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7.14 Initialization and network association

7.14.2 CPE initialization
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Figure 33 illustrates a scenario where the need for the definition of an incumbent safe CPE initialization can be easily seen. In this figure, consider that CPE 4 is powered down whereas the BS is transmitting in the cell that is under normal operation. Further, assume that the TV station in Figure 33 is powered up and starts transmitting in the same channel (i.e., channel #N in this example) that is being used by the BS for its transmissions in the cell. CPE 4 should be capable of detecting that the BS is operating in a channel that is occupied by an incumbent service. The BS must be capable of determining if CPE 4 is located within interference range of the TV station protected contour (i.e., in the keep-out region). If the CPE4 is already registered with the BS, it will alert the BS. If the CPE4 is not registered with the BS, it shall not transmit. See 10.2.5, policies 5 and 6. In response to the alert from the CPE, the SM at the BS may or may not decide to switch channel to accommodate the CPE (see 10.2.6.6). The purpose of the sensing and geolocation capabilities of the WRAN system shall be to prevent harmful interference to the primary TV service by providing the necessary information to the BS’s SM that generates the list of available channels. The definition of an incumbent safe CPE initialization phase is critical for cognitive radio systems. The SM incorporates algorithms to address this need (see Table 234, policies 5 and 6).

First and foremost, the MAC does not presuppose any preassigned channel where a CPE is able to look for a BS given the time-varying and unpredictable nature of channel occupancy. Hence, the first task a CPE must perform in attempting to join a network is to scan the set of channels for BSs and incumbent services on which the transmissions of the CPE might interfere. Since the BS shall send concentrated OFDM symbols composed of a superframe preamble, a frame preamble and an SCH once every superframe in its operating channel (see 7.3), the CPE will recognize the existence of a BS transmission and, if appropriate, proceed with the CPE initialization procedure with the corresponding BS.




Figure 33a – 802.22b network scenario where a safe bootstrap operation is required to protect incumbents

Figure 33a illustrates an 802.22b network scenario where the need for the definition of an incumbent safe CPE initialization can be easily seen. In this figure, consider that S-CPE 4 is powered down whereas the MR-BS and R-CPE 2 are transmitting in the cell that is under normal operation. Further, assume that the TV station in Figure 33a is powered up and starts transmitting in the same channel (i.e., channel #N in this example) that is being used by the MR-BS for its transmissions in the cell. S-CPE 4 should be capable of detecting that the MR-BS or the R-CPE 2 is operating in a channel that is occupied by an incumbent service. The MR-BS must be capable of determining if S-CPE 4 is located within interference range of the TV station protected contour (i.e., in the keep-out region) from the radio range of R-CPE 2 that provides a connection for S-CPE 4. If the S-CPE 4 is already registered with the network managed by the MR-BS, it will alert the MR-BS via R-CPE 2. If the S-CPE 4 is not registered with the network managed by the MR-BS, it shall not transmit. See 10.2.5, policies 5 and 6. In the response to the alert from the S-CPE, the SM at the R-CPE performs to detect TV station. In response to the alert from the S-CPE and the R-CPE, the SM at the MR-BS may or may not decide to switch channel to accommodate the connected CPEs (see 10.2.6.6). The purpose of the sensing and geolocation capabilities of the WRAN system shall be to prevent harmful interference to the primary TV service by providing the necessary information to the MR-BS’s SM that generates the list of available channels. The definition of an incumbent safe CPE initialization phase is critical for cognitive radio systems. The SM incorporates algorithms to address this need (see Table 234, policies 5 and 6).

First and foremost, the MAC does not presuppose any preassigned channel where a CPE is able to look for an MR-BS or an R-CPE given the time-varying and unpredictable nature of channel occupancy. Hence, the first task a CPE must perform in attempting to join a network is to scan the set of channels for MR-BSs or R-CPEs and incumbent services on which the transmissions of the CPE might interfere. Since the MR-BS shall send concentrated OFDM symbols composed of a superframe preamble, a frame preamble and an SCH once every superframe (this is needed to modify for the non superframe structure and to add the case of R-CPE) in its operating channel (see 7.3), the CPE will recognize the existence of an MR-BS or an R-CPE transmission and, if appropriate, proceed with the CPE initialization procedure with the corresponding MR-BS.

The procedure carried out by the MR-BS, the R-CPE and the CPE to perform CPE network entry and initialization shall be as follows:

a) CPE performs self test.
b) CPE acquires the antenna gain information.
c) CPE senses for and synchronizes to WRAN services. The sensing thread also begins during this step to detect broadcasting incumbents.
d) CPE presents sensing results to the higher layers.
e) CPE chooses a WRAN service.
f) If CPE is capable of geolocation, CPE acquires valid geolocation data from the satellites. If the data acquisition is unsuccessful, CPE initialization should not continue or may continue to operate as an S-CPE mode. If CPE is not capable of geolocation, CPE initialization should not continue or may continue to operate as an S-CPE mode (FCC Mode I) .
g) CPE acquires the downstream and upstream parameters from the selected WRAN service.
h) CPE directional antenna azimuth adjustment.
i) If channels N and N±1 pass the sensing and timing requirements, CPE perform initial ranging (see 7.15.2.1).
j) CPE transmits basic capabilities.
k) If all required basic capabilities are present in the CPE, the AAA authenticates the CPE and key exchange is performed; otherwise, the CPE does not proceed to registration and the MR-BS de-registers the CPE.
l) Perform Registration (REG-REQ/RSP). 
m) Upon completing registration, MR-BS transmits channel sets to CPE.
n) Establish IP connectivity.
o) Establish time of day.
p) Transfer operational parameters.
q) Establish dynamic service flows.
r) CPE reports sensing results and discovered neighboring networks.

Figure 34a summarizes the network entry of the CPE and its initialization procedure. Note that these steps taken by the CPE consist of a set of actions and error verification. In the following subclauses, a more detailed description of these steps and their individual responsibilities are provided.
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Figure 34a — CPE initialization procedure

7.14.2.1 CPE performs self test and capability check

On initialization or after signal loss, the CPE shall perform a self test.

On initialization or after signal loss, the CPE shall perform a self test and capability check.

7.14.2.2 CPE antenna gain information acquisition

The CPE shall determine if its antenna is integrated or not by querying it using the M-ANTENNA- INTEGRATED primitive structure described in 10.7.6.1 and 10.7.6.2. The CPE shall acquire the antenna information including the maximum antenna gain information for the channels that can be used in the regulatory domain of interest. This information is stored in a MIB, wranIfBsCpeAntennaGainTable. If the antenna is integrated to the CPE TRU, this MIB object shall be pre-populated by the manufacturer of the CPE. If the antenna is not integrated into the CPE TRU, the MIB object shall be populated by querying the AU through the interface defined in 9.12.2. The information at the antenna shall be pre-populated by the antenna manufacturer.

7.14.2.3 CPE senses for and identifies WRAN services and incumbents
  
The CPE shall perform spectrum sensing to detect the BS and to detect and identify legitimate incumbent services that are to be protected on each active WRAN channel in the area and its adjacent channels as described in 10.3.2.

The CPE may identify WRAN services from detecting the MR-BS or the distributed scheduling R-CPE. The CPE shall perform spectrum sensing to detect the MR-BS or the distributed scheduling R-CPE, and to detect and identify legitimate incumbent services that are to be protected on each active WRAN channel in the area and its adjacent channels as described in 10.3.2.

7.14.2.4 Present sensing results to the higher layers

As a result of spectrum sensing, the available BSs in the area are presented to the application layer program via connection C2 and MIBs through M-SAP as shown in IEEE 802.22 reference architecture (Figure 7). The application may be running on the CPE or on an attached computer. The data presented includes the operating channel of the BS and RSSL in addition to the WRAN service being advertised.

As a result of spectrum sensing, the available MR-BSs or distributed scheduling R-CPEs in the area are presented to the application layer program via connection C2 and MIBs through M-SAP as shown in IEEE 802.22 reference architecture (Figure 7). The application may be running on the CPE or on an attached computer. The data presented includes the operating channel of the MR-BS, RSSL and synch index in addition to the WRAN service being advertised. Synch index is used for distinguishing among cells served by MR-BSs and for distinguishing among local cells served by distributed scheduling R-CPEs.

7.14.2.5 CPE chooses a WRAN service

A WRAN service is selected at the higher layers of the CPE after preliminary sensing and identification of available BSs and the presence of incumbents in the area as the previous subclauses describe. The CPE SSA shall issue an M-WRAN-SERVICE-REPORT primitive to request the higher layers through the NCMS to select a channel from the available WRAN service list that is included in the primitive, as described in 10.7.4.1. The SSA shall receive an M-WRAN-SERVICE-RESPONSE primitive with the selected channel from the NCMS, as described in 10.7.4.3. Once the channel is selected, it and its adjacent channels are more rigorously sensed in order to detect the presence of a weak incumbent service that might be masked by the selected WRAN service. This procedure is described in more detail in 10.3.2.

A WRAN service is selected at the higher layers of the CPE after preliminary sensing and identification of available MR-BSs or distributed scheduling R-CPEs and the presence of incumbents in the area as the previous subclauses describe. The CPE SSA shall issue an M-WRAN-SERVICE-REPORT primitive to request the higher layers through the NCMS to select a channel from the available WRAN service list that is included in the primitive, as described in 10.7.4.1. The SSA shall receive an M-WRAN-SERVICE-RESPONSE primitive with the selected channel from the NCMS, as described in 10.7.4.3. Once the channel is selected, it and its adjacent channels are more rigorously sensed in order to detect the presence of a weak incumbent service that might be masked by the selected WRAN service. This procedure is described in more detail in 10.3.2.

7.14.2.6 CPE performs satellite-based geolocation

The CPE shall acquire geolocation data from a satellite-based geolocation receiver. A CPE shall not progress to the next step of initialization until the satellite-based geolocation technology successfully establishes lock and acquires valid geolocation data from the satellites. The CPE sends the NMEA string to the BS during registration (see 7.14.2.11).

The CPE shall acquire geolocation data from a satellite-based geolocation receiver when it will operate as distributed scheduling R-CPE (which is a mode II defined in FCC regulation). While, the CPE does not require geolocation data from a satellite-based geolocation receiver when it will operate as centralized scheduling R-CPE or S-CPE (which is a mode II defined in defined in FCC regulatory). A CPE shall not progress to the next step of initialization for the distributed scheduling R-CPE until the satellite-based geolocation technology successfully establishes lock and acquires valid geolocation data from the satellites, or may progress to the next step of initialization for centralized scheduling R-CPE or S-CPE. The CPE sends the NMEA string to the MR-BS during registration (see 7.14.2.11). 

7.14.2.7 Acquire downstream and upstream parameters

There are two methods of acquiring downstream and upstream parameters; acquire downstream and upstream parameters from MR-BS or acquire downstream and upstream parameters from distributed R-CPE.

7.14.2.7.1 Obtaining downstream parameters (from MR-BS)

The MAC shall search for the SCH from the BS, which indicates the beginning of the superframe in normal mode, and the first allocated frame of the superframe in self-coexistence mode. To improve the joining latency, the CPE shall use energy detection to help ascertain about the presence/absence of an IEEE 802.22
BS in a particular channel. If the energy detected is below the detection threshold, the CPE can safely move to the next channel.

After having received an SCH in a channel, the CPE shall perform sensing not only in the set of channels indicated in the SCH, but also in all other affected channels. During this sensing, the CPE shall attempt to identify incumbent operation. If incumbents are detected on the operating channel or either first adjacent channel, the MAC shall cause the CPE to cease transmitting application traffic on the channel and, at the first transmit opportunity send a short control message to the BS indicating that it is using a channel occupied by an incumbent. In case the BS receives such notification, it may take numerous actions as described in Figure 96. The aggregate duration of the short control messages shall not exceed the Channel Closing Transmission Time (see Table 276) of transmissions by the WRAN system before remedying the interference condition (changing channels, backing off transmit EIRP, terminating transmissions, etc.).

Provided no incumbents are found, the CPE may proceed to the next step. Here, the MAC shall search for the DS-MAP MAC management messages. The CPE achieves MAC synchronization once it has received at least one DS-MAP message. A CPE MAC remains in synchronization as long as it continues to successfully receive the SCH, DS-MAP, and DCD messages for its channel(s). If the Lost DS-MAP Interval (Table 273) has elapsed without a valid DS-MAP message or the T1 interval (Table 273) has elapsed without a valid DCD message or Lost SCH counts of SCH are missed, a CPE shall try to re- establish synchronization. The process of acquiring synchronization is illustrated in Figure 35. The process of maintaining synchronization is illustrated in Figure 36.

The MAC shall search for the SCH from the MR-BS, which indicates the beginning of the superframe in normal mode, and the first allocated frame of the superframe in self-coexistence mode. To improve the joining latency, the CPE shall use energy detection to help ascertain about the presence/absence of a MR-BS in a particular channel. If the energy detected is below the detection threshold, the CPE can safely move to the next channel.

After having received an SCH in a channel, the CPE shall perform sensing not only in the set of channels indicated in the SCH, but also in all other affected channels. During this sensing, the CPE shall attempt to identify incumbent operation. If incumbents are detected on the operating channel or either first adjacent channel, the MAC shall cause the CPE to cease transmitting application traffic on the channel and, at the first transmit opportunity send a short control message to the MR-BS indicating that it is using a channel occupied by an incumbent. In case the MR-BS receives such notification, it may take numerous actions as described in Figure 96. The aggregate duration of the short control messages shall not exceed the Channel Closing Transmission Time (see Table 276) of transmissions by the WRAN system before remedying the interference condition (changing channels, backing off transmit EIRP, terminating transmissions, etc.).

Provided no incumbents are found, the CPE may proceed to the next step. Here, the MAC shall search for the DS-MAP MAC management messages. The CPE achieves MAC synchronization once it has received at least one DS-MAP message. A CPE MAC remains in synchronization as long as it continues to successfully receive the SCH, DS-MAP, and DCD messages for its channel(s). If the Lost DS-MAP Interval (Table 273) has elapsed without a valid DS-MAP message or the T1 interval (Table 273) has elapsed without a valid DCD message or Lost SCH counts of SCH are missed, a CPE shall try to re- establish synchronization. The process of acquiring synchronization is illustrated in Figure 35. The process of maintaining synchronization is illustrated in Figure 36.

7.14.2.7.1a Obtaining downstream parameters (from R-CPE)

As another method to obtain downstream parameters, the MAC may search for the local control header (LCH) from the distributed R-CPE, which indicates the beginning of the localframe in normal mode. To improve the joining latency, the CPE shall use energy detection to help ascertain about the presence/absence of a distributed scheduling R-CPE in a particular channel. If the energy detected is below the detection threshold, the CPE can safely move to the next channel.

After having received an LCH in a channel, the CPE shall perform sensing not only in the set of channels indicated in the LCH, but also in all other affected channels. During this sensing, the CPE shall attempt to identify incumbent operation. If incumbents are detected on the operating channel or either first adjacent channel, the MAC shall cause the CPE to cease transmitting application traffic on the channel and, at the first transmit opportunity in a localframe send a short control message to the R-CPE indicating that it is using a channel occupied by an incumbent. In case the R-CPE receives such notification, it shall send a short control message to the MR-BS. The aggregate duration of the short control messages shall not exceed the Channel Closing Transmission Time (see Table 276) of transmissions by the WRAN system before remedying the interference condition (changing channels, backing off transmit EIRP, terminating transmissions, etc.).

Provided no incumbents are found, the CPE may proceed to the next step. Here, the MAC shall search for the Local DS-MAP MAC management messages. The CPE achieves MAC local synchronization once it has received at least one Local DS-MAP message. A CPE MAC remains in synchronization as long as it continues to successfully receive the LCH, Local DS-MAP, and Local DCD messages for its channel(s). If the lost Local DS-MAP Interval (Table 273) has elapsed without a valid Local DS-MAP message or the T1 interval (Table 273) has elapsed without a valid Local DCD message or lost LCH counts of LCH are missed, a CPE shall try to re-establish synchronization. The process of acquiring synchronization is illustrated in Figure 35x. The process of maintaining synchronization is illustrated in Figure 36x.
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7.14.2.7.2 Obtaining upstream parameters (from MR-BS)

After synchronization, the CPE shall wait for a UCD message from the BS in order to retrieve a set of transmission parameters for a possible upstream channel. These messages are transmitted periodically from the BS for all available upstream channels and are addressed to the MAC broadcast address.

If no upstream channel can be found after a suitable timeout period, then the CPE shall continue scanning to find another downstream channel. The process of obtaining upstream parameters is illustrated in Figure
37.

The  CPE  shall  determine  from  the  channel  description  parameters  whether  it  may  use  the  upstream channel. If the channel is not suitable, then the CPE shall continue scanning to find another downstream channel. If the channel is suitable, the CPE shall extract the parameters for this upstream from the UCD. It then shall wait for the next DS-MAP message and extract the time synchronization from this message. Then, the CPE shall wait for a bandwidth allocation map for the selected channel. It may begin transmitting upstream in accordance with the MAC operation and the bandwidth allocation mechanism.

The CPE shall perform initial ranging at least once. If initial ranging is not successful, the procedure is restarted from scanning to find another downstream channel.

The CPE MAC is considered to have valid upstream parameters as long as it continues to successfully receive the SCH, US-MAP, and UCD messages. If at least one of these messages is not received within the time intervals specified in Table 273, the CPE shall not use the upstream. This is illustrated in Figure 38.

After synchronization to the MR-BS, the CPE shall wait for a UCD message from the MR-BS in order to retrieve a set of transmission parameters for a possible upstream channel. These messages are transmitted periodically from the MR-BS for all available upstream channels and are addressed to the MAC broadcast address.

If no upstream channel can be found after a suitable timeout period, then the CPE shall continue scanning to find another downstream channel. The process of obtaining upstream parameters is illustrated in Figure 37.

The  CPE  shall  determine  from  the  channel  description  parameters  whether  it  may  use  the  upstream channel. If the channel is not suitable, then the CPE shall continue scanning to find another downstream channel. If the channel is suitable, the CPE shall extract the parameters for this upstream from the UCD. It then shall wait for the next DS-MAP message and extract the time synchronization from this message. Then, the CPE shall wait for a bandwidth allocation map for the selected channel. It may begin transmitting upstream in accordance with the MAC operation and the bandwidth allocation mechanism.

The CPE shall perform initial ranging at least once. If initial ranging is not successful, the procedure is restarted from scanning to find another downstream channel.

The CPE MAC is considered to have valid upstream parameters as long as it continues to successfully receive the SCH, US-MAP, and UCD messages. If at least one of these messages is not received within the time intervals specified in Table 273, the CPE shall not use the upstream. This is illustrated in Figure 38.

7.14.2.7.2a Obtaining upstream parameters (from distributed scheduling R-CPE)

After synchronization to the distributed scheduling R-CPE, the CPE shall wait for a Local UCD message from the distributed scheduling R-CPE in order to retrieve a set of transmission parameters for a possible upstream channel. These messages are transmitted periodically from the R-CPE for the available upstream channels and are addressed to the MAC broadcast address.

If no upstream channel can be found after a suitable timeout period, then the CPE shall continue scanning to find another downstream channel. The process of obtaining upstream parameters is illustrated in Figure 37x.

The  CPE  shall  determine  from  the channel  description  parameters  whether  it  may  use  the  upstream channel. If the channel is not suitable, then the CPE shall continue scanning to find another downstream channel. If the channel is suitable, the CPE shall extract the parameters for this upstream from the Local UCD. It then shall wait for the next Local DS-MAP message and extract the time synchronization from this message. Then, the CPE shall wait for a bandwidth allocation map for the selected channel. It may begin transmitting upstream in accordance with the MAC operation and the bandwidth allocation mechanism.

The CPE shall perform initial ranging to the R-CPE at least once. If initial ranging is not successful, the procedure is restarted from scanning to find another downstream channel.

The CPE MAC is considered to have valid upstream parameters as long as it continues to successfully receive the LCH, Local US-MAP, and Local UCD messages. If at least one of these messages is not received within the time intervals specified in Table 273x, the CPE shall not use the upstream. This is illustrated in Figure 38x.
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7.14.2.8 CPE transmits ranging/CDMA burst 

The selected channel is analyzed to determine if it passes the restrictions specified in 10.3.2. If the selected channel does not pass these restrictions, the association with the selected BS is unsuccessful and the selected channel shall be removed from further consideration. Available BSs are again presented to the higher layers for selection if there exist any other BSs with which to associate.

Next the selected channel and the channels that could be harmfully interfered by operation on this selected channel shall be more finely sensed as to determine if there exists a weak protected incumbent signal that was not detected at an earlier stage in the CPE initialization procedure. This process is described in 10.3.2.

Time in this subclause shall be referenced to two positions in space. One position will be that of the BS and the other position will be that of the CPE. Many such CPE positions will exist. Ranging is the process of acquiring the correct timing offset and EIRP adjustments such that the CPE’s transmissions are aligned at the BS position. Ranging also adjusts transmit EIRP of the various CPEs such that the OFDMA signal received at the BS arrives with compatible amplitudes from all the CPEs. The timing delays through the PHY shall be constant to within 25% of the shortest symbol cyclic prefix as indicated in 9.9.1.

From the result of synchronization as described in 7.14.2.7, ranging will be performed at the synchronizing device. There are two methods of CPE transmit ranging; CPE ranging to MR-BS or CPE ranging to distributed scheduling R-CPE.

The selected channel is analyzed to determine if it passes the restrictions specified in 10.3.2. If the selected channel does not pass these restrictions, the association with the selected MR-BS or distributed scheduling R-CPE is unsuccessful and the selected channel shall be removed from further consideration. Available MR-BSs or distributed scheduling R-CPEs are again presented to the higher layers for selection if there exist any other MR-BSs or distributed scheduling R-CPEs with which to associate.

Next the selected channel and the channels that could be harmfully interfered by operation on this selected channel shall be more finely sensed as to determine if there exists a weak protected incumbent signal that was not detected at an earlier stage in the CPE initialization procedure. This process is described in 10.3.2.

Time in this subclause shall be referenced to two positions in space. One position will be that of the MR-BS or distributed scheduling R-CPE and the other position will be that of the CPE. Many such CPE positions will exist. Ranging is the process of acquiring the correct timing offset and EIRP adjustments such that the CPE’s transmissions are aligned at the MR-BS or the distributed scheduling R-CPE position. Ranging also adjusts transmit EIRP of the various CPEs such that the OFDMA signal received at the MR-BS or distributed scheduling R-CPE arrives with compatible amplitudes from all the CPEs. The timing delays through the PHY shall be constant to within 25% of the shortest symbol cyclic prefix as indicated in 9.9.1.

7.14.2.8.1 CDMA initial ranging and automatic adjustments (to MR-BS)
[image: ]

First, a CPE shall synchronize to the downstream superframe and frame preamble. At this point, the CPE shall scan the US-MAP message to find an Initial Ranging Interval. The BS may allocate an Initial Ranging Interval consisting of one or more transmission opportunities. The CPE shall extract the number of initial ranging codes (see Table 31, element ID 150) from the UCD MAC management message.

The CPE randomly selects the CDMA code as described in 7.15.2.1 and sends the initial ranging CDMA code on the US allocation dedicated for that purpose. The BS receives the CDMA code. As many CPEs may contend for ranging, the CDMA code received may be the sum of many CPE transmissions. The BS isolates each of these transmissions and computes the ranging adjustments based on the relative time of
22-13-0060-00-000b



arrival of each CPE upstream burst, i.e., the timing offset, so that all these bursts arrive at the BS at the beginning of the symbol period within sufficient tolerance.

Ranging adjusts each CPE’s timing offset such that each CPE appears to be co-located with the BS. The CPE shall set its initial timing offset to “zero advance” as if it was physically co-located with the BS. When the Initial Ranging transmission opportunity occurs, the CPE shall send a CDMA code. After reception and decoding of this CDMA code, the BS will react by sending a RNG-CMD MAC message in a following frame with the same CDMA code and indicate the timing advance that the CPE should use for its upstream transmissions (see Table 46) so that the beginning of its bursts is aligned with the center of the cyclic prefix within the tolerance indicated in 9.9.1.

When the Initial Ranging transmission opportunity occurs, the CPE shall send a CDMA code. Thus, the CPE sends the message as if it were co-located with the BS.

The CPE shall calculate the transmit EIRP per subcarrier for initial ranging, EIRPIR_CPE, from the following equation:

EIRPIR_CPE = EIRPBS + RSSIR_BS_nom – (RSSIR_CPE – GRX_CPE) + 10×log(NIR_sub/1680)

where
RSSIR_BS_nom and EIRPBS are defined in a DCD IE (see Table 23) GRX_CPE is the antenna gain at the CPE RSSIR_CPE  is the RSSL measured by the CPE, which is then corrected by the CPE antenna gain to represent the RSSL for an isotropic antenna NIR_sub is the number of subcarriers used by the CPE for initial ranging

NOTE—The value of RSSIR_BS_nom corresponds to the nominal signal strength that should be measured at the output of a 0 dBi gain receive antenna at the BS for normal operation. The EIRPBS is the equivalent isotropic radiated power of the base station in the direction of the CPE, which would be computed for a simple single-antenna transmitter as PTX_BS (
.
) + GTX_BS, where PTX_BS is the transmit power and GTX_BS is the BS transmit antenna gain in the direction of the CPE.14

The CPE shall send a CDMA code with a power level resulting in the EIRPIR_CPE per subcarrier. If the CPE does not receive a response after waiting at least one frame to allow processing at the BS, the CPE shall send a new CDMA code at the next appropriate Initial Ranging transmission opportunity with 1 dB higher power level. The CPE shall, however, stop increasing the power level at the following condition:

EIRPIR_MAX +10×log(NIR_sub) > EIRPCPE_MAX

where
EIRPCPE_MAX        is the upper bound in maximum transmitted EIRP for the CPE on the current operating channel as described in Table 108 of 7.7.11.3.2.1 or 4 Watt whichever is the smallest EIRPIR_CPE_MAX   is the upper bound for the increased EIRPIR_CPE

If the CPE receives a RNG-CMD message containing the parameters of the code it has transmitted and the status “continue,” it shall consider the transmission attempt unsuccessful but implement the corrections specified in the RNG-CMD and issue another CDMA code after the appropriate backoff delay. If the CPE receives an US-MAP containing a CDMA allocation IE with the parameters of the code it has transmitted, it shall consider the RNG-CMD reception successful, and proceed to send a unicast RNG-REQ (on Initial Ranging FID, allocated to Cell SID) on the allocated BW.

Once the BS has successfully received the RNG-REQ message, it shall return a RNG-CMD message using the initial ranging connection (see 12.2). Within the RNG-CMD message shall be the Station ID (SID) assigned to this CPE. The message shall also contain information on the required CPE EIRP level, offset frequency adjustment as well as the proper timing advance when needed. At this point the BS shall start using invited Initial Ranging Intervals addressed to the CPE’s Basic FID to complete the ranging process, unless the status of the RNG-CMD message is “success,” in which case the initial ranging procedure shall end.

If the status of the RNG-CMD message is “continue,” the CPE shall wait for an individual Initial Ranging Interval assigned to its Basic FID. Using this interval, the CPE shall transmit another RNG-REQ message using the Basic FID along with any power level and timing offset corrections.

The BS shall return another RNG-CMD message to the CPE with any additional fine-tuning required. The ranging request/response steps shall be repeated until the response contains a “Ranging Successful” notification or the BS aborts ranging. Once successfully ranged (timing, frequency and EIRP are within tolerance at the BS), the CPE shall join normal data traffic in the upstream. In particular, the retry counts and timer values for the ranging process are defined in Table 273.

NOTE 1—The burst profile to use for any upstream transmission is defined by the Upstream Interval Usage Code
(UIUC). Each UIUC is mapped to a burst profile in the UCD message.

NOTE 2—The BS shall allow the CPE sufficient time to have processed the previous RNG-CMD (i.e., to modify the transmitter parameters) before sending the CPE a specific ranging opportunity. This is defined as CPE Ranging Response Processing Time in Table 273.

On receiving a RNG-CMD instruction to move to a new channel during initial ranging, the CPE shall obtain a new SID via initial ranging and registration.

It is possible that the RNG-CMD may be lost after transmission by the BS. The CPE shall recover by timing out and reissuing its Initial RNG-REQ. Since the CPE is uniquely identified by the source MAC address in the Ranging Request, the BS may immediately reuse the SID previously assigned. If the BS assigns a new SID, it shall immediately age out the old SID and associated CPE.


First, a CPE shall synchronize to the downstream superframe and frame preamble in order to perform initial ranging to MR-BS. At this point, the CPE shall scan the US-MAP message to find an Initial Ranging Interval. The MR-BS may allocate an Initial Ranging Interval consisting of one or more transmission opportunities. The CPE shall extract the number of initial ranging codes (see Table 31, element ID 150) from the UCD MAC management message.

The CPE randomly selects the CDMA code as described in 7.15.2.1 and sends the initial ranging CDMA code on the US allocation dedicated for that purpose. The MR-BS receives the CDMA code. As many CPEs may contend for ranging, the CDMA code received may be the sum of many CPE transmissions. The MR-BS isolates each of these transmissions and computes the ranging adjustments based on the relative time of arrival of each CPE upstream burst, i.e., the timing offset, so that all these bursts arrive at the MR-BS at the beginning of the symbol period within sufficient tolerance.

Ranging adjusts each CPE’s timing offset such that each CPE appears to be co-located with the MR-BS. The CPE shall set its initial timing offset to “zero advance” as if it was physically co-located with the MR-BS. When the Initial Ranging transmission opportunity occurs, the CPE shall send a CDMA code. After reception and decoding of this CDMA code, the MR-BS will react by sending a RNG-CMD MAC message in a following frame with the same CDMA code and indicate the timing advance that the CPE should use for its upstream transmissions (see Table 46) so that the beginning of its bursts is aligned with the center of the cyclic prefix within the tolerance indicated in 9.9.1.

When the Initial Ranging transmission opportunity occurs, the CPE shall send a CDMA code. Thus, the CPE sends the message as if it were co-located with the MR-BS.

The CPE shall calculate the transmit EIRP per subcarrier for initial ranging, EIRPIR_CPE, from the following equation:

EIRPIR_CPE = EIRPMR-BS + RSSIR_MR-BS_nom – (RSSIR_CPE – GRX_CPE) + 10×log(NIR_sub/1680)

where
RSSIR_MR-BS_nom and EIRPMR-BS are defined in a DCD IE (see Table 23) 
GRX_CPE is the antenna gain at the CPE 
RSSIR_CPE  is the RSSL measured by the CPE, which is then corrected by the CPE antenna gain to represent the RSSL for an isotropic antenna 
NIR_sub is the number of subcarriers used by the CPE for initial ranging

NOTE—The value of RSSIR_MR-BS_nom corresponds to the nominal signal strength that should be measured at the output of a 0 dBi gain receive antenna at the BS for normal operation. The EIRPMR-BS is the equivalent isotropic radiated power of the base station in the direction of the CPE, which would be computed for a simple single-antenna transmitter as PTX_MR-BS (
.
) + GTX_MR-BS, where PTX_MR-BS is the transmit power and GTX_MR-BS is the MR-BS transmit antenna gain in the direction of the CPE.

The CPE shall send a CDMA code with a power level resulting in the EIRPIR_CPE per subcarrier. If the CPE does not receive a response after waiting at least one frame to allow processing at the MR-BS, the CPE shall send a new CDMA code at the next appropriate Initial Ranging transmission opportunity with 1 dB higher power level. The CPE shall, however, stop increasing the power level at the following condition:

EIRPIR_MAX +10×log(NIR_sub) > EIRPCPE_MAX

where
EIRPCPE_MAX        is the upper bound in maximum transmitted EIRP for the CPE on the current operating channel as described in Table 108 of 7.7.11.3.2.1 or 4 Watt for the fixed CPE whichever is the smallest
EIRPIR_CPE_MAX   is the upper bound for the increased EIRPIR_CPE

If the CPE receives a RNG-CMD message containing the parameters of the code it has transmitted and the status “continue,” it shall consider the transmission attempt unsuccessful but implement the corrections specified in the RNG-CMD and issue another CDMA code after the appropriate backoff delay. If the CPE receives an US-MAP containing a CDMA allocation IE with the parameters of the code it has transmitted, it shall consider the RNG-CMD reception successful, and proceed to send a unicast RNG-REQ (on Initial Ranging FID, allocated to Cell SID) on the allocated BW.

Once the MR-BS has successfully received the RNG-REQ message, it shall return a RNG-CMD message using the initial ranging connection (see 12.2). Within the RNG-CMD message shall be the Station ID (SID) assigned to this CPE. The message shall also contain information on the required CPE EIRP level, offset frequency adjustment as well as the proper timing advance when needed. At this point the MR-BS shall start using invited Initial Ranging Intervals addressed to the CPE’s Basic FID to complete the ranging process, unless the status of the RNG-CMD message is “success,” in which case the initial ranging procedure shall end.

If the status of the RNG-CMD message is “continue,” the CPE shall wait for an individual Initial Ranging Interval assigned to its Basic FID. Using this interval, the CPE shall transmit another RNG-REQ message using the Basic FID along with any power level and timing offset corrections.

The MR-BS shall return another RNG-CMD message to the CPE with any additional fine-tuning required. The ranging request/response steps shall be repeated until the response contains a “Ranging Successful” notification or the MR-BS aborts ranging. Once successfully ranged (timing, frequency and EIRP are within tolerance at the MR-BS), the CPE shall join normal data traffic in the upstream. In particular, the retry counts and timer values for the ranging process are defined in Table 273.

NOTE 1—The burst profile to use for any upstream transmission is defined by the Upstream Interval Usage Code (UIUC). Each UIUC is mapped to a burst profile in the UCD message.

NOTE 2—The MR-BS shall allow the CPE sufficient time to have processed the previous RNG-CMD (i.e., to modify the transmitter parameters) before sending the CPE a specific ranging opportunity. This is defined as CPE Ranging Response Processing Time in Table 273.

On receiving a RNG-CMD instruction to move to a new channel during initial ranging, the CPE shall obtain a new SID via initial ranging and registration.

It is possible that the RNG-CMD may be lost after transmission by the MR-BS. The CPE shall recover by timing out and reissuing its Initial RNG-REQ. Since the CPE is uniquely identified by the source MAC address in the Ranging Request, the MR-BS may immediately reuse the SID previously assigned. If the MR-BS assigns a new SID, it shall immediately age out the old SID and associated CPE.

7.14.2.8.1a CDMA initial ranging and automatic adjustments (to distributed scheduling R-CPE)
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A CPE shall synchronize to the local downstream and local frame preamble in order to perform initial ranging to the distributed scheduling R-CPE. At this point, the CPE shall scan the Local US-MAP message to find an Initial Ranging Interval within a local network. The distributed scheduling R-CPE may allocate an Initial Ranging Interval consisting of one or more transmission opportunities. The CPE shall extract the number of initial ranging codes (see Table 31x, element ID 150x) from the Local UCD MAC management message.

The CPE randomly selects the CDMA code as described in 7.15.2.1 and sends the initial ranging CDMA code on the Local US allocation dedicated for that purpose. The distributed scheduling R-CPE receives the CDMA code. As many CPEs may contend for ranging, the CDMA code received may be the sum of many CPE transmissions. The distributed scheduling R-CPE isolates each of these transmissions and computes the ranging adjustments based on the relative time of arrival of each CPE upstream burst, i.e., the timing offset, so that all these bursts arrive at the distributed scheduling R-CPE at the beginning of the symbol period within sufficient tolerance.

Ranging adjusts each CPE’s timing offset such that each CPE appears to be co-located with the R-CPE. The CPE shall set its initial timing offset to “zero advance” as if it was physically co-located with the R-CPE. When the Initial Ranging transmission opportunity occurs, the CPE shall send a CDMA code. After reception and decoding of this CDMA code, the distributed scheduling R-CPE will react by sending a RNG-CMD MAC message in a following frame with the same CDMA code and indicate the timing advance that the CPE should use for its upstream transmissions (see Table 46x) so that the beginning of its bursts is aligned with the center of the cyclic prefix within the tolerance indicated in 9.9.1.

When the Initial Ranging transmission opportunity occurs, the CPE shall send a CDMA code. Thus, the CPE sends the message as if it were co-located with the distributed scheduling R-CPE.

The CPE shall calculate the transmit EIRP per subcarrier for initial ranging, EIRPIR_CPE, from the following equation:

EIRPIR_CPE = EIRPR-CPE + RSSIR_R-CPE_nom – (RSSIR_CPE – GRX_CPE) + 10×log(NIR_sub/1680)

where
RSSIR_R-CPE_nom and EIRPR-CPE are defined in a Local DCD IE (see Table 23x) 
GRX_CPE is the antenna gain at the CPE 
RSSIR_CPE is the RSSL measured by the CPE, which is then corrected by the CPE antenna gain to represent the RSSL for an isotropic antenna 
NIR_sub is the number of subcarriers used by the CPE for initial ranging

The CPE shall send a CDMA code with a power level resulting in the EIRPIR_CPE per subcarrier. If the CPE does not receive a response after waiting at least one frame to allow processing at the distributed scheduling R-CPE, the CPE shall send a new CDMA code at the next appropriate Initial Ranging transmission opportunity with 1 dB higher power level. The CPE shall, however, stop increasing the power level at the following condition:

EIRPIR_MAX +10×log(NIR_sub) > EIRPCPE_MAX

where
EIRPCPE_MAX        is the upper bound in maximum transmitted EIRP for the CPE on the current operating channel as described in Table 108 of 7.7.11.3.2.1 or 4 Watt for the fixed CPE whichever is the smallest
EIRPIR_CPE_MAX   is the upper bound for the increased EIRPIR_CPE

If the CPE receives a RNG-CMD message containing the parameters of the code it has transmitted and the status “continue,” it shall consider the transmission attempt unsuccessful but implement the corrections specified in the RNG-CMD and issue another CDMA code after the appropriate backoff delay. If the CPE receives an Local US-MAP containing a CDMA allocation IE with the parameters of the code it has transmitted, it shall consider the RNG-CMD reception successful, and proceed to send a unicast RNG-REQ (on Initial Ranging FID, allocated to Cell SID) on the allocated BW.

Once the distributed scheduling R-CPE has successfully received the RNG-REQ message, it shall return a RNG-CMD message using the initial ranging connection (see 12.2). Within the RNG-CMD message shall be the Local Station ID (L-SID) assigned to this CPE. The message shall also contain information on the required CPE EIRP level, offset frequency adjustment as well as the proper timing advance when needed. At this point the R-CPE shall start using invited Initial Ranging Intervals addressed to the CPE’s Basic FID to complete the ranging process, unless the status of the RNG-CMD message is “success,” in which case the initial ranging procedure shall end.

If the status of the RNG-CMD message is “continue,” the CPE shall wait for an individual Initial Ranging Interval assigned to its Basic FID. Using this interval, the CPE shall transmit another RNG-REQ message using the Basic FID along with any power level and timing offset corrections.

The distributed scheduling R-CPE shall return another RNG-CMD message to the CPE with any additional fine-tuning required. The ranging request/response steps shall be repeated until the response contains a “Ranging Successful” notification or the R-CPE aborts ranging. Once successfully ranged (timing, frequency and EIRP are within tolerance at the R-CPE), the CPE shall join normal data traffic in the upstream. In particular, the retry counts and timer values for the ranging process are defined in Table 273.

On receiving a RNG-CMD instruction to move to a new channel during initial ranging, the CPE shall obtain a new SID via initial ranging and registration.

It is possible that the RNG-CMD may be lost after transmission by the distributed scheduling R-CPE. The CPE shall recover by timing out and reissuing its Initial RNG-REQ. Since the CPE is uniquely identified by the source MAC address in the Ranging Request, the distributed scheduling R-CPE may immediately reuse the L-SID previously assigned. If the distributed scheduling R-CPE assigns a new L-SID, it shall immediately age out the old L-SID and associated CPE.

7.14.2.8.1a CDMA initial ranging and automatic adjustments (via centralized scheduling R-CPE)
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CDMA initial ranging to MR-BS as described in 7.14.2.8.1 may be failed from the transmitting power constraint as shown in the above figure.  However, a CPE may be still able to have an uplink to MR-BS with the help of R-CPE.

A CPE shall synchronize to the downstream superframe and frame preamble in order to perform initial ranging to MR-BS. At this point, the CPE shall scan the US-MAP message to find an Initial Ranging Interval and Relay Initial Ranging Interval. The MR-BS may allocate a Relay Initial Ranging Interval consisting of one or more transmission opportunities. The CPE shall extract the number of initial ranging codes (see Table 31, element ID 150) from the UCD MAC management message.

The CPE randomly selects the CDMA code as described in 7.15.2.1 and sends the initial ranging CDMA code to the MR-BS on the Initial Ranaing Interval and sends the inital ranging CDMA code to the centralized scheduling R-CPE on the Relay Initial Ranging Interval as well in US allocation dedicated for that purpose. The initial ranging between the CPE and the MR-BS shall be following as described in 7.14.2.8.1. The following section describes the case that the initial ranging between the CPE and the MR-BS followed by 7.14.2.8.1 is failed.

The centralized scheduling R-CPE may receive the CDMA code within the Relay Initial Ranging Interval. As many CPEs may contend for ranging, the CDMA code received may be the sum of many CPE transmissions. The R-CPE isolates each of these transmissions. and computes the ranging adjustments based on the relative time of arrival of each CPE upstream burst, i.e., the timing offset, so that all these bursts arrive at the R-CPE at the beginning of the symbol period within sufficient tolerance.

Ranging adjusts each CPE’s timing offset such that each CPE appears to be co-located with the R-CPE. The CPE shall set its initial timing offset to “zero advance” as if it was physically co-located with the R-CPE. When the Initial Ranging transmission opportunity occurs, the CPE shall send a CDMA code. After reception and decoding of this CDMA code, the R-CPE shall send XXX-REQ MAC message including the received CDMA codes to the MR-BS. When a MR-BS receives the XXX-REQ MAC message from the R-CPE, the MR-BS will confirm the received CDMA codes from the R-CPE whether the CDMA codes are already received from the same CPE during the Initial Ranging Interval. (How can the MR-BS can confirm that. In order to solve this problem, the index of ranging intervals of initial and relay initial ranging  is necessary. If the same CDMA codes are found with the same index, the initial ranging may be intended from the same CPE) . The MR-BS will react by sending a RNG-CMD MAC message in a following frame with the same CDMA codes  to the R-CPE, which are not received in the inital ranging interval from the CPE directly. The R-CPE sends the RNG-CMD MAC message just including the status “Continue” to the CPE. which indicates the timing advance that the CPE should use for its upstream transmissions (see Table 46) so that the beginning of its bursts is aligned with the center of the cyclic prefix within the tolerance indicated in 9.9.1.

When the CPE receives the RNG-CMD MAC message, intial ranging will start for the centralized scheduling CPE. The CPE randomly selects the CDMA code as described in 7.15.2.1 and sends the inital ranging CDMA code to the centralized scheduling R-CPE on the Relay Initial Ranging Interval. Thus, the CPE sends the message as if it were co-located with the distributed scheduling R-CPE.

The CPE shall calculate the transmit EIRP per subcarrier for initial ranging, EIRPIR_CPE, from the following equation:

EIRPIR_CPE = EIRPR-CPE + RSSIR_R-CPE_nom – (RSSIR_CPE – GRX_CPE) + 10×log(NIR_sub/1680)

where
RSSIR_R-CPE_nom and EIRPR-CPE are defined in a DCD IE (see Table 23x) 
GRX_CPE is the antenna gain at the CPE 
RSSIR_CPE is the RSSL measured by the CPE, which is then corrected by the CPE antenna gain to represent the RSSL for an isotropic antenna 
NIR_sub is the number of subcarriers used by the CPE for initial ranging

The CPE shall send a CDMA code with a power level resulting in the EIRPIR_CPE per subcarrier. If the CPE does not receive a response after waiting at least one frame to allow processing at the centralized scheduling R-CPE, the CPE shall send a new CDMA code at the next appropriate Initial Ranging transmission opportunity with 1 dB higher power level. The CPE shall, however, stop increasing the power level at the following condition:

EIRPIR_MAX +10×log(NIR_sub) > EIRPCPE_MAX

where
EIRPCPE_MAX        is the upper bound in maximum transmitted EIRP for the CPE on the current operating channel as described in Table 108 of 7.7.11.3.2.1 or 4 Watt for the fixed CPE whichever is the smallest
EIRPIR_CPE_MAX   is the upper bound for the increased EIRPIR_CPE

If the CPE receives a RNG-CMD message containing the parameters of the code it has transmitted and the status “continue,” it shall consider the transmission attempt unsuccessful but implement the corrections specified in the RNG-CMD and issue another CDMA code after the appropriate backoff delay. If the centralized scheduling CPE confirms no corrections for the CPE, it sends XXX-REQ to MR-BS. The MR-BS sends CDMA allocation IE. If the CPE receives an US-MAP containing a CDMA allocation IE with the parameters of the code it has transmitted, it shall consider the RNG-CMD reception successful, and proceed to send a unicast RNG-REQ (on Initial Ranging FID, allocated to Cell SID) on the allocated BW to the MR-BS through  the centralized scheduling CPE.

Once the MR-BS has successfully received the RNG-REQ message, it shall return a RNG-CMD message using the initial ranging connection (see 12.2). Within the RNG-CMD message shall be the Station ID (L-SID) assigned to this CPE. The message shall also contain information on the required CPE EIRP level, offset frequency adjustment as well as the proper timing advance when needed. At this point the MR-BS shall start using invited Initial Ranging Intervals addressed to the CPE’s Basic FID to complete the ranging process, unless the status of the RNG-CMD message is “success,” in which case the initial ranging procedure shall end.

If the status of the RNG-CMD message is “continue,” the CPE shall wait for an individual Initial Ranging Interval assigned to its Basic FID. Using this interval, the CPE shall transmit another RNG-REQ message using the Basic FID along with any power level and timing offset corrections.

7.14.2.8.2 Ranging parameter adjustment

Adjustment of local parameters (e.g., transmit EIRP) in a CPE as a result of the receipt or non-receipt of a RNG-CMD message is considered to be implementation-dependent with the following restrictions:

a)    All parameters shall be within the approved range at all times.

b)   EIRP adjustment shall start from the initial value selected with the algorithm described in 7.14.2.8.1 unless a valid EIRP setting is available from non-volatile storage, in which case this value may be used a the starting point.

c)	EIRP adjustment shall be capable of being reduced or increased by the specified amount in response to the RNG-CMD messages.

d)   If, during initialization, EIRP is increased to the maximum value as determined in 7.14.2.8.1 without a response from the BS, it shall go back to the minimum EIRP and ramp up to its maximum EIRP four (4) times before aborting the ranging process with this base station.

On receiving a RNG-CMD message, the CPE shall not transmit until the RF signal has been adjusted in accordance with the RNG-CMD and has stabilized.


7.14.2.9 CPE transmit basic capabilities

Two different basic capabilities exchanges are performed based on centralized mode and distributed mode. The centralized mode is to be managed by MR-BS, while the distributed mode is to be managed by R-CPE.

Immediately following the completion of initial ranging, the CPE informs the BS of its basic capabilities by transmitting a CBC-REQ message (see Table 105) with its capabilities set to “on” (see Figure 39). Note that T18 is a timer used to wait for CBC-RSP timeout and the default value is indicated in Table 272.
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The BS responds with a CBC-RSP message (see Table 106) with the intersection of the CPE’s and BS’s capabilities set to “on” (see Figure 40 and Figure 41, respectively). The timer T9 refers to the time allowed between the BS sending a RNG-CMD to a CPE, and receiving a CBC-REQ from that same CPE, and the minimum value  is  specified  in  Table  272.  Note  that  the  CPE  capability  information  is  presented  in 7.7.7.3.4. When T9 expires, the SID assigned during ranging shall be aged out and the CPE shall have to attempt ranging process over again while not exceeding the maximum number of CDMA ranging retries indicated in Table 273.
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7.14.2.9.1 CPE transmit basic capabilities (MR-BS or centralized scheduling R-CPE)

Immediately following the completion of initial ranging, the CPE informs the MR-BS directly or through the centralized scheduling R-CPE of its basic capabilities by transmitting a CBC-REQ message (see Table 105) with its capabilities set to “on” (see Figure 39). Note that T18 is a timer used to wait for CBC-RSP timeout and the default value is indicated in Table 272.

The MR-BS responds with a CBC-RSP message (see Table 106) with the intersection of the CPE’s and MR-BS’s capabilities set to “on” (see Figure 40 and Figure 41, respectively). The timer T9 refers to the time allowed between the MR-BS sending a RNG-CMD to a CPE, and receiving a CBC-REQ from that same CPE, and the minimum value is specified in Table 272.  Note that the CPE capability information is presented in 7.7.7.3.4. When T9 expires, the SID assigned during ranging shall be aged out and the CPE shall have to attempt ranging process over again while not exceeding the maximum number of CDMA ranging retries indicated in Table 273.

7.14.2.9.1 CPE transmit basic capabilities (distributed scheduling mode)

Immediately following the completion of local initial ranging, the CPE informs the distraibuted scheduling R-CPE of its basic capabilities by transmitting a CBC-REQ message (see Table 105) with its capabilities set to “on” (see Figure 39). Note that T18 is a timer used to wait for CBC-RSP timeout and the default value is indicated in Table 272.

The distributed scheduling R-CPE responds with a CBC-RSP message (see Table 106) with the intersection of the CPE’s and R-CPE’s capabilities set to “on” (see Figure 40 and Figure 41, respectively). The timer T9 refers to the time allowed between the R-CPE sending a RNG-CMD to a CPE, and receiving a CBC-REQ from that same CPE, and the minimum value is specified in Table 272.  Note that the CPE capability information is presented in 7.7.7.3.4. When T9 expires, the SID assigned during ranging shall be aged out and the CPE shall have to attempt ranging process over again while not exceeding the maximum number of CDMA ranging retries indicated in Table 273.


7.14.2.10 CPE authentication and key exchange

Once configuration of the required basic capabilities is completed, the CPE and AAA continue with performing authentication and exchanging keys, as described in Clause 8. If the AAA and CPE can not authenticate each other, authentication of the CPE fails for the selected WRAN service. This WRAN service on the selected channel is removed from further consideration. If there are any other BSs available with which to associate, the updated list of available WRAN services is presented to the higher user layers.

7.14.2.10a CPE authentication and key exchange via R-CPE

7.14.2.11 Registration

Two different registrations are performed based on centralized mode and distributed mode. The centralized mode is to be managed by MR-BS, while the distributed mode is to be managed by R-CPE.

Registration is the process by which the CPE verifies its configuration with the BS. If the CPE supports a configuration that is set by the BS, it is allowed entry into the network and thus becomes manageable. To register with a BS, the CPE shall send a REG-REQ message to the BS. The REG-REQ message shall include a CPE NMEA Location string IE.

During registration, the CPE’s NMEA Location String and various operational parameters are configured (see 7.7.7.3). The CPE sends its location data string (see 7.6.1.3.1.6) upon initial registration and re- registration. When the IP Address Allocation Information Element (see 7.7.7.3.4.11) is present in the REG- REQ message, the BS shall include this IP address allocation parameter in the REG-RSP message to command the CPE to use the indicated version of IP on the secondary management connection. The BS shall command the use of exactly one of the IP versions supported by the CPE.

The BS shall determine the location of the antenna of each associated CPE with the accuracy as specified in Table A.9 for the specific regulatory domain. The BS’s SM shall receive the generated NMEA string and validate its contents.

The BS’s SM shall provide the geolocation data to the database service. The BS shall refuse to serve theCPE if
    The geographic location of the CPE has not been successfully determined as indicated by a failed validation of the data in the NMEA string. Validation shall fail if
a) The NMEA string contains data that is outside the allowable range of values or;

b) The distance between the initializing CPE and the BS or other associated CPEs is outside the allowable range of values.

    The database service has indicated that the CPE cannot operate on the channel on which the WRAN network intends to operate.

In the first case, validation of the NMEA string fails and CPE initialization fails, in the second case, the CPE initialization fails on the current channel and shall proceed to the next channel on its available WRAN services list.

The BS shall respond with a REG-RSP message. The REG-RSP message shall include the Permanent Station ID (see Table 61), if CPE Privacy (see 8.7) is enabled. Figure 42 shows the procedure that shall be followed by the CPE to initiate registration.

Once the CPE has sent a REG-REQ to the BS, it shall wait for a REG-RSP to authorize it to forward traffic to the network. Figure 43 shows the waiting procedure that shall be followed by the CPE.

The BS shall perform the operations shown in Figure 44. Note that the Timer T13 represents the time allowed for a CPE, following receipt of a REG-RSP message, to send a TFTP-CPLT message to the BS, and its minimum time is specified in Table 272. In addition, the Timer T28 is the time allowed for the BS to complete the transmission of channel sets; its default value is specified in Table 272.


IEEE 802.22 CPEs are managed devices. Network entry is not considered complete until after the TFTP- CPLT/RSP (see 7.7.19). When the BS and CPE complete the TFTP-CPLT/RSP exchange, timer T30 is scheduled for the value set in CPE Registration Timer ( 7.7.7.3.5) IE. When T30 expires the BS and CPE shall  delete  all  information  pertaining  to  their  associations  (e.g.,  SIDs,  registered  capabilities,  active service-flow parameters, remaining security context), regardless of whether or not the CPE is currently being served by the BS.

Prior to expiration of T30, the BS may attempt to verify connectivity to a CPE via periodic ranging. This can be facilitated by the BS sending an unsolicited RNG-CMD message with Ranging Status field set to “Re-range & Re-register” (see Table 44). Upon receiving said RNG-CMD, the CPE shall attempt to re- range with the BS, as well as send a REG-REQ with the current configuration of the CPE NMEA Location String IE (7.6.1.3.1.6) and Manufacturer-specific Antenna Model IE (7.7.7.3.4.8) to inform the BS of its current position and antenna information. Upon sending this REG-REQ to the BS, the CPE should use the signaling in 9.12.2 to re-populate the MIBs used to configure these IEs (see wranIfCpeAntennaGainTable and wranIfAntennaModel in 13.1) and update the configuration of these IEs by reading the information. If the CPE finds out that this information has changed, it shall re-initialize itself. If the BS does not receive either the RNG-REQ or the REG-REQ (with the location information) from the CPE in the allocated opportunity, the BS shall wait until T30 expires before de-registering the CPE.

If the CPE is currently being served by the BS, the BS can force the CPE to delete the pertinent information before expiration of T30 by the following:

a)	Send a DREG-CMD to CPE with Action Code = 0x04 (see Table 115) to shutdown the CPE. This is done if the BS detects that the CPE has moved outside the current coverage area of the BS and is not able to service it.

b)   Send a DREG-CMD to CPE with Action Code = 0x05 (see Table 115) to force CPE to reinitialize on the current operating channel. This is done if the CPE’s movement is beyond the movement threshold of ±25 m (see policy 8 in Table 234), but the CPE’s movement does not result in a new backup/candidate channel list upon query of the database service.

c)	Send a DREG-CMD to the CPE with Action Code = 0x01 and subsequently another DREG-CMD with Action Code = 0x03 (see Table 115) to temporarily disable the CPE’s transmission. This is done, to temporarily disable the CPE’s transmission when a CPE’s movement is within the movement threshold of ±25 m (see Policy 8 in Table 234), but the CPE’s movement does not results in a new backup/candidate channel list upon query of the database service. This avoids having to reinitialize the CPE.

For case a), T30 shall be cleared when the CPE is shutdown. For case b), the T30 shall be reset upon completion of re-registration. For case c), the T30 shall be reset upon sending the DREG-CMD to re-enable CPE.

If the SM (upon interrogating the SSA) detected that the CPE has moved, the BS shall request de- registration by sending a DREG-CMD message to the CPE set with the appropriate Action Code as mentioned above.
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7.14.2.11.xx Registration (MR-BS and Centralized Scheduling R-CPE) 
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Registration is the process by which the CPE verifies its configuration with the MR-BS. If the CPE supports a configuration that is set by the MR-BS, it is allowed entry into the network and thus becomes manageable. To register with a MR-BS, the CPE shall send a REG-REQ message to the MR-BS directly or through the centralized scheduling R-CPE. The REG-REQ message from the CPE which will operate as an R-CPE shall include a CPE NMEA Location string IE.

During registration, the CPE’s NMEA Location String and various operational parameters are configured (see 7.7.7.3). The CPE sends its location data string (see 7.6.1.3.1.6) upon initial registration and re-registration. When the IP Address Allocation Information Element (see 7.7.7.3.4.11) is present in the REG-REQ message, the MR-BS shall include this IP address allocation parameter in the REG-RSP message to command the CPE to use the indicated version of IP on the secondary management connection. The MR-BS shall command the use of exactly one of the IP versions supported by the CPE. 
The MR-BS shall determine the location of the antenna of each associated CPE with the accuracy as specified in Table A.9 for the specific regulatory domain. The MR-BS’s SM shall receive the generated NMEA string and validate its contents.

The MR-BS’s SM shall provide the geolocation data of the R-CPE to the database service. The MR-BS shall refuse to serve the CPE if
    The geographic location of the R-CPE has not been successfully determined as indicated by a failed validation of the data in the NMEA string. Validation shall fail if
a) The NMEA string contains data that is outside the allowable range of values or;

b) The distance between the initializing R-CPE and the MR-BS or other associated R-CPEs is outside the allowable range of values.

    The database service has indicated that the CPE cannot operate on the channel on which the WRAN network intends to operate.

In the first case, validation of the NMEA string fails and CPE initialization fails, in the second case, the CPE initialization fails on the current channel and shall proceed to the next channel on its available WRAN services list.

The MR-BS shall respond with a REG-RSP message. The REG-RSP message shall include the Permanent Station ID (see Table 61), if CPE Privacy (see 8.7) is enabled. Figure 42 shows the procedure that shall be followed by the CPE to initiate registration.

Once the CPE has sent a REG-REQ to the MR-BS, it shall wait for a REG-RSP to authorize it to forward traffic to the network. Figure 43 shows the waiting procedure that shall be followed by the CPE.

The MR-BS shall perform the operations shown in Figure 44. Note that the Timer T13 represents the time allowed for a CPE, following receipt of a REG-RSP message, to send a TFTP-CPLT message to the MR-BS, and its minimum time is specified in Table 272. In addition, the Timer T28 is the time allowed for the MR-BS to complete the transmission of channel sets; its default value is specified in Table 272.

IEEE 802.22 CPEs are managed devices. Network entry is not considered complete until after the TFTP- CPLT/RSP (see 7.7.19). When the MR-BS and CPE complete the TFTP-CPLT/RSP exchange, timer T30 is scheduled for the value set in CPE Registration Timer (7.7.7.3.5) IE. When T30 expires the MR-BS and CPE shall  delete  all  information  pertaining  to  their  associations  (e.g.,  SIDs,  registered  capabilities,  active service-flow parameters, remaining security context), regardless of whether or not the CPE is currently being served by the MR-BS.

Prior to expiration of T30, the MR-BS may attempt to verify connectivity to a CPE via periodic ranging. This can be facilitated by the MR-BS sending an unsolicited RNG-CMD message with Ranging Status field set to “Re-range & Re-register” (see Table 44). Upon receiving said RNG-CMD, the CPE shall attempt to re-range with the MR-BS, as well as send a REG-REQ with the current configuration of the CPE NMEA Location String IE (7.6.1.3.1.6) and Manufacturer-specific Antenna Model IE (7.7.7.3.4.8) to inform the MR-BS of its current position and antenna information. Upon sending this REG-REQ to the MR-BS, the CPE should use the signaling in 9.12.2 to re-populate the MIBs used to configure these IEs (see wranIfCpeAntennaGainTable and wranIfAntennaModel in 13.1) and update the configuration of these IEs by reading the information. If the CPE finds out that this information has changed, it shall re-initialize itself. If the MR-BS does not receive either the RNG-REQ or the REG-REQ (with the location information) from the CPE in the allocated opportunity, the MR-BS shall wait until T30 expires before de-registering the CPE.

If the CPE is currently being served by the MR-BS, the MR-BS can force the CPE to delete the pertinent information before expiration of T30 by the following:

a) Send a DREG-CMD to CPE with Action Code = 0x04 (see Table 115) to shutdown the CPE. This is done if the MR-BS detects that the CPE has moved outside the current coverage area of the MR-BS and is not able to service it.

b) Send a DREG-CMD to CPE with Action Code = 0x05 (see Table 115) to force CPE to reinitialize on the current operating channel. This is done if the CPE’s movement is beyond the movement threshold of ±25 m (see policy 8 in Table 234), but the CPE’s movement does not result in a new backup/candidate channel list upon query of the database service.

c) Send a DREG-CMD to the CPE with Action Code = 0x01 and subsequently another DREG-CMD with Action Code = 0x03 (see Table 115) to temporarily disable the CPE’s transmission. This is done, to temporarily disable the CPE’s transmission when a CPE’s movement is within the movement threshold of ±25 m (see Policy 8 in Table 234), but the CPE’s movement does not results in a new backup/candidate channel list upon query of the database service. This avoids having to reinitialize the CPE.

For case a), T30 shall be cleared when the CPE is shutdown. For case b), the T30 shall be reset upon completion of re-registration. For case c), the T30 shall be reset upon sending the DREG-CMD to re-enable CPE.

If the SM (upon interrogating the SSA) detected that the CPE has moved, the MR-BS shall request de- registration by sending a DREG-CMD message to the CPE set with the appropriate Action Code as mentioned above.
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Figure x – Relay Registraion Request – centralized scheduling R-CPE
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7.14.2.11.xx Local Registration (Distributed scheduling R-CPE)

Local registration is the process by which the CPE verifies its configuration with the dirstributed scheduling R-CPE. If the CPE supports a configuration that is set by the distributed scheduling R-CPE, it is allowed entry into the local network and thus becomes manageable. To register with a distributed scheduling R-CPE, the CPE shall send a REG-REQ message to the R-CPE. The REG-REQ message shall may include a CPE NMEA Location string IE.

During registration, the CPE’s NMEA Location String and various operational parameters are configured (see 7.7.7.3). The CPE sends its location data string (see 7.6.1.3.1.6) upon initial registration and re-registration. When the IP Address Allocation Information Element (see 7.7.7.3.4.11) is present in the REG-REQ message, the R-CPE shall include this IP address allocation parameter in the REG-RSP message to command the CPE to use the indicated version of IP on the secondary management connection. The R-CPE shall command the use of exactly one of the IP versions supported by the CPE. 

The R-CPE shall determine the location of the antenna of each associated CPE with the accuracy as specified in Table A.9 for the specific regulatory domain. The R-CPE’s SM shall receive the generated NMEA string and validate its contents.

The R-CPE’s SM shall may provide the geolocation data of the CPE to the database service. The MR-BS shall refuse to serve the CPE if
    The geographic location of the R-CPE has not been successfully determined as indicated by a failed validation of the data in the NMEA string. Validation shall fail if
a) The NMEA string contains data that is outside the allowable range of values or;

b) The distance between the initializing R-CPE and the MR-BS or other associated R-CPEs is outside the allowable range of values.

    The database service has indicated that the CPE cannot operate on the channel on which the WRAN network intends to operate.

In the first case, validation of the NMEA string fails and CPE initialization fails, in the second case, the CPE initialization fails on the current channel and shall proceed to the next channel on its available WRAN services list.

When an R-CPE receives a REG-REQ message from the CPE, the R-CPE sends the REG-REQ message to the MR-BS. When the R-CPE receives a REG-RESP message from the MR-BS, the R-CPE shall respond with a REG-RSP message to the CPE. The REG-RSP message shall include the Permanent Station ID (see Table 61), if CPE Privacy (see 8.7) is enabled. Figure 42 shows the procedure that shall be followed by the CPE to initiate registration.

Once the CPE has sent a REG-REQ to the R-CPE, it shall wait for a REG-RSP to authorize it to forward traffic to the local network. Figure 43 shows the waiting procedure that shall be followed by the CPE.

The R-CPE shall perform the operations shown in Figure 44. Note that the Timer T13 represents the time allowed for a CPE, following receipt of a REG-RSP message, to send a TFTP-CPLT message to the R-CPE, and its minimum time is specified in Table 272. In addition, the Timer T28 is the time allowed for the MR-BS to complete the transmission of channel sets; its default value is specified in Table 272.

IEEE 802.22 CPEs are managed devices. Network entry is not considered complete until after the TFTP- CPLT/RSP (see 7.7.19). When the MR-BS and CPE through the R-CPE complete the TFTP-CPLT/RSP exchange, timer T30 is scheduled for the value set in CPE Registration Timer (7.7.7.3.5) IE. When T30 expires the MR-BS, R-CPE and CPE shall  delete  all  information  pertaining  to  their  associations  (e.g.,  SIDs,  registered  capabilities,  active service-flow parameters, remaining security context), regardless of whether or not the CPE is currently being served by the MR-BS.

Prior to expiration of T30, the R-CPE may attempt to verify connectivity to a CPE via periodic ranging. This can be facilitated by the R-CPE sending an unsolicited RNG-CMD message with Ranging Status field set to “Re-range & Re-register” (see Table 44). Upon receiving said RNG-CMD, the CPE shall attempt to re-range with the R-CPE, as well as send a REG-REQ with the current configuration of the CPE NMEA Location String IE (7.6.1.3.1.6) and Manufacturer-specific Antenna Model IE (7.7.7.3.4.8) to inform the R-CPE of its current position and antenna information. Upon sending this REG-REQ to the MR-BS and R-CPE, the CPE should use the signaling in 9.12.2 to re-populate the MIBs used to configure these IEs (see wranIfCpeAntennaGainTable and wranIfAntennaModel in 13.1) and update the configuration of these IEs by reading the information. If the CPE finds out that this information has changed, it shall re-initialize itself. If the R-CPE does not receive either the RNG-REQ or the REG-REQ (with the location information) from the CPE in the allocated opportunity, the R-CPE shall wait until T30 expires before de-registering the CPE.

If the CPE is currently being served by the R-CPE, the R-CPE can force the CPE to delete the pertinent information before expiration of T30 by the following:

d) Send a DREG-CMD to CPE with Action Code = 0x04 (see Table 115) to shutdown the CPE. This is done if the R-CPE detects that the CPE has moved outside the current coverage area of the R-CPE and is not able to service it.

e) Send a DREG-CMD to CPE with Action Code = 0x05 (see Table 115) to force CPE to reinitialize on the current operating channel. This is done if the CPE’s movement is beyond the movement threshold of ±25 m (see policy 8 in Table 234), but the CPE’s movement does not result in a new backup/candidate channel list upon query of the database service.

f) Send a DREG-CMD to the CPE with Action Code = 0x01 and subsequently another DREG-CMD with Action Code = 0x03 (see Table 115) to temporarily disable the CPE’s transmission. This is done, to temporarily disable the CPE’s transmission when a CPE’s movement is within the movement threshold of ±25 m (see Policy 8 in Table 234), but the CPE’s movement does not results in a new backup/candidate channel list upon query of the database service. This avoids having to reinitialize the CPE.

For case a), T30 shall be cleared when the CPE is shutdown. For case b), the T30 shall be reset upon completion of re-registration. For case c), the T30 shall be reset upon sending the DREG-CMD to re-enable CPE.

If the SM (upon interrogating the SSA) detected that the CPE has moved, the R-CPE shall request de-registration by sending a DREG-CMD message to the CPE and MR-BS set with the appropriate Action Code as mentioned above.



Figure x – CPE registration to distributed scheduling R-CPE
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Figure x – CPE registration at distributed scheduling R-CPE



Figure x – RNG-RSP at distributed scheduling R-CPE
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7.14.2.12 MR-BS transmits channel sets to CPE (Centralized mode)

The BS shall send the channel sets to the new CPE. The channel sets are described in 10.2.3. The channel sets that are sent to the initializing CPE are the backup channels and the candidate channels. The channel sets are sent in a DCD message, as described in 7.7.1 and in Table 24 to Table 26. The BS shall send DCD channel information elements 11 and 12. Table 26 describes information element 12 as the backup and candidate channel list. It is a prioritized list of the channels with the backup channel set higher in priority than the candidate channel set. The two sets are identified by sending information element 11, which provides the number of the higher prioritized backup channel set. Each channel in DCD information element 12 is characterized by both the channel number.

The MR-BS shall send the channel sets to the new CPE. The channel sets are described in 10.2.3. The channel sets that are sent to the initializing CPE are the backup channels and the candidate channels. The channel sets are sent in a DCD message, as described in 7.7.1 and in Table 24 to Table 26. The MR-BS shall send DCD channel information elements 11 and 12. Table 26 describes information element 12 as the backup and candidate channel list. It is a prioritized list of the channels with the backup channel set higher in priority than the candidate channel set. The two sets are identified by sending information element 11, which provides the number of the higher prioritized backup channel set. Each channel in DCD information element 12 is characterized by both the channel number.

[Updating message definitions]
The distributed scheduling R-CPE shall send the channel sets to the new CPE, which is registered with the R-CPE. The channel sets are described in 10.2.3. The channel sets that are sent to the initializing CPE are the backup channels and the candidate channels. The channel sets are sent in a L-DCD message, as described in 7.7.1 and in Table 24 to Table 26. The distributed scheduling R-CPE shall send L-DCD channel information elements 11 and 12. Table 26 describes information element 12 as the backup and candidate channel list. It is a prioritized list of the channels with the backup channel set higher in priority than the candidate channel set. The two sets are identified by sending information element 11, which provides the number of the higher prioritized backup channel set. Each channel in L-DCD information element 12 is characterized by both the channel number.

7.14.2.13 Establish IP connectivity
The CPE shall invoke DHCP mechanism (IETF RFC 2131 [B20]) in order to obtain an IP address and any other parameters needed to establish IP connectivity. If the CPE has a configuration file, the DHCP response shall contain the name of a file that contains further configuration parameters.

Establishment of IP connectivity shall be performed on the CPE’s secondary management connection as shown in Figure 45.

In case where dynamic IP configuration is not preferred, the CPE shall obtain an IP address from its base station.
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Figure 45  — Establishing IP connectivity

7.14.2.14 Establish time of day

The CPE and BS need to have the current date and time. This is required for time-stamping logged events for retrieval by the management system. This needs not be authenticated and needs to be accurate only to the nearest second. The current date and time may be obtained from a local time source or a remote service such as an NTP server.


The CPE and MR-BS need to have the current date and time. This is required for time-stamping logged events for retrieval by the management system. This needs not be authenticated and needs to be accurate only to the nearest second. The current date and time may be obtained from a local time source or a remote service such as an NTP server.
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Figure 46  — Establishing time of day

7.14.2.15 Transfer operational parameters

The CPE shall download the CPE’s configuration file using TFTP on its own secondary management connection as shown in Figure 47. The CPE shall use an adaptive timeout for TFTP based on binary exponential backoff (IETF RFC 1123 [B19], IETF RFC 2349 [B21]).

When the configuration file download has completed successfully, the CPE shall notify the BS by transmitting the TFTP-CPLT message on the CPE’s primary management connection. Transmissions shall continue successfully until a TFTP-RSP message is received with response “OK” from the BS (see Figure
48 and Figure 49) or the CPE terminates retransmission due to retry exhaustion.

Upon sending a REG-RSP, the BS shall wait for a TFTP-CPLT. If the timer T13 (defined in Table 272) expires, the BS shall restart the registration process (REG-REQ/RSP) with the CPE (see Figure 48). Note that the Timer T26 refers to the time waited for TFTP-RSP. If T26 expires, then TFTP-CPLT is attempted until the maximum number of retries is exhausted. Upon the exhaustion, the CPE shall be deregistered (i.e., forced to reinitialize MAC) by sending a DREG-REQ with Action Code set to 0x05 to force itself to reattempt system access or 0x04 to shut itself down (see Figure 49).


The CPE shall download the CPE’s configuration file using TFTP on its own secondary management connection as shown in Figure 47. The CPE shall use an adaptive timeout for TFTP based on binary exponential backoff (IETF RFC 1123 [B19], IETF RFC 2349 [B21]).

When the configuration file download has completed successfully, the CPE shall notify the MR-BS directly or through the R-CPE by transmitting the TFTP-CPLT message on the CPE’s primary management connection. Transmissions shall continue successfully until a TFTP-RSP message is received with response “OK” from the MR-BS (see Figure 48 and Figure 49) or the CPE terminates retransmission due to retry exhaustion.

Upon sending a REG-RSP, the MR-BS shall wait for a TFTP-CPLT. If the timer T13 (defined in Table 272) expires, the MR-BS shall restart the registration process (REG-REQ/RSP) with the CPE (see Figure 48). Note that the Timer T26 refers to the time waited for TFTP-RSP. If T26 expires, then TFTP-CPLT is attempted until the maximum number of retries is exhausted. Upon the exhaustion, the CPE shall be deregistered (i.e., forced to reinitialize MAC) by sending a DREG-REQ with Action Code set to 0x05 to force itself to reattempt system access or 0x04 to shut itself down (see Figure 49)

[image: ]

Figure 47  — Transferring operational parameters



Figure x – Transferring operational parameters through R-CPE
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7.14.2.16 Establish dynamic service flows

After the transfer of operational parameters for the CPE, the BS shall send DSA-REQ messages (Table 64) to the CPE to set up pre-provisioned service flows belonging to the CPE. The CPE responds with DSA- RSP messages. This is described further in 7.18.7.1.

After the transfer of operational parameters for the CPE, the MR-BS shall send DSA-REQ messages (Table 64) to the CPE to set up pre-provisioned service flows belonging to the CPE. The CPE responds with DSA- RSP messages. This is described further in 7.18.7.1.

7.14.2.17 Neighboring network discovery (outer network discovery)

Outer neighboring network discovery is to discover other nearby WRANs for self-coexistence.

After a CPE has registered with a WRAN BS, it shall perform neighboring network discovery in order to identify other nearby WRANs and enable efficient self-coexistence, if the CPE has not already done so. The neighboring network discovery involves listening to the medium for CBP packets or BS SCH transmitted by other WRAN BSs. This network discovery mechanism is described in 7.20.1.3.

After a CPE has registered with a WRAN MR-BS, it shall perform neighboring network discovery in order to identify other nearby WRANs and enable efficient self-coexistence, if the CPE has not already done so. The neighboring network discovery involves listening to the medium for CBP packets or MR-BS SCH transmitted by other WRAN MR-BSs. This network discovery mechanism is described in 7.20.1.3.

7.14.2.17 Neighboring network discovery (inner network discovery) before registration

Inner neighboring network discovery is to discover nearby local networks for avoiding interference within a WRAN.
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PHY Technical Items (ETRI)

		PHY Technical Items												New Item (N) 
or 
Revision Item from 22 (R)
or
Not (O)

cwpyo: cwpyo:
- New Item (N) or Revision Item from 22 (R) or Not (O): 

If the techical item is new for the 802.22b system, Input "N". 

If the technical item is revision from 22, Input "R". 
   If the revision is "major", Input "R1"
   If the revision is "minor", Input "R2"

If not, Input "O"
		Mandatory (M) 
or 
Optional (O)

cwpyo: cwpyo:
- Mandatory (M) or Not (O)

If the techical item is mandatory for 802.22b system, Input "M". 

If option, Input "O"		Requirements

cwpyo: cwpyo:
Input related to functional requirements (Req01 ~ Req12)		Notes		Contributors

cwpyo: cwpyo:
Input "Contributor" for the proposed technical items		Editors

cwpyo: cwpyo:
Input Editors who manage the technical items

		9		PHY																								Functional Requirements

				9.1		Symbol description																						[Req01]		Regulatory requirements

						9.1.1		OFDM symbol mathematical representation																				[Req02]		Throughput

								9.1.1.1		Time domain description																		[Req03]		Device classes and complexity

								9.1.1.2		Frequency domain description																		[Req04]		Energy efficiency

						9.1.2		Symbol parameters																				[Req05]		Number of devices

								9.1.2.1		Subcarrier spacing																		[Req06]		Multi-hop connections

								9.1.2.2		Symbol duration for different cyclic prefix modes																		[Req07]		Peer-to-peer communications

								9.1.2.3		Transmission parameters				R		M		[Req01]		FCC Out of Band Emission(OOBE) limits=-55dBr								[Req08]		Real-time applications

				9.2		Data rates								R		M		[Req02]		Throughput at least 2 times higher than maximum 802.22 legacy throughput								[Req09]		Coexistence

				9.3		Functional block diagram applicable to the PHY layer								R		M				Consider MIMO and carrier aggregation operations								[Req10]		Security

				9.4		Superframe and frame structure								R		M		[Req02] ~ [Req09]		Consider MIMO, carrier aggregation, and CPE classes, etc.								[Req11]		Backward compatibility

						9.4.1		Preamble																				[Req12]		Channelization

								9.4.1.1		Preamble definition

										9.4.1.1.1		Generation of STS

										9.4.1.1.2		Generation of LTS

								9.4.1.2		Superframe preamble

								9.4.1.3		Frame preamble

								9.4.1.4		CBP preamble

						9.4.2		Control header and MAP definition

								9.4.2.1		Superframe control header (SCH)

								9.4.2.2		Frame control header (FCH)

								9.4.2.3		DS-MAP, US-MAP, DCD, and UCD

				9.5		CBP packet format

						9.5.1		Encoding of CBP data

				9.6		OFDM subcarrier allocation

						9.6.1		Pilot pattern						R		O		[Req02]		Consider MIMO operations

						9.6.2		Turbo-Like Interleaving (TLI) algorithm

						9.6.3		Downstream subcarrier allocation

						9.6.4		Upstream subcarrier allocation

						9.6.5		Bit interleaving

				9.x		Downstream/Upstream MIMO								N		O		[Req02]		Consider MIMO operations

				9.7		Channel coding								R		O		[Req02] ~ [Req03]

						9.7.1		Data scrambling

						9.7.2		Forward Error Correction (FEC)

								9.7.2.1		Binary Convolutional Code (BCC) mode (mandatory)

										9.7.2.1.1		Binary convolutional coding

										9.7.2.1.2		Puncturing

										9.7.2.1.3		OFDM slot concatenation

								9.7.2.2		Duo-binary convolutional Turbo Code (CTC) mode (optional)

										9.7.2.2.1		Duo-binary convolutional turbo coding

										9.7.2.2.2		CTC interleaver

										9.7.2.2.3		Determination of the circulation state

										9.7.2.2.4		Code rate and puncturing

										9.7.2.2.5		Block concatenation

								9.7.2.3		Low-density parity check codes (LDPC) mode (optional)

										9.7.2.3.1		Code description

										9.7.2.3.2		Code rate and block size adjustment

										9.7.2.3.3		Packet encoding

								9.7.2.4		Shortened block turbo codes (SBTC) mode (optional)

				9.8		Constellation mapping and modulation

						9.8.1		Data modulation						R		O		[Req02]		Consider 256QAM for short range transmission

						9.8.2		Pilot modulation

				9.9		Control mechanisms

						9.9.1		Downstream synchronization

						9.9.2		Upstream synchronization

						9.9.3		Opportunistic upstream bursts

								9.9.3.1		CDMA bursts

										9.9.3.1.1		CDMA codes

										9.9.3.1.2		Initial-ranging transmission

										9.9.3.1.3		CDMA periodic-ranging, BW-request, and UCS notification transmission

										9.9.3.1.4		Ranging, BW request, and UCS notification opportunity windows

								9.9.3.2		Contention-based BW Request and UCS notification

						9.9.4		Power control						R		M		[Req04]		Consider power saving mechanisms

								9.9.4.1		Transmit Power Control boundaries and EIRP limits

								9.9.4.2		Transmit Power Control mechanism

				9.10		Network synchronization

				9.11		Frequency Control requirements

				9.12		Antenna

						9.12.1		Antenna reference patterns

								9.12.1.1		CPE transmit/receive antenna reference pattern

								9.12.1.2		Sensing antenna reference pattern

								9.12.1.3		BS transmit/receive antennas

						9.12.2		Antenna interface

								9.12.2.1		TRU/AU physical interface

								9.12.2.2		TRU/AU messaging interface

				9.13		RF mask

				9.14		Receiver requirements

						9.14.1		Receiver minimum sensitivity

						9.14.2		Receiver selectivity

						9.14.3		Receiver tolerance to interference overload







PHY Technical Items (NICT)

				Technical Items										New Item (N) 
or 
Revision Item from 22 (R)
or
Not (O)

cwpyo: cwpyo:
- New Item (N) or Revision Item from 22 (R) or Not (O): 

If the techical item is new for the 802.22b system, Input "N". 

If the technical item is revision from 22, Input "R". 
   If the revision is "major", Input "R1"
   If the revision is "minor", Input "R2"

If not, Input "O"
		Mandatory (M) or
Optional (O)		Requirements		Contributors

cwpyo: cwpyo:
Input "Contributor" for the proposed technical items		Editors				Note
("proposed PHY" is based on "1K FFT"

		9		PHY

		9.1		Symbol description

				9.1.1		OFDM symbol mathematical representation

						9.1.1.1		Time domain description						R2				[Req01] ~ [Req04]		Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				need to consider the description regarding "SCH"

						9.1.1.2		Frequency domain description						O

				9.1.2		Symbol parameters										M		[Req01] ~ [Req04]

						9.1.2.1		Subcarrier spacing						R1						Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				proposed subcarrier spacing is different from the legacy

						9.1.2.2		Symbol duration for different cyclic prefix modes						R1						Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				proposed symbol duration is different from the legacy (cyclic prefix mode is the same)

						9.1.2.3		Transmission parameters						R1		M				Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				proposed transmission parameters are different from the legacy

				9.1.3		OFDMA basic terms definition								N				[Req01] ~ [Req04]		Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				To add some definitions (e.g. tile, segment etc.) will help understanding of the proposed PHY

		9.2		Data rates										R1		M		[Req01] ~ [Req04]		Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				data rates by proposed PHY are different from the legacy

		9.3		Functional block diagram applicable to the PHY layer										R2		M		[Req01] ~ [Req04]								need to revise for MIMO operation

		9.4		Superframe and frame structures										R1		M		[Req01] ~ [Req09]

				9.4.1		Preamble								R1

						9.4.1.1		Preamble Definition						R1												proposed preamble is different from the legacy

								9.4.1.1.1		Generation of STS

								9.4.1.1.2		Generation of LTS

						9.4.1.2		Superframe preamble						R1 (no need)												no superframe concept in the proposed PHY

						9.4.1.3		Frame preamble						R1												proposed frame preamble is different from the legacy

						9.4.1.3		CBP preamble						O

				9.4.2		Control header and MAP definitions

						9.4.2.1		Superframe Control header (SCH)						R1 (no need)												no superframe concept in the proposed PHY

						9.4.2.2		Frame Control header (FCH)						R1												proposed frame control header is different from the legacy

						9.4.2.3		DS-MAP, US-MAP, DCD, and UCD						R1												need to revise to meet the proposed PHY specifications

				9.4.3		Frame structure for multi-hop connection								N				[Req06]

		9.5		CBP packet format										O

				9.5.1		Encoding of CBP data								O

		9.6		OFDM subcarrier allocation												M		[Req01] ~ [Req04]

				9.6.1 		Pilot pattern								R1						Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				proposed pilot pattern is different from the legacy

				9.6.2		Turbo-Like Interleaving (TLI) algorithm								R1 (no need)												no need to specifiy the algorithm

				9.6.3		Downstream subcarrier allocation								R1						Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				proposed DS subcarrier allocation is different from the legacy

				9.6.4		Upstream subcarrier allocation								R1						Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				proposed US subcarrier allocation is different from the legacy

				9.6.5		Bit interleaving								R1						Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				proposed bit-interleaving scheme is different from the legacy

		9.x		MIMO (optional)										N		O		[Req02]		NICT

		9.7		Channel Coding

				9.7.1 		Data scrambling								O		M

				9.7.2		Forward Error Correction (FEC)

						9.7.2.1		Binary Convolutional code (BCC) mode (mandatory)						O		M

								9.7.2.1.1		Binary convolutional coding				O

								9.7.2.1.2		Puncturing				O

								9.7.2.1.3		OFDM slot concatenation				R2				[Req01] ~ [Req04]		Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				proposed slot structure is different from the legacy

						9.7.2.2		Duo-binary convolutional Turbo code (CTC) mode (optional)						O		O

								9.7.2.2.1		Duo-binary convolutional turbo coding

								9.7.2.2.2		CTC interleaver

								9.7.2.2.3		Determination of the circulation states

								9.7.2.2.4		Code rate and puncturing

								9.7.2.2.5		Block concatenation

						9.7.2.3		Low-density parity check codes (LDPC) mode (optional)						O		O

								9.7.2.3.1		Code description

								9.7.2.3.2		Code rate and block size adjustment

								9.7.2.3.3		Packet encoding

								9.7.2.3.4		Shortened block turbo codes (SBTC) mode (optional)

		9.8		Constellation mapping and modulation										O		M

				9.8.1		Data modulation								R2		M		[Req01] ~ [Req04]		Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				mapping scheme is the same (Gray mapping), but Table 227 need to be revised

				9.8.2		Pilot modulation								O		M

		9.9		Control mechanisms												M

				9.9.1		Downstream synchronization								O

				9.9.2		Upstream synchronization								O

				9.9.3		Opportunistic upstream bursts

						9.9.3.1		CDMA bursts						R1				[Req01] ~ [Req04]		Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				need to revise to meet the proposed PHY specifications

								9.9.3.1.1		CDMA codes

								9.9.3.1.2		Initial-ranging transmission

								9.9.3.1.3		CDMA periodic-ranging, BW-request, and UCS notification transmission

								9.9.3.1.4		Ranging, BW request, and UCS notification opportunity windows

						9.9.3.2		Contention-based BW Request and UCS notification						R1				[Req01] ~ [Req04]		Masayuki Oodo (NICT)		Masayuki Oodo (NICT)				need to revise to meet the proposed PHY specifications

				9.9.4		Power control								O

						9.9.4.1		Transmit Power control boundaries and EIRP limits						O

						9.9.4.2		Transmit Power Control mechanism						O

				9.xxx.1		 Introduction

				9.xxx.2		 RSSI mean and standard deviation																				"optional" item scheme does not matter

				9.xxx.3		 CINR mean and standard deviation

		9.10.		Network synchronization										O

		9.11.		Frequency Control requirements										O

		9.12.		Antenna										O

				9.12.1		Antenna reference patterns

						9.12.1.1		CPE transmit/receive antenna reference pattern

						9.12.1.2		Sensing antenna reference pattern

						9.12.1.3		BS transmit/receive antennas

				9.12.2		Antenna interface

						9.12.2.1		TRU/AU physical interface

						9.12.2.2		TRU/AU messaging interface

						9.12.2.3		AU antenna information mapping

		9.13.		RF mask										O		M

		9.14.		Receiver requirements										O		M

				9.14.1		Receiver minimum sensitivity

				9.14.2		Receiver selectivity

				9.14.3		Receiver tolerance to interference overload































PHY Technical Items (HIKE)

		PHY Technical Items												New Item (N) 
or 
Revision Item from 22 (R)
or
Not (O)

cwpyo: cwpyo:
- New Item (N) or Revision Item from 22 (R) or Not (O): 

If the techical item is new for the 802.22b system, Input "N". 

If the technical item is revision from 22, Input "R". 
   If the revision is "major", Input "R1"
   If the revision is "minor", Input "R2"

If not, Input "O"
		Mandatory (M) 
or 
Optional (O)

cwpyo: cwpyo:
- Mandatory (M) or Not (O)

If the techical item is mandatory for 802.22b system, Input "M". 

If option, Input "O"		Requirements

cwpyo: cwpyo:
Input related to functional requirements (Req01 ~ Req12)		Contributors

cwpyo: cwpyo:
Input "Contributor" for the proposed technical items		Editors

cwpyo: cwpyo:
Input Editors who manage the technical items

		9		PHY

				9.1		Symbol description

						9.1.1		OFDM symbol mathematical representation

								9.1.1.1		Time domain description

								9.1.1.2		Frequency domain description

						9.1.2		Symbol parameters

								9.1.2.1		Subcarrier spacing

								9.1.2.2		Symbol duration for different cyclic prefix modes

								9.1.2.3		Transmission parameters

				9.2		Data rates

				9.3		Functional block diagram applicable to the PHY layer

				9.4		Superframe and frame structure

						9.4.1		Preamble

								9.4.1.1		Preamble definition

										9.4.1.1.1		Generation of STS

										9.4.1.1.2		Generation of LTS

								9.4.1.2		Superframe preamble

								9.4.1.3		Frame preamble

								9.4.1.4		CBP preamble

						9.4.2		Control header and MAP definition

								9.4.2.1		Superframe control header (SCH)

								9.4.2.2		Frame control header (FCH)

								9.4.2.3		DS-MAP, US-MAP, DCD, and UCD

				9.5		CBP packet format

						9.5.1		Encoding of CBP data

				9.6		OFDM subcarrier allocation

						9.6.1		Pilot pattern

						9.6.2		Turbo-Like Interleaving (TLI) algorithm

						9.6.3		Downstream subcarrier allocation

						9.6.4		Upstream subcarrier allocation

						9.6.5		Bit interleaving

				9.x		Downstream/Upstream MIMO

				9.7		Channel coding

						9.7.1		Data scrambling						R		M		resolve PAPR issue

						9.7.2		Forward Error Correction (FEC)

								9.7.2.1		Binary Convolutional Code (BCC) mode (mandatory)

										9.7.2.1.1		Binary convolutional coding

										9.7.2.1.2		Puncturing

										9.7.2.1.3		OFDM slot concatenation

								9.7.2.2		Duo-binary convolutional Turbo Code (CTC) mode (optional)

										9.7.2.2.1		Duo-binary convolutional turbo coding

										9.7.2.2.2		CTC interleaver

										9.7.2.2.3		Determination of the circulation state

										9.7.2.2.4		Code rate and puncturing

										9.7.2.2.5		Block concatenation

								9.7.2.3		Low-density parity check codes (LDPC) mode (optional)

										9.7.2.3.1		Code description

										9.7.2.3.2		Code rate and block size adjustment

										9.7.2.3.3		Packet encoding

								9.7.2.4		Shortened block turbo codes (SBTC) mode (optional)

				9.8		Constellation mapping and modulation

						9.8.1		Data modulation						R		M		resolve PAPR issue

						9.8.2		Pilot modulation

				9.9		Control mechanisms

						9.9.1		Downstream synchronization

						9.9.2		Upstream synchronization

						9.9.3		Opportunistic upstream bursts

								9.9.3.1		CDMA bursts

										9.9.3.1.1		CDMA codes

										9.9.3.1.2		Initial-ranging transmission

										9.9.3.1.3		CDMA periodic-ranging, BW-request, and UCS notification transmission

										9.9.3.1.4		Ranging, BW request, and UCS notification opportunity windows

								9.9.3.2		Contention-based BW Request and UCS notification

						9.9.4		Power control						R		M		resolve trasnmit power control issue

								9.9.4.1		Transmit Power Control boundaries and EIRP limits

								9.9.4.2		Transmit Power Control mechanism

				9.10		Network synchronization

				9.11		Frequency Control requirements

				9.12		Antenna

						9.12.1		Antenna reference patterns

								9.12.1.1		CPE transmit/receive antenna reference pattern

								9.12.1.2		Sensing antenna reference pattern

								9.12.1.3		BS transmit/receive antennas

						9.12.2		Antenna interface

								9.12.2.1		TRU/AU physical interface

								9.12.2.2		TRU/AU messaging interface

				9.13		RF mask

				9.14		Receiver requirements

						9.14.1		Receiver minimum sensitivity

						9.14.2		Receiver selectivity

						9.14.3		Receiver tolerance to interference overload

































PHY Technical Items (Nii.Univ)

		PHY Technical Items												New Item (N) 
or 
Revision Item from 22 (R)
or
Not (O)		Mandatory (M) or
Optional (O)		Requirements		Contributors		Editors				Note

		9		PHY																																				Functional Requirements

				9.1		Symbol description																																		[Req01]		Regulatory requirements

						9.1.1		OFDM symbol mathematical representation																																[Req02]		Throughput

								9.1.1.1		Time domain description																														[Req03]		Device classes and complexity

								9.1.1.2		Frequency domain description																														[Req04]		Energy efficiency

						9.1.2		Symbol parameters																																[Req05]		Number of devices

								9.1.2.1		Subcarrier spacing																														[Req06]		Multi-hop connections

								9.1.2.2		Symbol duration for different cyclic prefix modes																														[Req07]		Peer-to-peer communications

								9.1.2.3		Transmission parameters																														[Req08]		Real-time applications

				9.2		Data rates								R		M		[Req02]		NiigataU						Throughput at least 2 times higher than maximum 802.22 legacy throughput														[Req09]		Coexistence

				9.3		Functional block diagram applicable to the PHY layer																																		[Req10]		Security

				9.4		Superframe and frame structure																																		[Req11]		Backward compatibility

						9.4.1		Preamble																																[Req12]		Channelization

								9.4.1.1		Preamble definition

										9.4.1.1.1		Generation of STS

										9.4.1.1.2		Generation of LTS

								9.4.1.2		Superframe preamble

								9.4.1.3		Frame preamble

								9.4.1.4		CBP preamble

						9.4.2		Control header and MAP definition

								9.4.2.1		Superframe control header (SCH)

								9.4.2.2		Frame control header (FCH)

								9.4.2.3		DS-MAP, US-MAP, DCD, and UCD

				9.5		CBP packet format

						9.5.1		Encoding of CBP data

				9.6		OFDM subcarrier allocation

						9.6.1		Pilot pattern

						9.6.2		Turbo-Like Interleaving (TLI) algorithm

						9.6.3		Downstream subcarrier allocation

						9.6.4		Upstream subcarrier allocation

						9.6.5		Bit interleaving

				9.7		Channel coding								N		O		[Req02] ~ [Req03]		NiigataU

						9.7.1		Data scrambling

						9.7.2		Forward Error Correction (FEC)

								9.7.2.1		Binary Convolutional Code (BCC) mode (mandatory)

										9.7.2.1.1		Binary convolutional coding

										9.7.2.1.2		Puncturing

										9.7.2.1.3		OFDM slot concatenation

								9.7.2.2		Duo-binary convolutional Turbo Code (CTC) mode (optional)

										9.7.2.2.1		Duo-binary convolutional turbo coding

										9.7.2.2.2		CTC interleaver

										9.7.2.2.3		Determination of the circulation state

										9.7.2.2.4		Code rate and puncturing

										9.7.2.2.5		Block concatenation

								9.7.2.3		Low-density parity check codes (LDPC) mode (optional)

										9.7.2.3.1		Code description

										9.7.2.3.2		Code rate and block size adjustment

										9.7.2.3.3		Packet encoding

								9.7.2.4		Shortened block turbo codes (SBTC) mode (optional)

								9.7.2.5		Multidimensional Trellis Coded Modulation (MD-TCM) mode (optional)				N		O		[Req02]		NiigataU

				9.8		Constellation mapping and modulation

						9.8.1		Data modulation						R		O		[Req02]		NiigataU						Add MD-TCM constellation

						9.8.2		Pilot modulation

				9.9		Control mechanisms

						9.9.1		Downstream synchronization

						9.9.2		Upstream synchronization

						9.9.3		Opportunistic upstream bursts

								9.9.3.1		CDMA bursts

										9.9.3.1.1		CDMA codes

										9.9.3.1.2		Initial-ranging transmission

										9.9.3.1.3		CDMA periodic-ranging, BW-request, and UCS notification transmission

										9.9.3.1.4		Ranging, BW request, and UCS notification opportunity windows

								9.9.3.2		Contention-based BW Request and UCS notification

						9.9.4		Power control

								9.9.4.1		Transmit Power Control boundaries and EIRP limits

								9.9.4.2		Transmit Power Control mechanism

				9.10		Network synchronization

				9.11		Frequency Control requirements

				9.12		Antenna

						9.12.1		Antenna reference patterns

								9.12.1.1		CPE transmit/receive antenna reference pattern

								9.12.1.2		Sensing antenna reference pattern

								9.12.1.3		BS transmit/receive antennas

						9.12.2		Antenna interface

								9.12.2.1		TRU/AU physical interface

								9.12.2.2		TRU/AU messaging interface

				9.13		RF mask

				9.14		Receiver requirements

						9.14.1		Receiver minimum sensitivity

						9.14.2		Receiver selectivity

						9.14.3		Receiver tolerance to interference overload





MAC Technical Items (HIKE)

		MAC Technical Items														New Item (N) 
or 
Revision Item from 22 (R)
or
Not (O)

cwpyo: cwpyo:
- New Item (N) or Revision Item from 22 (R) or Not (O): 

If the techical item is new for the 802.22b system, Input "N". 

If the technical item is revision from 22, Input "R". 
   If the revision is "major", Input "R1"
   If the revision is "minor", Input "R2"

If not, Input "O"
		Mandatory (M) 
or 
Optional (O)

cwpyo: cwpyo:
- Mandatory (M) or Not (O)

If the techical item is mandatory for 802.22b system, Input "M". 

If option, Input "O"		Requirements

cwpyo: cwpyo:
Input related to functional requirements (Req01 ~ Req12)		Contributors

cwpyo: cwpyo:
Input "Contributor" for the proposed technical items		Editors

cwpyo: cwpyo:
Input Editors who manage the technical items

		7.1		General

				7.1		802.22b Network configuration

						7.1.1		Base station (BS)

						7.1.2		High-capacity CPE (H-CPE)

						7.1.3		Low-capacity CPE (L-CPE)

		7.2		Addressing and connections

		7.3		General superframe structure

				7.3.1		General superframe structure for nomal mode

				7.3.2		General superframe structure for self-coexistence mode

		7.4		General frame structure

				7.4.1		General frame structure

				7.4.2		Frame structure for relay in superframe

				7.4.3		Frame allocation

				7.4.4		Frame segmentation

		7.5		Control headers

				7.5.1		Superframe control header

				7.5.2		Frame control header

		7.6		MAC PDU formats

				7.6.1 		MAC headers										R		M		[Req02]

						7.6.1.1		Generic MAC header

						7.6.1.2		MAC subheaders and special payloads

								7.6.1.2.1		Bandwidth request subheader

								7.6.1.2.2		Fragmentation/Packing subheader

								7.6.1.2.3		Grant management subheader

								7.6.1.2.4		ARQ feedback payload

						7.6.1.3		CBP MAC PDU format

								7.6.1.3.1		CBP information elements

										7.6.1.3.1.1		Backup and Candidate channel list IE

										7.6.1.3.1.2		Frame contention request IE

										7.6.1.3.1.3		Frame contention response IE

										7.6.1.3.1.4		Frame contention acknowledgement IE

										7.6.1.3.1.5		Frame contention release IE

										7.6.1.3.1.6		Device identification IE

										7.6.1.3.1.7		CBP protection Ies

												7.6.1.3.1.7.1		Signature IE

												7.6.1.3.1.7.2		Certificate request (CERT-REQ) IE

												7.6.1.3.1.7.3		Certificate response (CERT-RSP) IE

		7.7		Management messages

				7.7.1		Downstream channel descriptor (DCD)

						7.7.1.1		DCD channel information elements

						7.7.1.2		Downstream burst profile

				7.7.2 		Downstream Map (DS-MAP)

						7.7.2.1		DS-MAP IE

								7.7.2.1.1		DIUC allocations

								7.7.2.1.2		DS-MAP extended DIUC IE

										7.7.2.1.2.1		DS-MAP dummy extended IE

				7.7.3		Upstream channel description (UCD)

						7.7.3.1		UCD channel Ies

						7.7.3.2		Upstream burst profile

				7.7.4		Upstream Map (US-MAP)

						7.7.4.1		US-MAP IE

								7.7.4.1.1		UIUC allocations

								7.7.4.1.2		CDMA allocation IE

								7.7.4.1.3		US-MAP EIRP control IE

								7.7.4.1.4		US-MAP extended UIUC IE

										7.7.4.1.4.1		US-MAP dummy extended IE

				7.7.5		RNG-REQ

				7.7.6		RNG-CMD

				7.7.7		REG-REQ/RSP

						7.7.7.1		REG-REQ

						7.7.7.2		REG-RSP

						7.7.7.3		REG-REQ/RSP information elements

								7.7.7.3.1		CPE NMEA location string

								7.7.7.3.2		Convergence sublayer configuration

								7.7.7.3.3		IP version

								7.7.7.3.4		CPE capability

										7.7.7.3.4.1		IP ROHC support

										7.7.7.3.4.2		ARQ support

										7.7.7.3.4.3		ARQ parameters

										7.7.7.3.4.4		DSx Flow control

										7.7.7.3.4.5		MCA flow control

										7.7.7.3.4.6		Maximum number of multicast groups supported

										7.7.7.3.4.7		Measurement support

										7.7.7.3.4.8		Manufacturer-specific antenna model

										7.7.7.3.4.9		CPE antenna gain

										7.7.7.3.4.10		CPE residual delay

										7.7.7.3.4.11		Method for allocating IP address on secondary management connections

										7.7.7.3.4.12		Permanent Station ID

										7.7.7.3.4.13		CPE operational capability

								7.7.7.3.5		CPE registration timer

				7.7.8		Dynamic Service Messages

						7.7.8.1		DSA-REQ

						7.7.8.2		DSA-RSP

						7.7.8.3		DSA-ACK

						7.7.8.4		DSC-REQ

						7.7.8.5		DSC-RSP

						7.7.8.6		DSC-ACK

						7.7.8.7		DSD-REQ

						7.7.8.8		DSD-RSP

						7.7.8.9		Service flow encodings

								7.7.8.9.1		Service flow direction

								7.7.8.9.2		SFID

								7.7.8.9.3		Service class name

								7.7.8.9.4		QoS parameter set type

								7.7.8.9.5		Maximum sustained traffic rate

								7.7.8.9.6		Maximum traffic burst

								7.7.8.9.7		Minimum reserved traffic rate

								7.7.8.9.8		Minimum tolerable traffic rate

								7.7.8.9.9		Service flow scheduling type

								7.7.8.9.10		Request/Transmission policy

								7.7.8.9.11		Tolerated jitter

								7.7.8.9.12		Maximum latency

								7.7.8.9.13		Fixed-length vs. variable-length SDU indicator

								7.7.8.9.14		SDU size

								7.7.8.9.15		Target SAID

								7.7.8.9.16		Maximum tolerable packet loss rate

								7.7.8.9.17		ARQ parameter Ies for ARQ-enable connections

										7.7.8.9.17.1		ARQ Enable

										7.7.8.9.17.2		ARQ_Window_Size

										7.7.8.9.17.3		ARQ_Retry_Timeout

										7.7.8.9.17.4		ARQ_Block_Lifetime

										7.7.8.9.17.5		ARQ_Sync_Loss_Timeout

										7.7.8.9.17.6		ARQ_Delivery_In_Order

										7.7.8.9.17.7		ARQ_RX_Purge_Timeout

										7.7.8.9.17.8		ARQ_Block_Size

								7.7.8.9.18		Packet CS encodings for configuration and MAC messaging

										7.7.8.9.18.1		Classification rule convergence sublayer specification

										7.7.8.9.18.2		Classifier DSC action

										7.7.8.9.18.3		Packet classification rule

												7.7.8.9.18.3.1		Classification rule priority field

												7.7.8.9.18.3.2		IP type of service/differential services codepoint range and mask field

												7.7.8.9.18.3.3		Protocol field

												7.7.8.9.18.3.4		IP masked source address parameter

												7.7.8.9.18.3.5		IP masked destination address parameter

												7.7.8.9.18.3.6		Protocol source port range field

												7.7.8.9.18.3.7		Protocol destination port range field

												7.7.8.9.18.3.8		IEEE 802.3/Ethernet source MAC address parameter

												7.7.8.9.18.3.9		Ethertype/IEEE 802.2 SAP

												7.7.8.9.18.3.10		IEEE 802.1D User priority field

												7.7.8.9.18.3.11		IEEE 802.1Q VLAN ID field

												7.7.8.9.18.3.12		Packet Classiciation rule index field

												7.7.8.9.18.3.13		IPv6 flow label field

						7.7.8.10		DSX-RVD

				7.7.9		Multicast assignment request (MCA-REQ)

				7.7.10		Multicast assignment response (MCA-RSP)

				7.7.11		CPE basic capability request/response (CBC-REQ/RSP)										R		M		[Req02]

						7.7.11.1		CBC-REQ

						7.7.11.2		CBC-RSP

						7.7.11.3		CBC-REQ/RSP information elements

								7.7.11.3.1		Capabilities for MAC PDUs

								7.7.11.3.2		Physical parameters supported

										7.7.11.3.2.1		Maximum CPE transmit EIRP

										7.7.11.3.2.2		PHY-specific parameters

												7.7.11.3.2.2.1		CPE demodulator

												7.7.11.3.2.2.2		CPE modulator

								7.7.11.3.3		Security parameters supported

										7.7.11.3.3.1		SCM version support

										7.7.11.3.3.2		PN window size

										7.7.11.3.3.3		SCM flow control

				7.7.12		De/Re-register command (DREG-CMD)

				7.7.13		CPE De-registration request (DREG-REQ)

				7.7.14		ARQ-Feedback

				7.7.15		ARQ-Discard

				7.7.16		ARQ-Reset

				7.7.17		Channel management

						7.7.17.1		Channel Switch Request (CHS-REQ)								R		M		[Req02]

						7.7.17.2		Channel switch response (CHS-RSP)

						7.7.17.3		Channel quiet request (CHQ-REQ)

						7.7.17.4		channel quiet response (CHQ-RSP)

						7.7.17.5		incumbent prohibited channels update (IPC-UPD)

				7.7.18		Measurement management

						7.7.18.1		Bulk measurement request (BLM-REQ)

								7.7.18.1.1		Single measurement request

						7.7.18.2		Bulk measurement response (BLM-RSP)

						7.7.18.3		Bulk measurement report (BLM-REP)

								7.7.18.3.1		Single measurement report

						7.7.18.4		Bulk measurement acknowledgement (BLM-ACK)

				7.7.19		Config file TFTP complete (TFTP-CPLT)

				7.7.20		Config file TFTP complete response (TFTP-RSP)

				7.7.21		Secuity control management (SCM) messages (SCM-REQ/RSP)

				7.7.22		Frame allocation management

				7.7.23		CBP relay message

				7.7.24		Confirmation codes

				7.7.25		Channel allocation manager										N		M		[Req02]

						7.7.25.1		add new operating channel              (CAM-ADD)								N		M		[Req02]

						7.7.25.2		stop operating channel                    (CAM-STP)								N		M		[Req02]

						7.7.25.3		switch operating channel                 (CAM-SWH)								N		M		[Req02]

				7.7.26		Channel negotiation										N		M		[Req02]

						7.7.26.1		Channel Release Request                           (CHN-REQ)								N		M		[Req02]

						7.7.26.2		Channel Release Time Notice                    (CHN-RSP)								N		M		[Req02]

						7.7.26.3		Channel Release Time Acknowledgement  (CHN-ACK)								N		M		[Req02]

						7.7.26.4		Channel Release Completed   　                (CHN-REL)								N		M		[Req02]

		7.8		Management of MAC PDUs

				7.8.1		Conventions

				7.8.2		Concatenation

				7.8.3		Fragmentation

				7.8.4		Packing

				7.8.5		CRC calulation

				7.8.6		Padding

		7.9		ARQ mechanism

				7.9.1		ARQ block usage

				7.9.2		ARQ state machine parameters

				7.9.3		ARQ procedures

				7.9.4		ARQ-enable connection setup and negotiation

		7.10		Scheduling services

				7.10.1		Data transmission scheduling

				7.10.2		Upstream request/grant scheduling

						7.10.2.1		UGS

						7.10.2.2		rtPS

						7.10.2.3		nrtPS

						7.10.2.4		Best effort

		7.11		Bandwidth management

				7.11.1		Bandwidth request

						7.11.1.1		Contention-based request

						7.11.1.2		CDMA request

				7.11.2		Grants

				7.11.3		Polling

						7.11.3.1		Unicast

						7.11.3.2		Multicast and broadcast

						7.11.3.3		PM bit

		7.12		PHY support

				7.12.1		Duplexing

				7.12.2		DS-MAP

				7.12.3		US-MAP

				7.12.4		MAP timing

				7.12.5		Channel use policy for the protection of TV incumbents

				7.12.6		Multi-channel utilization

				7.12.7		Multiple antenna support

				7.12.8		Multi channel operation										N		M		[Req02]

				7.12.9		Multi channel sharing										N		M		[Req02]

		7.13		Contention resolution

				7.13.1		Transmission opportunities

		7.14		Initialization and network association												R		M		[Req02]

				7.14.1		BS initialization										Editorial Revision

				7.14.2		CPE initialization										Modify Editorial Description 
for relay operation

						7.14.2.1		CPE performs self test								Editorial Revision

						7.14.2.2		CPE antenna gain information acquisition								No change

						7.14.2.3		CPE senses for and identifies WRAN services and incumbents								Modify Editorial Description 
for relay operation

						7.14.2.4		Present sensing results to the higher layers								Editorial Revision

						7.14.2.5		CPE chooses a WRAN service								Modify Editorial Description 
for relay operation

						7.14.2.6		CPE performs satellite-based geolocation								Geolocation capability is changed to option from mandatory for CPE

						7.14.2.7		Acquire downstream and upstream parameters

								7.14.2.7.1		Obtaining downstream parameters (from MR-BS)						Modify Editorial Description 
for relay operation

								7.14.2.7.1x		Obtaining downstream parameters (from distributed scheduling R-CPE)						New

								7.14.2.7.2		Obtaining upstream parameters (from MR-BS)						Modify Editorial Description 
for relay operation

								7.14.2.7.2x		Obtaining upstream parameters (from distributed scheduling R-CPE)						New

						7.14.2.8		CPE transmits ranging/CDMA burst

								7.14.2.8.1		CDMA initial ranging and automatic adjustments (to MR-BS)						Modify Editorial Description 
for relay operation

								7.14.2.8.1x		CDMA initial ranging and automatic adjustments (to distributed scheduling R-CPE)						New

								7.14.2.8.1x		CDMA initial ranging and automatic adjustments (to centralized scheduling R-CPE)						New

								7.14.2.8.2		Ranging parameter adjustment						No change

						7.14.2.9		CPE transmits basic capabilities

								7.14.2.9.x		CPE transmit basic capabilities (MR-BS or centralized scheduling R-CPE)						Modify  Description 
for relay operation

								7.14.2.9.x		CPE transmit basic capabilities (distributed scheduling R-CPE)						New

						7.14.2.10		CPE authentication and key exchange								TBD

						7.14.2.11		Registration

								7.14.2.11.x		Registration (MR-BS or centralized scheduling R-CPE)						Modify  Description 
for relay operation

								7.14.2.11.x		Registration (distributed scheduling R-CPE)						New

						7.14.2.12		MR-BS transmits channel sets to CPE 								Modify  Description 
for relay operation

						7.14.2.13		Establish IP connectivity								No change

						7.14.2.14		Establish time of day								No change

						7.14.2.15		Transfer operational parameters								Modify  Description 
for relay operation

						7.14.2.16		Establish dynamic service flows								TBD

						7.14.2.17		Neighboring network discovery								TBD

		7.15		Ranging

				7.15.1		Downstream management

				7.15.2		Upstream management

		7.16		Channel descriptor management

		7.17		Multicast support

				7.17.1		Group management

				7.17.2		Multicast connections

				7.17.3		Multicast-enabled SCW configuration

		7.18		QoS

				7.18.1		Theory of operation

				7.18.2		Service flows

				7.18.3		Object model

				7.18.4		Service classes

				7.18.5		Authorization

				7.18.6		Types of service flows

				7.18.7		Service flow creation

				7.18.8		Dynamic service flow modification and deletion

				7.18.9		Service flow management

		7.19		Incumbent protection

				7.19.1		Measurements classfication

				7.19.2		Measurements management

				7.19.3		Incumbent detection

				7.19.4		Measurement report and notification

				7.19.5		Incumbent detection recovery

				7.19.6		DFS for incumbent protection

		7.20		Self-coeistence

				7.20.1		Coexistence beacon protocol (CBP)

				7.20.2		CBP-based inter-BS communication

				7.20.3		Mechanism for inter-BS self-coexistence

						7.20.3.1		Spectrum etiquette

						7.20.3.2		On-demand frame contention (ODFC)

		7.21		Quiet period and sensing

				7.21.1		Two-stage sensing mechanism and quiet period management

				7.21.2		Synchronization of overlapping quiet periods

				7.21.3		CPE report

		7.22		Channel management

				7.22.1		Initialization and channel sets updating

				7.22.2		Scheduling of channel switching time

		7.23		Synchronization of the IEEE 802.22 base stations

		7.24		Support Multi-hop connection

				7.24.1		Frame segmentation

				7.24.2		Frame relinquish

		7.25		Multi-channel utilization

		7.26		Multiple antenna support

		7.27		Functional handover

		7.28		Multi channel operation												N		M		[Req02]

		7.29		Multi channel sharing												N		M		[Req02]





MAC Technical Items (NICT)

				MAC Technical Items												New Item (N) 
or 
Revision Item from 22 (R)
or
Not (O)

cwpyo: cwpyo:
- New Item (N) or Revision Item from 22 (R) or Not (O): 

If the techical item is new for the 802.22b system, Input "N". 

If the technical item is revision from 22, Input "R". 
   If the revision is "major", Input "R1"
   If the revision is "minor", Input "R2"

If not, Input "O"
		Mandatory (M) 
or 
Optional (O)

cwpyo: cwpyo:
- Mandatory (M) or Not (O)

If the techical item is mandatory for 802.22b system, Input "M". 

If option, Input "O"		Requirements

cwpyo: cwpyo:
Input related to functional requirements (Req01 ~ Req12)		Contributors

cwpyo: cwpyo:
Input "Contributor" for the proposed technical items		Editors

cwpyo: cwpyo:
Input Editors who manage the technical items

		7.1		General

				7.1		802.22b Network configuration										N		M		Req03		Changwoo Pyo		Changwoo Pyo

						7.1.1		Base station (BS)								R		M		Req03		Changwoo Pyo		Changwoo Pyo

						7.1.2		High-capacity CPE (H-CPE)								R		M		Req03		Changwoo Pyo		Changwoo Pyo

						7.1.3		Low-capacity CPE (L-CPE)								N		M		Req03		Changwoo Pyo		Changwoo Pyo

		7.2		Addressing and connections

		7.3		General superframe structure												o

				7.3.1		General superframe structure for nomal mode										o

				7.3.2		General superframe structure for self-coexistence mode

		7.4		General frame structure

				7.4.1		General frame structure										R		M		Req06		Changwoo Pyo		Changwoo Pyo

				7.4.2		Frame structure for relay in superframe										N		M		Req06		Changwoo Pyo		Changwoo Pyo

				7.4.3		Frame allocation										N		M		Req06		Changwoo Pyo		Changwoo Pyo

				7.4.4		Frame segmentation										N		O		Req06		Changwoo Pyo		Changwoo Pyo

		7.5		Control headers

				7.5.1		Superframe control header

				7.5.2		Frame control header

		7.6		MAC PDU formats

				7.6.1 		MAC headers

						7.6.1.1		Generic MAC header

						7.6.1.2		MAC subheaders and special payloads

								7.6.1.2.1		Bandwidth request subheader

								7.6.1.2.2		Fragmentation/Packing subheader

								7.6.1.2.3		Grant management subheader

								7.6.1.2.4		ARQ feedback payload

						7.6.1.3		CBP MAC PDU format

								7.6.1.3.1		CBP information elements

										7.6.1.3.1.1		Backup and Candidate channel list IE

										7.6.1.3.1.2		Frame contention request IE

										7.6.1.3.1.3		Frame contention response IE

										7.6.1.3.1.4		Frame contention acknowledgement IE

										7.6.1.3.1.5		Frame contention release IE

										7.6.1.3.1.6		Device identification IE

										7.6.1.3.1.7		CBP protection Ies

												7.6.1.3.1.7.1		Signature IE

												7.6.1.3.1.7.2		Certificate request (CERT-REQ) IE

												7.6.1.3.1.7.3		Certificate response (CERT-RSP) IE

		7.7		Management messages												R

				7.7.1		Downstream channel descriptor (DCD)

						7.7.1.1		DCD channel information elements

						7.7.1.2		Downstream burst profile

				7.7.2 		Downstream Map (DS-MAP)

						7.7.2.1		DS-MAP IE

								7.7.2.1.1		DIUC allocations

								7.7.2.1.2		DS-MAP extended DIUC IE

										7.7.2.1.2.1		DS-MAP dummy extended IE

				7.7.3		Upstream channel description (UCD)

						7.7.3.1		UCD channel Ies

						7.7.3.2		Upstream burst profile

				7.7.4		Upstream Map (US-MAP)

						7.7.4.1		US-MAP IE

								7.7.4.1.1		UIUC allocations

								7.7.4.1.2		CDMA allocation IE

								7.7.4.1.3		US-MAP EIRP control IE

								7.7.4.1.4		US-MAP extended UIUC IE
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