April. 2013		doc.: IEEE 802.22-yy/xxxxr0
IEEE P802.22
Wireless RANs
	[802.22b Ranging]

	Date:  2013-04-18

	Author(s):

	Name
	Company
	Address
	Phone
	email

	Changwoo Pyo
	NICT
	3-4, Hikarino-oka, Yokosuka, 239-0847, Japan
	
	cwpyo@nict.go.jp

	Zhang Xin
	NICT
	20 Science Park Road, #01-09A/10 TeleTech Park, Singapore
	
	amy.xinzhang@ieee.org

	Chunyi Song
	NICT
	3-4 Hikarion-Oka, Yokosuka, Japan
	
	songe@ieee.org

	Keiichi Mizutani 
	NICT
	3-4 Hikarion-Oka, Yokosuka, Japan
	
	mizk@nict.go.jp

	Pin-Hsun Lin
	NICT
	3-4 Hikarion-Oka, Yokosuka, Japan
	
	pslin@nict.go.jp

	Gabriel Porto Villardi
	NICT
	3-4 Hikarion-Oka, Yokosuka, Japan
	
	gpvillardi@nict.go.jp

	Masayuki Oodo
	NICT
	3-4 Hikarion-Oka, Yokosuka, Japan
	
	moodo@nict.go.jp

	Ryuhei Funada
	NICT
	3-4 Hikarion-Oka, Yokosuka, Japan
	
	funada@nict.go.jp

	Hiroshi Harada
	NICT
	3-4 Hikarion-Oka, Yokosuka, Japan
	
	harada@ieee.org


 (
Abstract
This document is a revision of initialization and network association (7.14) for 802.22b systems and 
provies
 definitions related with the revision.
)
 (
Notice:
 This document has been prepared to assist IEEE 802.22. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.
Release:
 The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.22.
Patent Policy and Procedures:
 The contributor is familiar with the IEEE 802 Patent Policy and Procedures 
<
http://standards.ieee.org/guides/bylaws/sb-bylaws.pdf
>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair 
Apurva
 
Mody
 <
apurva.mody@ieee.org
> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.22 Working Group. 
If you have questions, contact the IEEE Patent Committee Administrator at <
patcom@ieee.org
>
.
)

Summary

	Downstream Management 
	
	

	
	between CPEs and MR-BS directly
	Fig1

	
	between CPEs and MR-BS from relaying through the centralized scheduling R-CPE
· Managing downstream bursts of L1 and L1+L3
· Select a better downsteam burst from L1 or L1+L3
	Fig 2 

	
	between CPEs and the distributed scheduling R-CPE directly 
	Fig. 3





Fig 1. Downstream management I



Fig 2. Downstream management II



Fig 3. Downstream management II



	Upstream Management (Ranging)
	
	

	
	between CPEs and MR-BS directly
	Fig1. ranging

	
	between CPEs and MR-BS from relaying through the centralized scheduling R-CPE
· Relay ranging I: managing links of L1 and L1+L3 and select a better link from L1 and L1+L3
· Relay ranging II: no uplink to MR-BS
	Fig 2 and Fig 3. relay ranging

	
	between CPEs and the distributed scheduling R-CPE directly 
	Fig. 4 local ranging





Fig 1. Ranging


Fig 2. Relay Ranging I



Fig 3. Relay Ranging II



Fig 4. Local Ranging 


 7.15	Ranging

To deal with the large propagation delays and varying RF signal quality between CPEs and the BS, the MAC incorporates a ranging procedure. Ranging is a collection of processes by which the CPE and BS maintain synchronization as well as quality of the RF communication link between them. Distinct processes are used for managing downstream and upstream.

To deal with the large propagation delays and varying RF signal quality between CPEs and the BS/MR-BS the MAC incorporates a ranging procedure. Ranging is a collection of processes by which the CPE and BS/MR-BS maintain synchronization as well as quality of the RF communication link between them. Distinct processes are used for managing downstream and upstream.

An IEEE 802.22b system provides a further ranging, which will be peformed between CPEs and the distributed scheduling R-CPE as well as between CPEs and the centralized scheduling R-CPE for relaying. 

The IEEE 802.22 b Rranging can be categorized as the following ranging operations is performed
between CPEs and MR-BS directly (ranging), or 
between CPEs and MR-BS from relaying through on the centralized scheduling R-CPE (relay ranging) orand 
between CPEs and the distributed scheduling R-CPE directly (local ranging). 

The first is ranging, the second is relay ranging and the last is local ranging.

7.15.1 Downstream management

To maintain efficient operation between the BS and CPEs, the downstream burst profile is determined by the BS according to the quality of the signal that is received by each CPE. To reduce the volume of　 upstream traffic, the CPE monitors the CINR and compares the average value against the allowed range of operation. As shown in Figure 50, threshold levels bound this region. These thresholds parameters are specified in the DCD message, and shall be used by CPEs to determine their optimal burst profile. If the received CINR falls outside of the allowed operating region as determined by the threshold parameters, the CPE requests a change to a new burst profile using one of the following two methods:

a)  If the CPE has been granted upstream bandwidth (a data grant allocation to the CPE’s Basic FID), the CPE shall send a RNG-REQ message in that allocation. The BS responds with a RNG-CMD message.
b)  If a grant is not available and the CPE requires a more robust burst profile on the downstream, the
CPE shall send a RNG-REQ message in an Initial Ranging interval.

In either of these methods, the message is sent using the CPE’s Basic FID. The coordination of message transmission and reception relative to actual change of modulation is different depending upon whether a CPE is transitioning to a more or less robust burst profile. Figure 51 shows the case where a CPE is transitioning to a more robust profile, while Figure 52 illustrates the transition to a less robust profile.
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7.15.1.a Downstream management (between MR-BS and CPE)
To maintain efficient operation between the BS/MR-BS and CPEs, the downstream burst profile is determined by the BS/MR-BS according to the quality of the signal that is received by each CPE. To reduce the volume of upstream traffic, the CPE monitors the CINR and compares the average value against the allowed range of operation. As shown in Figure 50, threshold levels bound this region. These thresholds parameters are specified in the DCD message, and shall be used by CPEs to determine their optimal burst profile. If the received CINR falls outside of the allowed operating region as determined by the threshold parameters, the CPE requests a change to a new burst profile using one of the following two methods:

a)  If the CPE has been granted upstream bandwidth (a data grant allocation to the CPE’s Basic FID), the CPE shall send a RNG-REQ message in that allocation. The BS/MR-BS responds with a RNG-CMD message.
b)  If a grant is not available and the CPE requires a more robust burst profile on the downstream, the CPE shall send a RNG-REQ message in an Initial Ranging interval.

In either of these methods, the message is sent using the CPE’s Basic FID. The coordination of message transmission and reception relative to actual change of modulation is different depending upon whether a CPE is transitioning to a more or less robust burst profile. Figure 51 shows the case where a CPE is transitioning to a more robust profile, while Figure 52 illustrates the transition to a less robust profile.


7.15.1.b Local downstream management (between distributed scheduling R-CPE and S-CPE)
To maintain efficient local cell operation between the distributed scheduling R-CPE and S-CPEs, the downstream burst profile in a distributed relay zone (DRZ) is determined by the distributed scheduling R-CPE according to the quality of the signal that is received by each S-CPE. To reduce the volume of local upstream traffic in a DRZ, the S-CPE monitors the CINR and compares the average value against the allowed range of operation. As shown in Figure 50x, threshold levels bound this region. These thresholds parameters are specified in the Local DCD message transmitted by the distribted scheduling R-CPE, and shall be used by S-CPEs to determine their optimal burst profile. If the received CINR falls outside of the allowed operating region as determined by the threshold parameters, the S-CPE requests a change to a new burst profile using one of the following two methods:

a)  If the S-CPE has been granted upstream bandwidth in a DRZ (a data grant allocation to the S-CPE’s Basic FID), the S-CPE shall send a RNG-REQ message in that allocation. The distributed scheduling R-CPE responds with a RNG-CMD message.
b)  If a grant is not available and the S-CPE requires a more robust burst profile on the local downstream, the S-CPE shall send a RNG-REQ message in an a Local DRZ Initial Ranging interval.

In either of these methods, the message is sent using the S-CPE’s Basic FID. The coordination of message transmission and reception relative to actual change of modulation is different depending upon whether an S-CPE is transitioning to a more or less robust burst profile. Figure 51x shows the case where an S-CPE is transitioning to a more robust profile, while Figure 52x illustrates the transition to a less robust profile.



Figure 51a— Change to a more robust profile in a local cell




Figure 52a— Change to a less robust profile in a local cell


7.15.1.c Relay downstream management (MR-BS and S-CPE via centralized scheduling R-CPE)




Downstream from the MR-BS to the S-CPE may transit to relay downstream from the MR-BS to the S-CPE by relaying on the centralized scheduling R-CPE when the relay downstream has a higher gain rather than the downstream, and vice versa.



Transit between downstream and relay downstream

The transit from downstream to relay downstream may be performed from the request of each S-CPE. Before an S-CPE transits downstream to relay downstream, the S-CPE shall confirm the relay downstream burst profile by the following a relay downstream test procedure (see Figure xx).
a) The S-CPE shall detect a centralized scheduling R-CPE for relay by a CRZ initial ranging procedure. 
b) If CRZ inital ranging is succefully finished, the S-CPE requests the MR-BS to start a relay downstream test by sending a Downstream Transit Test Request (DTT-REQ) (x.x.x.), which includes a selected centralized scheduling R-CPE’s SID.
c) The MR-BS sends a Downstream Transit Test Response (DTT-RSP) (x.x.x), which indicates the start frame of a bandwidth allocation for a relay downstream test, to the S-CPE.
d) During the allocated bandwidth, the MR-BS transmits test frames to the S-CPE by relaying on the centralized scheduling R-CPE.
e) The S-CPE calculates relay downstream burst profile, and report the calculation result (DST-RPT) (x.x.x), which includes a relay downstream bust profile, to the MR-BS.
f) Based on the relay downstream burst profile, the MR-BS decides to transit from downstream to relay downstream, and a Downstream Transmit Confirmation (RDT-CFM) is sent to the S-CPE. 

Before an S-CPE transit from relay downstream to downstream, on the other hand, the S-CPE shall confirm the downstream burst profile.
a) The S-CPE shall confirm downstream burst profile from monitoring signals such as frame preamble, FCH, DS-MAP transmitted by the MR-BS.
b) The S-CPE reports the downstream burst profile to the MR-BS by using DST-RPT.
g)  Based on the relay downstream burst profile, the MR-BS decides to transit from relay downstream to downstream, and a Downstream Transit Confirmation (DST-CFM) is sent to the S-CPE. 




Relay downstream test procedure



Figure xx— Relay downstream burst profile calculation


During relay downstream, the S-CPE requests a change to a relay downstream burst profile using one of the following methods. 

If the S-CPE has been granted upstream bandwidth in a CRZ (a data grant allocation to the S-CPE’s Basic FID), the S-CPE shall send a RNG-REQ message to the centralized scheduling R-CPE in the bandwidth. If a grant is not available, the S-CPE shall send a RNG-REQ message in a CRZ Initial Ranging interval to the centralized scheduling R-CPE. The centralized scheduling R-CPE has a following procedure.
- If the centralized scheduling R-CPE has been granted upstream bandwidth in an AZ, 
- the centralized scheduling R-CPE shall send the RNG-REQ message received from the S-CPE to the MR-BS if the centralized scheduling R-CPE has no change of downstream burst profile or, 
- the centralized scheduling R-CPE shall send a Container message including the RNG-REQ message received from the S-CPE and the RNG-REG message by oneself to the MR-BS if the centralized scheduling R-CPE requires to change downstream burst profile 
- If a grant is not available for the centralized scheduling R-CPE, 
- the centralized scheduling R-CPE shall send the RNG-REQ message received from the S-CPE in a CRZ Initial Ranging interval to the MR-BS if the centralized scheduling R-CPE has no change of downstream burst profile or, 
- the centralized scheduling R-CPE shall send a Container message including the RNG-REQ message received from the S-CPE and the RNG-REG message by oneself in an Initial Ranging interval to the MR-BS if the centralized scheduling R-CPE requires to change downstream burst profile. 
The MR-BS responds with a RNG-CMD message and broadcasts DCD with relay downstream burstprofile.


7.15.2 Upstream management

Upstream ranging management consists of two procedures: initial ranging and periodic ranging. Initial ranging (see 7.14) allows a CPE joining the network to acquire correct transmission parameters, such as time offset and Tx EIRP level, so that the CPE can communicate with the BS. The WRAN PHY specifies a ranging subchannel and a set of special pseudo-noise ranging codes. Subsets of codes shall be allocated in the UCD channel encoding for initial ranging, periodic ranging requests, and BRs so that the BS can determine the purpose of the received code by the subset to which the code belongs. CPEs that wish to perform one of the aforementioned operations shall select, with equal probability, one of the codes of the appropriate subset, modulate it onto the ranging subchannel, and subsequently transmit in the ranging slot selected with equal probability from the available ranging slots on the upstream subframe. A CPE shall select one Ranging Slot from all available ranging slots in the upstream frame using a uniform random process. Details on the modulation and ranging codes are specified in 9.9.2. Following initial ranging, periodic  ranging  allows  the CPE  to  adjust  transmission  parameters  so  that  it  can  maintain  upstream communications with the BS.

The following subclauses summarize the general algorithm for initial ranging and periodic ranging.

Upstream ranging management consists of two procedures: initial ranging and periodic ranging. Initial ranging (see 7.14) allows a CPE joining the network to acquire correct transmission parameters, such as time offset and Tx EIRP level, so that the CPE can communicate with the MR-BS or the distributed scheduling R-CPE. 

Initial Ranging is categorized as initial ranging between CPEs and MR-BS, relay initial ranging between CPEs and MR-BS from relaying on the centralized scheduling R-CPE, and local initial ranging between CPEs and the distributed scheduling R-CPE.

The WRAN PHY specifies a ranging subchannel and a set of special pseudo-noise ranging codes. Initial ranging is performed by using initial ranging codes at initial ranging subchannel in an AZ, relay initial ranging is performed by using CRZ inital ranging codes at relay initial ranging subchannel in a CRZ, and local initial ranging is performed by DRZ initial ranging codes at local initial ranging subchannel in a DRZ.

Subsets of codes shall be allocated in the UCD channel encoding for initial ranging, periodic ranging requests, and BRs so that the BS/MR-BS can determine the purpose of the received code by the subset to which the code belongs. CPEs that wish to perform one of the aforementioned operations shall select, with equal probability, one of the codes of the appropriate subset, modulate it onto the ranging subchannel, and subsequently transmit in the ranging slot selected with equal probability from the available ranging slots on the upstream subframe. A CPE shall select one Ranging Slot from all available ranging slots in the upstream frame using a uniform random process. Details on the modulation and ranging codes are specified in 9.9.2. Following initial ranging, periodic ranging allows the CPE to adjust  transmission  parameters so that it can maintain upstream communications with the MR-BS.

The following subclauses summarize the general algorithm for initial ranging and periodic ranging.

7.15.2.1 CDMA initial ranging and automatic adjustments

A CPE that wishes to perform initial ranging with CDMA code shall take the following steps:

a) The CPE, after acquiring downlink synchronization and uplink transmission parameters, shall select one Ranging Slot using the random backoff. The random backoff shall use a binary truncated exponent algorithm. After selecting the Ranging Slot, the CPE shall choose a Ranging Code (from the Initial Ranging domain) using a uniform random process. The selected Ranging Code is sent to the BS (as a CDMA code) in the selected Ranging Slot.
b) The BS cannot tell which CPE sent the CDMA ranging request; therefore, upon successfully receiving a CDMA ranging code, the BS broadcasts a ranging response message (RNG-CMD) that advertises the received ranging code as well as the ranging slot (OFDMA symbol number, etc.) where the CDMA ranging code has been identified. This information is used by the CPE that sent the CDMA ranging code to identify the ranging response message that corresponds to its ranging request. The ranging response message contains all the needed adjustments (e.g., time, EIRP, and possibly frequency corrections) and a status notification.
c) Upon receiving a ranging response message with the “Continue” status, the CPE shall continue the ranging process as done on the first entry (using random selection rather than random backoff) with ranging codes randomly chosen from the initial ranging domain sent on the ranging slots.
d) When the BS receives an initial-ranging CDMA code that requires no corrections, the BS shall provide BW allocation for the CPE using the CDMA_Allocation_IE to send an RNG-REQ message. Sending the RNG-CMD message with status “Success” is optional.
e) The initial ranging process is over after receiving RNG-CMD message, which includes a valid SID (following a RNG-REQ transmission on a CDMA Allocation IE). If this RNG-CMD message includes a “continue” indication, the ranging process should be continued using the ranging mechanism.
f) The timeout required for the CPE to wait for RNG-CMD, following or not following a CDMA Allocation IE, is defined by the timer T3.
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7.15.2.1.a CDMA initial ranging and automatic adjustments (MR-BS and CPE)


A CPE that wishes to perform initial ranging with CDMA code in an AZ shall take the following steps:

a) The CPE, after acquiring downlink synchronization and uplink transmission parameters from the MR-BS in an AZ, shall select one Ranging Slot using the random backoff. The random backoff shall use a binary truncated exponent algorithm. After selecting the Ranging Slot, the CPE shall choose a Ranging Code (from the Initial Ranging domain) using a uniform random process. The selected Ranging Code is sent to the BS/MR-BS (as a CDMA code) in the selected Ranging Slot.
b) The BS/MR-BS cannot tell which CPE sent the CDMA ranging request; therefore, upon successfully receiving a CDMA ranging code, the BS/MR-BS broadcasts a ranging response message (RNG-CMD) that advertises the received ranging code as well as the ranging slot (OFDMA symbol number, etc.) where the CDMA ranging code has been identified. This information is used by the CPE that sent the CDMA ranging code to identify the ranging response message that corresponds to its ranging request. The ranging response message contains all the needed adjustments (e.g., time, EIRP, and possibly frequency corrections) and a status notification.
c) Upon receiving a RNG-CMD message with the “Continue” status, the CPE shall continue the ranging process as done on the first entry (using random selection rather than random backoff) with ranging codes randomly chosen from the initial ranging domain sent on the ranging slots.
d) When the BS/MR-BS receives an initial-ranging CDMA code that requires no corrections, the BS/MR-BS shall provide BW allocation for the CPE using the CDMA_Allocation_IE to send an RNG-REQ message. Sending the RNG-CMD message with status “Success” is optional.
e) The initial ranging process is over after receiving RNG-CMD message, which includes a valid SID (following a RNG-REQ transmission on a CDMA Allocation IE). If this RNG-CMD message includes a “continue” indication, the ranging process should be continued using the ranging mechanism.
f) The timeout required for the CPE to wait for RNG-CMD, following or not following a CDMA Allocation IE, is defined by the timer T3.

7.15.2.1.b CDMA local initial ranging and automatic adjustments (distributed scheduling R-CPE and S-CPE)

A CPE is acquiring local downlink synchronization and local uplink transmission parameters from distributed scheduling R-CPE only.







A CPE that wishes to perform local initial ranging with CDMA code in a DRZ shall take the following steps:

a) The CPE, after acquiring downlink synchronization and uplink transmission parameters from the distributed scheduling R-CPE, shall select one Ranging Slot in a DRZ (DRZ Ranging Slot) using the random backoff. The random backoff shall use a binary truncated exponent algorithm. After selecting the DRZ Ranging Slot, the CPE shall choose a DRZ Ranging Code (from the DRZ Initial Ranging domain) using a uniform random process. The selected DRZ Ranging Code is sent to the distributed scheduling R-CPE (as a CDMA code) in the selected DRZ Ranging Slot.
b) The distributed scheduling R-CPE cannot tell which CPE sent the CDMA ranging request; therefore, upon successfully receiving a DRZ ranging code, the distributed scheduling R-CPE broadcasts a RNG-CMD message that advertises the received DRZ ranging code as well as the DRZ ranging slot (OFDMA symbol number, etc.) where the DRZ ranging code has been identified. This information is used by the CPE that sent the DRZ ranging code to identify the RNG-CMD message that corresponds to its ranging request. The RNG-CMD message contains all the needed adjustments (e.g., time, EIRP, and possibly frequency corrections) and a status notification.
c) Upon receiving a RNG-CMD message with the “Continue” status, the CPE shall continue the ranging process as done on the first entry (using random selection rather than random backoff) with ranging codes randomly chosen from the DRZ initial ranging domain sent on the DRZ Ranging Slots.
d) When the distributed scheduling R-CPE receives an initial-ranging CDMA code that requires no corrections, the distributed scheduling R-CPE shall provide BW allocation in a DRZ for the CPE using the CDMA_Allocation_IE to send an RNG-REQ message. Sending the RNG-CMD message with status “Success” is optional.
e) The DRZ initial ranging process is over after receiving RNG-CMD message, which includes a valid SID (following a RNG-REQ transmission on a CDMA Allocation IE). The distributed scheduling R-CPE shall choose one SID into a Local SID Group for the CPE’s SID. If this RNG-CMD message includes a “continue” indication, the ranging process should be continued using the ranging mechanism.
f) The timeout required for the CPE to wait for RNG-CMD, following or not following a CDMA Allocation IE, is defined by the timer T3.


7.15.2.1.c CDMA relay initial ranging and automatic adjustments (centralized scheduling R-CPE and S-CPE)




A CPE enabling to acquire downlink synchronization and uplink transmission parameters from the MR-BS in an AZ shall perform initial ranging with CDMA code to the MR-BS. While, the initial ranging request from the CPE may not arrive to the MR-BS due to the uplink transmission power constraint of the CPE. In this case, a certain centralized scheduling R-CPE may perform relay initial ranging for the CPE.



 
a) The CPE, after acquiring downlink synchronization and uplink transmission parameters from the BS/MR-BS, may select one Ranging Slot in a CRZ (CRZ Ranging Slot) using the random backoff. The random backoff shall use a binary truncated exponent algorithm. After selecting the CRZ Ranging Slot, the CPE shall choose a CRZ Ranging Code (from the CRZ initial Ranging domain) for the CRZ Ranging Slot using a uniform random process. The selected CRZ Ranging Code is sent to the centralized scheduling R-CPE in the selected CRZ Ranging Slot. In this stage, the CPE is not aware whether the centralized scheduling R-CPE exists within the transmission range of the CPE.
b) The centralized scheduling R-CPE may receive as many CRZ Ranging Codes in the CRZ Ranging Slot. The centralized scheduling R-CPE The centralized scheduling R-CPE cannot tell which CPE sent the ranging request; therefore, upon successfully receiving a CRZ ranging code during the CRZ Ranging Slot, the centralized scheduling R-CPE broadcasts a RNG-CMD message  that advertises the received CRZ ranging code as well as the received CRZ ranging slot (OFDMA symbol number, etc.) where the CRZ ranging code has been identified. This information is used by the CPE that sent the CRZ ranging code to identify the RNG-CMD message that corresponds to its ranging request. The RNG-CMD message contains all the needed adjustments (e.g., time, EIRP, and possibly frequency corrections) and a status notification. For the transmission of RNG-CMD to the CPE, a centralized scheduling R-CPE shall request bandwidth to a BS/MR-BS by using an Extended Bandwidth Request Subheader (7.6.1.2.1a).
c) When the CPE may receive several RNG-CMD messages sent from the centralized scheduling R-CPEs, the CPE will choose one RNG-CMD into the received RNG-CMDs for the further ranging. 
d) Upon receiving a RNG-CMD message with the “Continue” status from the selected centralized scheduling R-CPE, the CPE shall continue the ranging process as done on the first entry with CRZ ranging codes on the CRZ ranging slot to the centralized scheduling R-CPE.
e) When the centralized scheduling R-CPE receives a CRZ ranging code that no corrections, the centralized scheduling R-CPE sends a RNG-CMD with the “Success” to the CPE. In this stage, a valid SID is not assigned for the CPE. Thus, the CPE sends RNG-REQ to the centralized scheduling R-CPE in a CRZ ranging slot.
f) The centralized scheduling R-CPE shall sends a Container message including the received RNG-REQ message from the CPE to the BS/MR-BS. 
g) Upon receiving the Container message, the MR-BS shall return a Container ACK message with a confirmation code for the received messages to the centralized scheduling R-CPE. If the confirmation code for a RNG-REQ message is not “success”, the centralized scheduling R-CPE shall retransmit the RNG-REQ message to the BS/MR-BS.
h) When successfully receiving the RNG-REQ, the BS/MR-BS shall provide a valid SID for the CPE by sending RNG-CMD message. If this RNG-CMD message includes a “continue” indication, the ranging process should be continued using the ranging mechanism.
i) The timeout required for the CPE to wait for RNG-CMD is defined by the timer T3.


7.15.2.2  CDMA Periodic ranging and automatic adjustments

The following summarizes the general algorithm for CDMA periodic ranging:


a)	The CPE shall choose randomly a Ranging Slot (with random selection with equal probability from available Ranging Slots in a single frame) at the time to perform the ranging, and then it chooses randomly a Periodic Ranging Code and sends it to the BS (as a CDMA code).

b)   If the CPE does not receive a response, the CPE may send a new CDMA code at the next appropriate ranging transmission opportunity at one step higher EIRP level.

c)	The BS cannot tell which CPE sent the CDMA ranging request; therefore, upon successfully receiving a CDMA periodic ranging code, the BS broadcasts a ranging response message that advertises the received periodic ranging code as well as the ranging slot (OFDMA symbol number, etc.) where the CDMA periodic ranging code has been identified. This information is used by the CPE that sent the CDMA periodic ranging code to identify the ranging response message that corresponds to its ranging request. The ranging response message contains all the needed adjustments (e.g., time, EIRP, and possibly frequency corrections) and a status notification.

d)   Upon receiving a Ranging Response message with the “Continue” status, the CPE shall continue the ranging process with further periodic ranging codes randomly chosen. Upon receiving an RNG-CMD message with success status, the CPE shall restart timer T4 with the appropriate value depending whether the CPE is fixed or portable (see Table 273).

e)	The BS may send an unsolicited RNG-CMD as a response to a CDMA-based bandwidth-request or any other data transmission from the CPE.

f)	Upon timeout of the CPE internal T4 timer, the CPE shall perform Periodic Ranging according to the procedure above.

g)   When the CPE receives an unsolicited RNG-CMD message, it shall reset the periodic ranging timer and adjust the parameters (timing, EIRP, etc.) as notified in the RNG-CMD message.


7.15.2.2.a CDMA periodic ranging and automatic adjustments (MR-BS and CPE)

The following summarizes the general algorithm for CDMA periodic ranging between the BS/MR-BS and the CPE:

a)	The CPE shall choose randomly a Ranging Slot (with random selection with equal probability from available Ranging Slots in a single frame) at the time in an AZ to perform the ranging, and then it chooses randomly a Periodic Ranging Code and sends it to the BS/MR-BS (as a CDMA code).

b)	If the CPE does not receive a response, the CPE may send a new CDMA code at the next appropriate ranging transmission opportunity at one step higher EIRP level.

c)	The BS/MR-BS cannot tell which CPE sent the CDMA ranging request; therefore, upon successfully receiving a CDMA periodic ranging code, the BS broadcasts a ranging response (RNG-CMD) message that advertises the received periodic ranging code as well as the ranging slot (OFDMA symbol number, etc.) where the CDMA periodic ranging code has been identified. This information is used by the CPE that sent the CDMA periodic ranging code to identify the ranging response message that corresponds to its ranging request. The ranging response message contains all the needed adjustments (e.g., time, EIRP, and possibly frequency corrections) and a status notification.

d)	Upon receiving a Ranging ResponseRNG-CMD message with the “Continue” status, the CPE shall continue the ranging process with further periodic ranging codes randomly chosen. Upon receiving an RNG-CMD message with success status, the CPE shall restart timer T4 with the appropriate value depending whether the CPE is fixed or portable (see Table 273).

e)	The BS/MR-BS may send an unsolicited RNG-CMD as a response to a CDMA-based bandwidth-request or any other data transmission from the CPE.

f)	Upon timeout of the CPE internal T4 timer, the CPE shall perform Periodic Ranging according to the procedure above.

g) When the CPE receives an unsolicited RNG-CMD message, it shall reset the periodic ranging timer and adjust the parameters (timing, EIRP, etc.) as notified in the RNG-CMD message.


7.15.2.2.b CDMA periodic ranging and automatic adjustments (distributed scheduling R-CPE and CPE)

The following summarizes the general algorithm for CDMA periodic ranging between the distributed scheduling R-CPE and the CPE in a local cell:

a)	The CPE shall choose randomly a Ranging Slot (with random selection with equal probability from available Ranging Slots in a single frame) at the time in a DRZ to perform the ranging, and then it chooses randomly a DRZ Periodic Ranging Code and sends it to the BSdistributed scheduling R-CPE (as a CDMA code).

b)	If the CPE does not receive a response, the CPE may send a new CDMA code at the next appropriate ranging transmission opportunity at one step higher EIRP level.

c)	The BSdistributed scheduling R-CPE cannot tell which CPE sent the CDMA ranging request; therefore, upon successfully receiving a CDMA periodic ranging code, the BS distributed scheduling R-CPE broadcasts a ranging response (RNG-CMD) message that advertises the received DRZ periodic ranging code as well as the DRZ ranging slot (OFDMA symbol number, etc.) where the CDMA periodic ranging code has been identified. This information is used by the CPE that sent the CDMA periodic ranging code to identify the ranging response message that corresponds to its ranging request. The ranging response message contains all the needed adjustments (e.g., time, EIRP, and possibly frequency corrections) and a status notification.

d)	Upon receiving a Ranging ResponseRNG-CMD message with the “Continue” status, the CPE shall continue the ranging process with further periodic ranging codes randomly chosen. Upon receiving an RNG-CMD message with success status, the CPE shall restart timer T4 with the appropriate value depending whether the CPE is fixed or portable (see Table 273).

e)	The BSdistributed scheduling R-CPE may send an unsolicited RNG-CMD as a response to a CDMA-based bandwidth-request or any other data transmission from the CPE.

f)	Upon timeout of the CPE internal T4 timer, the CPE shall perform Periodic Ranging according to the procedure above.

g)	When the CPE receives an unsolicited RNG-CMD message, it shall reset the periodic ranging timer and adjust the parameters (timing, EIRP, etc.) as notified in the RNG-CMD message.


7.15.2.2.b CDMA periodic ranging and automatic adjustments (distributed scheduling R-CPE and CPE)

The following summarizes the general algorithm for CDMA periodic ranging between the centralized scheduling R-CPE and the CPE:

a)	The CPE shall choose randomly a Ranging Slot (with random selection with equal probability from available Ranging Slots in a single frame) at the time in a CRZ to perform the ranging, and then it chooses randomly a CRZ Periodic Ranging Code and sends it to the BScentralized scheduling R-CPE (as a CDMA code).

b)	If the CPE does not receive a response, the CPE may send a new CDMA code at the next appropriate ranging transmission opportunity at one step higher EIRP level.

c) c)	The BScentralized scheduling R-CPE cannot tell which CPE sent the CDMA ranging request; therefore, upon successfully receiving a CDMA periodic ranging code, the BS centralized scheduling R-CPE broadcasts a ranging response (RNG-CMD) message that advertises the received CRZ periodic ranging code as well as the CRZ ranging slot (OFDMA symbol number, etc.) where the CDMA periodic ranging code has been identified. This information is used by the CPE that sent the CDMA periodic ranging code to identify the ranging response message that corresponds to its ranging request. The ranging response message contains all the needed adjustments (e.g., time, EIRP, and possibly frequency corrections) and a status notification. For the transmission of RNG-CMD to the CPE, a centralized scheduling R-CPE shall request bandwidth to a BS/MR-BS by using an Extended Bandwidth Request Subheader (7.6.1.2.1a)

d)	Upon receiving a Ranging ResponseRNG-CMD message with the “Continue” status, the CPE shall continue the ranging process with further periodic ranging codes randomly chosen. Upon receiving an RNG-CMD message with success status, the CPE shall restart timer T4 with the appropriate value depending whether the CPE is fixed or portable (see Table 273).

e)	The BScentralized scheduling R-CPE may send an unsolicited RNG-CMD as a response to a CDMA-based bandwidth-request or any other data transmission from the CPE.

f)	Upon timeout of the CPE internal T4 timer, the CPE shall perform Periodic Ranging according to the procedure above.

g)	When the CPE receives an unsolicited RNG-CMD message, it shall reset the periodic ranging timer and adjust the parameters (timing, EIRP, etc.) as notified in the RNG-CMD message.



7.7.27    Downstream Transit Test Message

7.7.27.1 Downstream Transmit Test (DTT) Request 


Table xx — DTT-REQ message format

	Syntax
	Size
	Notes

	RDT-REQ_Message_Format() {
	
	

	Management Message Type = xx
	8 bits
	

	Information elements (Ies)
	Variable
	Table 42

	}
	
	




Table xx — DTT-REQ information elements

	Name
	Element ID (1 byte)
	Length
	Description

	Station ID
	1
	13 bits
	Selected a centralized scheduling R-CPE to test a relay burst profile

	
	
	
	




7.7.27.2 Downstream Transmit Test (DTT) Response

Table xx — DTT-RSP message format

	Syntax
	Size
	Notes

	RDT-REQ_Message_Format() {
	
	

	Management Message Type = xx
	8 bits
	

	Information elements (IEs)
	Variable
	Table 42

	}
	
	




Table xx — DTT-RSP information elements

	Name
	Element ID (1 byte)
	Length
	Description

	Action Frame Number Offset
	1
	4 bits
	Interger value greater than zero that indicates the starting frame number for a relay burst profile test

	Status
	
	
	0: not allowed
1: success




7.7.27.3   Downstream Transit (DST) Report Message


Table xx — DST-RPT message format

	Syntax
	Size
	Notes

	RDT-REQ_Message_Format() {
	
	

	Management Message Type = xx
	8 bits
	

	Information elements (IEs)
	Variable
	Table 42

	}
	
	




Table xx — DST-RPT information elements

	Name
	Element ID (1 byte)
	Length
	Description

	Downstream burst profile
	1
	6 bits
	Burst profile that can be received by the CPE

	
	
	
	




7.7.27.3   Downstream Transit (DST) Confirmation Message

Table xx — DST-CFM message format

	Syntax
	Size
	Notes

	RDT-REQ_Message_Format() {
	
	

	Management Message Type = xx
	8 bits
	

	Information elements (IEs)
	Variable
	Table 42

	}
	
	




Table xx — DST-CFM information elements

	Name
	Element ID (1 byte)
	Length
	Description

	Confirmation Code
	1
	6 bits
	0: Not allowed to transit
1: Need to re-test
1: allowed

	Action Frame Number Offset
	1
	4 bits
	Interger value greater than zero that indicates the starting frame number for a relay burst profile test
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