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I. Related comments

Regarding the Eq. (186) of sub-clause 8.9.4.2, we need to clarify the definition of 
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 from the discussions in PHY ad-hoc group. 
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 can be determined by the RNG-RSP MAC message for the last data burst. In case that the last burst is used for control signal, 
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 is same as the EIRP density of the last data burst. It means that 
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 is always specified by the RNG-RSP MAC message for the last data burst regardless of the type of the last burst. Moreover, 
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 of 
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 is confused with the number of subcarriers newly transmitted, 
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. Thus 
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 will be replaced by 
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 over the whole 802.22 draft. The definition of 
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 is newly added in Eq. (186) of sub-clause 8.9.4.2.
II. Proposed modifications of the 802.22 Draft v3.3

1 Abbreviations and Acronyms

	AAA
	Authentication, Authorization and Accounting

	AES
	Advanced Encryption Standard

	AK
	Authorization Key

	ARQ
	Automatic Repeat Request

	BCC
	Binary Convolutional Coding

	BE
	Best Effort

	BS
	Base Station

	BSN
	Block Sequence Number

	BTC
	Block Turbo Code

	C-SAP
	Control Service Access Point

	CA
	Certificate Authority

	CBP
	Coexistence Beacon Protocol

	CC
	Confirmation Code

	CCM
	CTR mode with CBC-MAC

	CDMA
	Code Division Multiple Access

	CID
	Connection Identifier

	CINR
	Carrier to Interference and Noise Ratio

	CN
	Channel Number 

	CNR
	Carrier-to-Noise Ratio

	CoS
	Class of Service

	CP
	Cyclic Prefix


.

.

.

Table 42 — Information elements

	Name
	Element ID

(1 byte)
	Length

(bytes)
	Description

	Ranging data ratio
	151
	1
	Reduction factor, in units of 0.5 dB, between the EIRP per subcarrier used for this burst and the EIRP per subcarrier that should be used for CDMA Ranging.

	Normalized CNR override
	152
	7
	This is a list of numbers, where each number is encoded by one nibble, and interpreted as a signed integer. The number encoded by each nibble represents the difference in 0.5 dB from the normalized CNR indicated in Table 242. The last nibble shall be set to 0000. This proposes a vector for all the modulation and FEC levels whereas a UIUC only refers to one modulation and FEC level.  Only one byte should be used to give only one difference value.


1.1.1.1 Transmit Power Control mechanism

A power control algorithm shall be supported for the US channel with both an initialization procedure through initial ranging and a periodic adjustment procedure to be carried out without loss of data. The BS shall be capable of providing accurate power measurements of the received burst signal. This value shall then be compared against a reference level, and the resulting EIRP level per subcarrier to be used by the CPE shall be fed back to the CPE through the RNG-RSP MAC message (see 6.10.6). The power control algorithm shall support EIRP adjustment as required (due to propagation loss and power fluctuations) at rates of up to 6 dB/s. The CPE shall adjust its transmit EIRP in response to a TPC command in the next scheduled upstream burst following receipt of the command. The power control algorithm at the BS shall take into account the various SNR requirements resulting from the different burst profiles while preventing violation of the emission masks (see 8.13) and maximum EIRP levels (see Annex A).

A transmitting CPE shall maintain the same transmitted EIRP density (EIRP per OFDMA subcarrier) regardless of the number of sub-channels assigned, unless the maximum allowable total EIRP level (EIRP per subcarrier multiplied by the number of subcarriers used at any particular time) is reached. In other words, when the number of active sub-channels allocated to a user is reduced, the total transmitted EIRP shall be reduced proportionally by the CPE, without additional power control messages (i.e., the gain of the RF transmission path is kept constant). When the number of sub-channels is increased, the total transmitted EIRP shall also be increased proportionally. However, the transmitted EIRP level shall not exceed the maximum allowable EIRP level in an entire TV channel as dictated by regulatory requirements (see Annex A). The CPE shall interpret power control messages as the required transmitted EIRP density (EIRP per OFDMA subcarrier) as described above.

To maintain at the BS a received power density (received signal strength level (RSSL) per subcarrier) consistent with the modulation and FEC rate used by each CPE, the BS may change the EIRP density transmitted by the CPE, through the RNG-RSP message (see 6.10.6), as well as the CPE-assigned modulation and FEC rate. There are, however, situations where the CPE should automatically update its transmitted EIRP density without being explicitly instructed by the BS. This happens when the CPE transmits in the region marked by UIUC = 2 to 7 (see Table 45).  In all these situations, the CPE shall use a temporary transmitted EIRP density value set according to Equation (186) (in dBm).
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(186)

where
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 is the maximum allowable transmitted EIRP on the current operating TV channel
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 is the temporary transmitted EIRP density (per subcarrier)
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 is the number of subcarriers transmitted
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 is the temporary total transmitted EIRP
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 is the normalized CNR of new modulation/FEC rate instructed by the UIUC 
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 is the normalized CNR of the last used modulation/FEC rate
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 is the EIRP density (per subcarrier) indicated by the BS through the RNG-RSP MAC message
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 is the 
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 specified by the RNG-RSP MAC message for the last used modulation/FEC rate
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 is the temporary transmitted EIRP density (per subcarrier)
Note that the “normalized CNR” corresponds to the subcarrier power over the noise power present in the subcarrier nominal bandwidth which corresponds numerically to the subcarrier spacing as indicated in Table 212, expressed in dB. In other words, the “normalized CNR” corresponds to the subcarrier power density over the noise power density expressed in dB.
In all other situations, the CPE shall use the EIRP density value set according to Equation (187) (in dBm).
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This resulting value 
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 is updated based on the value 
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 transmitted regularly to the CPE by the BS through the RNG-RSP MAC message (see 6.10.6) to keep the TPC of the RF link up-to-date. The CPE shall be calibrated by the manufacturer so that the actual EIRP density per subcarrier transmitted by the CPE corresponds to the level indicated by the 
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 variable resulting from the RNG-RSP message (within 0.5 dB).  The default normalized CNR values per modulation for the binary convolutional code (BCC), except for the CDMA code, are given in Table 242. These values may be overridden by the BS by using a dedicated UCD message (see Table 42). The second column is the default value and third column is informative and indicative of the modulation performance in a multipath channel.

Table 43 — Normalized CNR per modulation for BER= 2*10-4
	Modulation - FEC rate
	Normalized CNR
AWGN

(default)
	Normalized CNR Multipath Channel
 (informative)

	CDMA code
	1.2
	5

	QPSK, rate: ½
	4.3
	8.1

	QPSK, rate: 2/3
	6.1
	11.6

	QPSK, rate: ¾
	7.1
	14.0

	QPSK, rate: 5/6
	8.1
	17.8

	16-QAM, rate: 1/2
	10.2
	14.8

	16-QAM, rate: 2/3
	12.4
	20.3

	16-QAM, rate: 3/4
	13.5
	24.6

	16-QAM, rate: 5/6
	14.8
	28.6

	64-QAM, rate: 1/2
	15.6
	20.5

	64-QAM, rate: 2/3
	18.3
	26.2

	64-QAM, rate: 3/4
	19.7
	31.8

	64-QAM, rate: 5/6
	20.9
	40.4


The CPE shall report, at registration, the maximum EIRP that it can achieve in the case of the transmission of a full multiplex (60 sub-channels) while still meeting the required RF mask (see 8.13) and other performance limits set by the manufacturer.  The maximum EIRP achievable at the CPE (see 6.10.11.3.2.1) may be reported in the CBC-REQ MAC message (see 6.10.11.1).  This parameter may be used by the BS to determine the maximum EIRP density per subcarrier achievable as a function of the number of used subchannels allocated to the CPE for its upstream burst, noting that the PAPR tends to increase with the number of transmitted subcarriers in the burst. This parameter may also be used by the BS for optimal assignment of coding schemes and modulations and also for optimal allocation of subchannels. These algorithms are vendor-specific. 

The maximum EIRP parameter is quantized in 0.5 dB steps ranging from –64 dBm (encoded 0x00) to 63.5 dBm (encoded 0xFF). Values outside this range shall be assigned the closest extreme.

For the periodic ranging, once a CPE sends a periodic ranging code and fails to receive a RNG-RSP (6.10.6), the CPE may adjust its EIRP for the transmission of subsequent periodic ranging codes up to EIRPIR_MAX (6.17.2.6.3.1).
1.1.1.1.1.1.1.1 wranIfBsOfdmaUsNormalizedCnrOverride

This is a list of numbers, encoded by a nibble and interpreted by a signed integer. The the nibbles are defined in section 8.10.3.2. The number encoded by each nibble represents the difference in normalized CNR relative to the previous one.

1.1.1.1.1.1.1.2 wranIfBsOfdmaUsNormalizedCnrValue

A signed integer that corresponds to the normalized CNR value in the previous line.

1.1.1.1.1.1.1.3 wranIfBsOfdmaUsNormalizedChSounding

Signed integer for the required CNR for Channel Sounding.
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Abstract


To clarify the definition of � EMBED Equation.DSMT4  ���, � EMBED Equation.DSMT4  ���, and  � EMBED Equation.DSMT4  ��� in Eq. (186) of sub-clause 8.9.4.2, I propose the modifications of the corresponding sub-clauses as follows.








� The multipath channel used for the calculations is defined on 6 paths as follows: excess delay: -3, 0, 2, 4, 7 and 11 μsec; relative amplitude: -6, 0, -7, -22, -16 and -20 dB; the phase for each path is random.  The delay, amplitude and phase are assumed to be constant over the period of one symbol.
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