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Proposed modifications to sub-clause 8.6.2.2 of the 802.22 Draft v3.0

8.6.2.2 Upstream Subcarrier allocation

In the upstream, the first two sub-channels, which are usually reserved for opportunistic or scheduled control signalling (i.e., Ranging/BW request/UCS notification bursts, see Error! Reference source not found.), use the pre-determined static subcarrier indices shown in Table 219 after the appropriate subcarrier offset has been applied as indicated below.  When these sub-channels are not used for control signaling, they can be used for data.  In such case, the pilot subcarriers are logically allocated as shown in Error! Reference source not found. and then mapped to the appropriate static subcarrier indices. The remaining static subcarriers are then sequentially assigned with data values from the constellation mapper.



All the subcarriers in the sub-channels not assigned to the CPE shall be assigned 0 amplitude and 0 phase at the CPE. For each sub-channel assigned to the CPE, 4 associated pilot values shall be assigned and 24 complex data from the constellation mapper shall be assigned following the pattern specified in Section 6.6. 
Among the 240 pilot values, every 4 pilot values are associated with a sub-channel. For example, pilot values at indices 0, …, 3 are associated with sub-channel 1, pilot values at indices 4, …, 7 are associated with sub-channel 2, and so on. However, if a sub-channel is used for CDMA opportunistic signaling, the pilot values normally associated with this sub-channel are not used.  
Within each sub-channel assigned to the CPE, the 4 pilot values shall be inserted following the pilot pattern described in Error! Reference source not found.. Then complex data values shall be sequentially allocated to the remaining 24 logical subcarriers.

While the logical subcarriers in the two first sub-channels are allocated to static physical subcarriers as indicated in Table 219, interleaving shall be performed on the subcarriers in the remaining 58 sub-channels. The interleaved sequence shall be allocated sequentially to the 1624 remaining physical subcarriers in the symbol. In other words, each sub-channel is mapped to a group of 28 static physical subcarriers following the interleaving scheme described below. 
The permutation rule L(k) used for interleaving shall be determined using the TLI algorithm described in Error! Reference source not found. with the parameters {K,p,q,j}={1624,4,2,3} (as specified in Table 3). Index L(k) in the interleaver input sequence shall correspond to index k in the interleaver output sequence. Table 1 shows the relationship between the interleaver input sequence and the interleaver output sequence for sub-channels 3 and 4 with the pilot allocation shown for the first symbol of the upstream sub-frame. In the table, Pi represents the i’th pilot value, Dj,k represents the k’th data value in the group of 24 data values (obtained from the constellation mapper) allocated to sub-channel j.

Table 1 – Example of interleaving patterns in the upstream for the first symbol of the interleaved subchannels 3 and 4

	Sub-channel 3
	Sub-channel 4

	Input index
	Value
	Output index
	Input index
	Value
	Output index

	0
	P0
	341
	28
	P4
	1377

	1
	D3,0
	494
	29
	D4,0
	1530

	2
	D3,1
	647
	30
	D4,1
	59

	3
	D3,2
	800
	31
	D4,2
	212

	4
	D3,3
	953
	32
	D4,3
	365

	5
	D3,4
	1106
	33
	D4,4
	518

	6
	D3,5
	1259
	34
	D4,5
	671

	7
	P1
	1412
	35
	P5
	824

	8
	D3,6
	1565
	36
	D4,6
	977

	9
	D3,7
	94
	37
	D4,7
	1130

	10
	D3,8
	247
	38
	D4,8
	1283

	11
	D3,9
	400
	39
	D4,9
	1436

	12
	D3,10
	553
	40
	D4,10
	1589

	13
	D3,11
	706
	41
	D4,11
	118

	14
	P2
	859
	42
	P6
	271

	15
	D3,12
	1012
	43
	D4,12
	424

	16
	D3,13
	1165
	44
	D4,13
	577

	17
	D3,14
	1318
	45
	D4,14
	730

	18
	D3,15
	1471
	46
	D4,15
	883

	19
	D3,16
	1624
	47
	D4,16
	1036

	20
	D3,17
	153
	48
	D4,17
	1189

	21
	P3
	306
	49
	P7
	1342

	22
	D3,18
	459
	50
	D4,18
	1495

	23
	D3,19
	612
	51
	D4,19
	24

	24
	D3,20
	765
	52
	D4,20
	177

	25
	D3,21
	918
	53
	D4,21
	330

	26
	D3,22
	1071
	54
	D4,22
	483

	27
	D3,23
	1224
	55
	D4,23
	636


The subcarrier allocation in the upstream shall be performed using the following procedure:
1) All null subcarriers and the DC subcarrier are first allocated with 0 amplitude and 0 phase.  

2) The 56 subcarriers of the two first sub-channels, which are usually reserved for "Ranging/BW requests/UCS notification", are allocated using the subcarrier indices given in Table 2 below and applying the offsets (-19, -11, +11, +19) cycled every four successive frames starting with –19 at the beginning of each superframe, or applying the offset specified by the Permutation base UCD channel IE if specified for the current frame as indicated in Error! Reference source not found.. In the casewhere the US-MAP indicates that these two first sub-channels are assigned to the CPE for data transmission, the pilot subcarriers are logically allocated as shown in Error! Reference source not found. as a function of the symbol order in the upstream sub-frame and then mapped to the appropriate static subcarrier indices; the remaining static subcarriers are then sequentially assigned with data values from the constellation mapper and then mapped to the appropriate static subcarrier indices.
3) For each sub-channel allocated to the CPE among the remaining 58 sub-channels, the 4 associated pilot values are logically inserted following the pilot pattern described in Error! Reference source not found. as a function of the symbol order in the upstream sub-frame. Complex data values from the constellation mapper are then sequentially allocated to the remaining 24 logical subcarriers. Note that in the upstream, a CPE is assigned 7 or more symbols that can span one or more sub-channels, and data values are inserted into the same sub-channel on a symbol by symbol basis (over all assigned symbols) before the next sub-channel is used. If the US-MAP indicates that more than 2 sub-channels are assigned for “Ranging/BW request/UCS notification”, the logical subcarriers for these sub-channels shall be allocated accordingly.

4) All the subcarriers of the remaining sub-channels are allocated with 0 amplitude and 0 phase not allocated to the CPE.
5) The 1624 assigned logical subcarriers are interleaved using the TLI algorithm with parameters {K,p,q,j}={1624,4,2,3}.

6) The interleaved sequence is allocated sequentially to the remaining 1624 subcarriers.

Table 2 — Tone sets for Ranging/BW request/UCS Notification sub-channels (see Error! Reference source not found.)

	Reference Tone index #

	-814
	-508
	49
	519

	-813
	-503
	111
	536

	-811
	-502
	176
	560

	-807
	-465
	224
	594

	-799
	-456
	272
	644

	-778
	-414
	307
	693

	-747
	-377
	335
	713

	-712
	-334
	378
	748

	-692
	-305
	415
	779

	-643
	-271
	457
	800

	-593
	-223
	466
	808

	-559
	-175
	503
	812

	-535
	-110
	504
	814

	-518
	-48
	509
	815


Table 3 Interleaving parameters for the downstream subcarrier mapping allocation

	
	Interleaving depth 
	Interleaving parameters
	Interleaving spreading L(k)
(informative)

	DS
	K
	p
	q
	j
	Δk=1
	Δk=2
	Δk=4
	Δk=24
	Δk= 48

	
	1440
	32
	2
	3
	557
	286
	572
	522
	336

	US
	K
	p
	q
	j
	Δk=1
	Δk=2
	Δk=4
	Δk= 28
	Δk= 56

	
	1624
	4
	2
	3
	743
	138
	388
	532
	560

	SCH
	K
	p
	q
	j
	Δk=1
	Δk=2
	Δk=4
	Δk=6
	Δk= 8

	
	720
	12
	2
	1
	311
	98
	213
	294
	328

	CBP burst
	K
	p
	q
	j
	Δk=1
	Δk=2
	Δk=4
	Δk=6
	Δk= 8

	
	836
	22
	2
	2
	351
	134
	268
	402
	300
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Abstract


This contribution contains proposed modifications to sub-clause 8.6.2.2 of the Draft v3.0 on upstream subcarrier allocation as a result of comments #526 and #527 and further discussions in the PHY ad-hoc group.
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