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Hierarchical structure of the DL 4TX base codebook
David Mazzarese et Al.
Samsung Electronics
1. Introduction
This contribution proposes amendment text for MIMO, to be included in the IEEE 802.16m Amendment Working Document, subclause 15.3.7. Comment 286 in 80216m-09_0023 proposes to delete the text that describes the hierarchical structure of the DL 4Tx base codebook. Comment 295 in 80216m-09_0023 clarifies the hierarchical structure, and proposes to keep this description with a correction to the statement on the properties related to chordal distance. 
2. Hierarchical structure of the DL 4Tx base codebook
The statement on line 2 page 84 "much larger than" is misleading. The hierarchical structure described in Figure 433 and Table 678 ensures a relationship "equal to or larger than".
Table 1 shows the chordal distance relationship between codewords of index 17 to 64 with other codewords in the base codebook. We show the first 6 closest codewords for each PMI with index 17 to 64. The right-most 6 columns of Table 1 show the chordal distances. This Table confirms that the statement on line 2 page 84 should be corrected to:
“Each codeword cluster has four codewords, of which one codeword is from Layer 1 and the three other codewords are from Layer 2. For any given Layer 2 codeword, its chordal distance to all other Layer 1 codewords of different clusters is always much equal to or larger than that distance to the Layer 1 codeword of its same cluster.”
Table 1 – Chordal relationship of rank-1 codewords of the DL 4Tx base codebook

	Layer 2 PMI
	PMIs with closest chordal distance to the Layer 2 PMI
	Chordal distances

	
	#1
	#2
	#3
	#4
	#5
	#6
	#1
	#2
	#3
	#4
	#5
	#6

	16
	30
	62
	32
	14
	 0
	46
	0.3633
	0.3801
	0.3963
	0.4230
	0.4230
	0.4285

	17
	49
	33
	 1
	29
	63
	26
	0.4830
	0.4830
	0.4987
	0.6063
	0.6295
	0.7090

	18
	34
	50
	 2
	61
	36
	13
	0.4830
	0.4914
	0.4987
	0.5386
	0.5396
	0.5969

	19
	35
	51
	 3
	62
	14
	16
	0.4887
	0.4930
	0.4975
	0.5316
	0.5991
	0.6011

	20
	29
	61
	13
	 4
	45
	36
	0.3633
	0.3744
	0.4230
	0.4230
	0.4356
	0.4921

	21
	31
	63
	37
	15
	 5
	47
	0.3633
	0.3750
	0.3963
	0.4230
	0.4230
	0.4285

	22
	38
	28
	60
	12
	 6
	44
	0.3583
	0.3633
	0.3744
	0.4230
	0.4230
	0.4356

	23
	60
	55
	39
	 7
	12
	24
	0.3792
	0.4910
	0.4910
	0.4989
	0.5542
	0.5619

	24
	40
	56
	 8
	50
	23
	34
	0.4830
	0.4830
	0.4988
	0.5600
	0.5619
	0.6029

	25
	41
	57
	 9
	51
	35
	62
	0.4829
	0.4830
	0.4988
	0.5621
	0.6029
	0.6566

	26
	58
	42
	10
	62
	63
	14
	0.4906
	0.4911
	0.4989
	0.6573
	0.6614
	0.6743

	27
	59
	43
	11
	60
	23
	63
	0.4826
	0.4830
	0.4988
	0.6612
	0.6644
	0.6652

	28
	22
	60
	44
	12
	 6
	38
	0.3633
	0.4830
	0.4900
	0.4988
	0.5418
	0.6292

	29
	20
	49
	61
	45
	13
	33
	0.3633
	0.4607
	0.4830
	0.4900
	0.4988
	0.5309

	30
	55
	16
	32
	46
	62
	14
	0.3603
	0.3633
	0.4010
	0.4829
	0.4910
	0.4988

	31
	21
	37
	63
	47
	15
	 5
	0.3633
	0.4026
	0.4826
	0.4829
	0.4988
	0.5418

	32
	16
	30
	 0
	59
	55
	39
	0.3963
	0.4010
	0.5016
	0.5362
	0.5439
	0.5442

	33
	17
	49
	 1
	 4
	29
	42
	0.4830
	0.4830
	0.4988
	0.5064
	0.5309
	0.5954

	34
	18
	50
	 2
	61
	36
	13
	0.4830
	0.4867
	0.4988
	0.5119
	0.5470
	0.5969

	35
	19
	51
	 3
	62
	14
	25
	0.4887
	0.4910
	0.4988
	0.5060
	0.5969
	0.6029

	36
	61
	20
	 4
	 2
	18
	34
	0.4834
	0.4921
	0.4989
	0.5066
	0.5396
	0.5470

	37
	21
	31
	 5
	56
	40
	15
	0.3963
	0.4026
	0.4989
	0.5345
	0.5559
	0.5965

	38
	22
	 6
	 7
	12
	60
	28
	0.3583
	0.4989
	0.5066
	0.5375
	0.5453
	0.6292

	39
	55
	23
	 7
	 0
	32
	48
	0.4830
	0.4910
	0.4988
	0.5064
	0.5442
	0.5601

	40
	56
	24
	 8
	37
	34
	18
	0.4830
	0.4830
	0.4988
	0.5559
	0.6133
	0.6164

	41
	25
	57
	 9
	35
	19
	53
	0.4829
	0.4829
	0.4987
	0.6134
	0.6189
	0.6749

	42
	58
	26
	10
	33
	54
	29
	0.4874
	0.4911
	0.4988
	0.5954
	0.6748
	0.6815

	43
	27
	59
	11
	32
	23
	39
	0.4830
	0.4874
	0.4988
	0.5542
	0.6071
	0.6133

	44
	22
	28
	60
	12
	23
	24
	0.4356
	0.4900
	0.4925
	0.5016
	0.6720
	0.6816

	45
	20
	29
	61
	13
	33
	25
	0.4356
	0.4900
	0.4925
	0.5016
	0.6563
	0.6816

	46
	16
	30
	62
	14
	32
	55
	0.4285
	0.4829
	0.4911
	0.4988
	0.6106
	0.6676

	47
	21
	31
	63
	15
	37
	 5
	0.4285
	0.4829
	0.4874
	0.4988
	0.6117
	0.6810

	48
	13
	 0
	39
	 7
	55
	40
	0.4230
	0.4230
	0.5601
	0.6402
	0.6510
	0.6748

	49
	29
	17
	33
	 1
	 4
	20
	0.4607
	0.4830
	0.4830
	0.4987
	0.5065
	0.5607

	50
	34
	18
	 2
	24
	36
	61
	0.4867
	0.4914
	0.4989
	0.5600
	0.6302
	0.6419

	51
	35
	19
	 3
	25
	62
	54
	0.4910
	0.4930
	0.4989
	0.5621
	0.6400
	0.6972

	52
	12
	 4
	49
	 1
	36
	43
	0.4230
	0.4230
	0.6358
	0.6402
	0.6583
	0.6748

	53
	14
	 5
	 2
	41
	50
	30
	0.4230
	0.4230
	0.6402
	0.6749
	0.6985
	0.7415

	54
	15
	 6
	 3
	42
	51
	31
	0.4230
	0.4230
	0.6402
	0.6748
	0.6972
	0.7415

	55
	30
	39
	23
	 7
	 0
	32
	0.3603
	0.4830
	0.4910
	0.4988
	0.5064
	0.5439

	56
	40
	24
	 8
	37
	55
	30
	0.4830
	0.4830
	0.4987
	0.5345
	0.5639
	0.6612

	57
	41
	25
	 9
	31
	28
	51
	0.4829
	0.4830
	0.4987
	0.6612
	0.6638
	0.7090

	58
	42
	26
	10
	28
	29
	49
	0.4874
	0.4906
	0.4988
	0.6584
	0.6653
	0.7080

	59
	27
	43
	11
	32
	23
	39
	0.4826
	0.4874
	0.4988
	0.5362
	0.5993
	0.6049

	60
	22
	23
	28
	44
	12
	38
	0.3744
	0.3792
	0.4830
	0.4925
	0.4988
	0.5453

	61
	20
	29
	36
	45
	13
	34
	0.3744
	0.4830
	0.4834
	0.4925
	0.4988
	0.5119

	62
	16
	30
	46
	14
	35
	19
	0.3801
	0.4910
	0.4911
	0.4989
	0.5060
	0.5316

	63
	21
	31
	47
	15
	 5
	 1
	0.3750
	0.4826
	0.4874
	0.4988
	0.5582
	0.5596


3. Text proposal for inclusion in the 802.16m amendment
Change "much larger than" to "equal to or larger than" on line 2 page 84.[image: image1.png]
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