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6.2.8 Uplink Capacity Enhancements for LTE

WID in RP-160664
Finalize the design of MCS table and the remaining details to support UL 256QAM.
MCS & TBS Tables
R1-164850
Evaluation results for UL 256QAM
Huawei, HiSilicon

R1-164091
TBS table design for UL 256QAM
Huawei, HiSilicon

R1-164092
MCS table design for UL 256QAM
Huawei, HiSilicon

R1-164453
MCS table design considerations for UL 256QAM
Qualcomm Incorporated

R1-164883
Discussion on UL 256QAM design
CMCC

R1-165320
Further Discussion on MCS Table Design for UL 256QAM
Ericsson

R1-165321
Design Principles for New UL 256 QAM MCS Entries
Ericsson

R1-165322
New TBS Designs Supporting UL 256QAM
Ericsson

R1-165880
WF on UL 256QAM TBS table
Huawei, HiSilicon, CMCC, CATR, China Unicom, China Telecom, ZTE, Deutsche Telekom, Sprint, AT&T
Agreements:
· Introduce at least a new TBS index for 256QAM supporting a code rate of around 948/1024

· Principles for design of new TBS entries:

· Reuse Rel-8-12 design principles, including:

· Use of same code block sizes for a given entry

· Max TBS given by 100PRB size

· Aligned with QPP principle 

· The following MCS/TBS entries are removed: 

	MCS
	MO
	TBS

	1
	2
	1

	3
	2
	3

	5
	2
	5

	7
	2
	7

	9
	2
	9

	11
	4
	10

	16
	4
	15

	21
	6
	19

	28
	6
	26


· Introduce 6 MCS values for 256QAM:

· TBS indices 30, 31, 32, 32A (new), 33, 34 (new)

	MCS 
Index
	Modulation Order
	TBS
Index
	
	r x 1024
	SE

	23
	8
	30
	
	700.8333
	5.4753

	24
	8
	31
	
	as in spec
	as in spec

	25
	8
	32
	
	763.7500
	5.9668

	26
	8
	32A
	
	829.5417
	6.4808

	27
	8
	33
	
	895.3333
	6.9948

	28
	8
	34
	
	948.0000
	7.4063
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	32A
	904
	1864
	2792
	3752
	4584
	5544
	6456
	7480
	8248
	9144

	34
	1032
	2088
	3112
	4264
	5160
	6200
	7224
	8504
	9528
	10296
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	32A
	10296
	11064
	12216
	12960
	14112
	14688
	15840
	16416
	17568
	18336

	34
	11448
	12576
	13536
	14688
	15840
	16992
	17568
	19080
	19848
	20616
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	32A
	19848
	20616
	21384
	22152
	22920
	24496
	25456
	26416
	27376
	27376

	34
	22152
	22920
	24496
	25456
	26416
	27376
	28336
	29296
	30576
	31704
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	32A
	28336
	29296
	30576
	31704
	32856
	32856
	34008
	35160
	36696
	36696

	34
	32856
	34008
	35160
	35160
	36696
	37888
	39232
	39232
	40576
	42368
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	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	32A
	37888
	39232
	40576
	40576
	42368
	42368
	43816
	43816
	45352
	46888

	34
	42368
	43816
	45352
	46888
	46888
	48936
	48936
	51024
	51024
	52752
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	51
	52
	53
	54
	55
	56
	57
	58
	59
	60

	32A
	46888
	48936
	48936
	51024
	51024
	52752
	52752
	52752
	55056
	55056

	34
	52752
	55056
	55056
	57336
	57336
	59256
	59256
	61664
	61664
	63776
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	61
	62
	63
	64
	65
	66
	67
	68
	69
	70

	32A
	57336
	57336
	59256
	59256
	59256
	61664
	61664
	63776
	63776
	63776

	34
	63776
	63776
	66592
	66592
	68808
	68808
	71112
	71112
	71112
	73712
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	71
	72
	73
	74
	75
	76
	77
	78
	79
	80

	32A
	66592
	66592
	68808
	68808
	68808
	71112
	71112
	73712
	73712
	73712

	34
	75376
	76208
	76208
	78704
	78704
	78704
	81176
	81176
	81176
	84760
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	81
	82
	83
	84
	85
	86
	87
	88
	89
	90

	32A
	75376
	76208
	76208
	78704
	78704
	78704
	81176
	81176
	81176
	84760

	34
	84760
	84760
	87936
	87936
	87936
	90816
	90816
	93800
	93800
	93800
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	91
	92
	93
	94
	95
	96
	97
	98
	99
	100

	32A
	84760
	84760
	87936
	87936
	87936
	87936
	90816
	90816
	90816
	93800

	34
	93800
	97896
	97896
	97896
	97896
	101840
	101840
	101840
	105528
	105528
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	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	32A
	93800
	93800
	93800
	97896
	97896
	97896
	97896
	101840
	101840
	101840

	34
	105528
	105528
	105528
	105528
	105528
	105528
	105528
	105528
	105528
	105528


· 2-layer mapping: 

	TBS_L1
	TBS_L2

	101840
	203704

	105528
	211936


Signalling and UE cats
R1-165319
Remaining Physical Layer Design Aspects of UL 256QAM
Ericsson

R1-164093
Physical layer aspects for UL 256QAM
Huawei, HiSilicon

R1-164944
On 256QAM to 64QAM MCS table fall-back
Nokia, Alcatel-Lucent Shanghai Bell

R1-164452
Discussion of UL 256QAM
Qualcomm Incorporated

Agreement: 

· Signalling of 256QAM MCS table:

· Separately for DCI formats 0 & 4

R1-164943
On 256QAM UL UE categories and UE capability signalling
Nokia, Alcatel-Lucent Shanghai Bell

R1-165495

Agreement:

· Introduce the 256QAM extension also for UL UE category 8 (in addition to the already agreed extensions of UL Categories 5, 13 and 14). 
· The following 2 tables are agreed: 
	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL
	Support for 256QAM in UL

	UL Category 0
	1000
	1000
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	105528
	105528
	Yes
	Yes

	UL Category 16
	2119360
	211936
	Yes
	Yes

	UL Category 17
	211056
	105528
	Yes
	Yes

	UL Category 18
	13563904
	211936
	Yes
	Yes


	UE DL Category
	UE UL Category
	UE categories

	DL Category 0
	UL Category 0
	N/A

	DL Category 6
	UL Category 5
	Category 6, 4

	DL Category 6
	UL Category 15
	Category 6, 4
DL Category 6 and UL Category 5

	DL Category 7
	UL Category 13
	Category 7, 4

	DL Category 7
	UL Category 17
	Category 7, 4
DL Category 7 and UL Category 13

	DL Category 9
	UL Category 5
	Category 9, 6, 4

	DL Category 9
	UL Category 15
	Category 9, 6, 4
DL Category 9 and UL Category 5

	DL Category 10
	UL Category 13
	Category 10, 7, 4

	DL Category 10
	UL Category 17
	Category 10, 7, 4
DL Category 10 and UL Category 13

	DL Category 11
	UL Category 5
	Category 11, 9, 6, 4

	DL Category 11
	UL Category 15
	Category 11, 9, 6, 4
DL Category 11 and UL Category 5

	DL Category 12
	UL Category 13
	Category 12, 10, 7, 4

	DL Category 12
	UL Category 15
	Category 12, 10, 7, 4
DL Category 12 and UL Category 13

	DL Category 13
	UL Category 3
	Category 6, 4

	DL Category 13
	UL Category 5
	Category 6, 4

	DL Category 13
	UL Category 7
	Category 7, 4

	DL Category 13
	UL Category 13
	Category 7, 4

	DL Category 13
	UL Category 15
	Category 6, 4
DL Category 13 and UL Category 5

	DL Category 13
	UL Category 17
	Category 7, 4
DL Category 13 and UL Category 13

	DL Category 14
	UL Category 8
	Category 8, 5

	DL Category 14
	UL Category 16
	Category 8, 5
DL Category 14 and UL Category 8

	DL Category 15
	UL Category 3
	Category 11, 9, 6, 4

	DL Category 15
	UL Category 5
	Category 11, 9, 6, 4
DL Category 11 and UL Category 5

	DL Category 15
	UL Category 7
	Category 12, 10, 7, 4

	DL Category 15
	UL Category 13
	Category 12, 10, 7, 4
DL Category 12 and UL Category 13

	DL Category 15
	UL Category 15
	Category 11, 9, 6, 4

DL Category 11 and UL Category 5
DL Category 15 and UL Category 5

	DL Category 15
	UL Category 17
	Category 12, 10, 7, 4

DL Category 12 and UL Category 13
DL Category 15 and UL Category 13

	DL Category 16
	UL Category 3
	Category 11, 9, 6, 4

	DL Category 16
	UL Category 5
	Category 11, 9, 6, 4
DL Category 11 and UL Category 5

	DL Category 16
	UL Category 7
	Category 12, 10, 7, 4

	DL Category 16
	UL Category 13
	Category 12, 10, 7, 4
DL Category 12 and UL Category 13

	DL Category 16
	UL Category 15
	Category 11, 9, 6, 4

DL Category 11 and UL Category 5
DL Category 16 and UL Category 5

	DL Category 16
	UL Category 17
	Category 12, 10, 7, 4

DL Category 12 and UL Category 13
DL Category 16 and UL Category 13

	DL Category 17
	UL Category 14
	Category 8, 5
DL Category 14 and UL Category 8

	DL Category 17
	UL Category 18
	Category 8, 5
DL Category 14 and UL Category 8
DL Category 17 and UL Category 14


Send these UE cat and RRC signalling related agreements to RAN2 in an LS - R1-165496 – Sorour (E///)
PUSCH in UpPTS
For information preparatory to starting detailed work at RAN1#86:

R1-164884
Discussion on PUSCH transmission for UpPTS
CMCC

R1-164851
Initial discussion on UL PUSCH in TDD special subframes
Huawei, HiSilicon

