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1 Introduction
In Email discussion after RAN1#91, the following were agreed on support of DL 1024QAM.
Agreement:
· 5 new MCS entries are introduced (4 + 1 for retransmission).
Agreement:
· The removed set of entries from the MCS table are approximately every other entry starting from MCS 5 or 6.
Agreement:
· Two new entries are added in the CQI table.
· The new two CQI entries are:
	CQI index
	modulation
	code rate x 1024
	efficiency

	14
	1024QAM
	853
	8.3321

	15
	1024QAM
	948
	9.2578


Agreement:
· The removed CQI entries are entries 5 and 7 from 256QAM table.
Agreement:
· The new TBS entries for 100 PRBs, 1 layer are {105528, 110136, 115040, 119816/125808}.
Agreement:
· For each of the maximum TBS entries above, the complete TBS table is agreed as in the attached .xls in Email Discussion (also copied in Appendix A).
In this contribution, we mainly discuss the remaining issue on 1024QAM, i.e. MCS table configuration of 1024QAM and UE categories to support DL 1024QAM.
2 MCS table for DL 1024QAM
MCS table for 1024QAM 
In RAN#90bis, adding M entries with approximate uniformly spaced SE for 1024QAM, removing M entries with uniformly spaced SE between remaining entries while keeping the lowest MCS were agreed for MCS table of 1024QAM.
According to endorsed agreements in email discussion, we propose to remove a set of entries approximately every other entry starting from MCS #6 to achieve more uniformly spaced SE, which generates the MCS table for 1024QAM as in Table 1. Therefore, we have the following proposal:
Proposal 1: The removed set of entries from the MCS table of 256QAM is {#6, #8, #10, #12, #14}.
Table 1. Proposed MCS Table for 1024QAM
	
MCS Index

	
Modulation Order

	
TBS Index


	0
	2
	0

	1
	2
	2

	2
	2
	4

	3
	2
	6

	4
	2
	8

	5
	4
	10

	6
	4
	12

	7
	4
	14

	8
	6
	16

	9
	6
	18

	10
	6
	20

	11
	6
	21

	12
	6
	22

	13
	6
	23

	14
	6
	24

	15
	8
	25

	16
	8
	27

	17
	8
	28

	18
	8
	29

	19
	8
	30

	20
	8
	31

	21
	8
	32

	22
	8
	33/33A/33B

	23
	10
	35

	24
	10
	36

	25
	10
	37 

	26
	10
	38/38A 

	27
	2 
	
Reserved

	28
	4 
	

	29
	6 
	

	30
	8 
	

	31
	10 
	


3 DL UE category
In order to support 1024QAM for larger peak data rate, the existing Rel-14 DL UE categories need to be extended. For extension of DL UE categories, only those that currently support 256QAM should be the bases for 1024QAM UE capability as agreed in RAN1#90bis, including DL Category 11~20. 
Current DL UE Category table involves 3 main fields corresponding to TBS value, ‘Maximum number of DL-SCH transport block bits received within a TTI’, ‘Maximum number of bits of a DL-SCH transport block received within a TTI’, ‘Total number of soft channel bits’. Straightforward solution to extend the base DL Categories is to define new DL UE categories requiring UE to increase memory hardware to store the received bits accordingly. Possible extension of current DL Category 11 to support at most 3 CC are illustrated in the following table as DL Category 21. Additionally, aiming to fully explore the peak data rate of 1024QAM in LTE system, current DL UE Category 17 to support 32CC can also be considered to be extended as DL Category 22 shown in the following table.
Table 2: Downlink physical layer parameter values set by the field ue-CategoryDL
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 21
	753760
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
236160(4 layers, 1024QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
119816(2 layers, 1024QAM)
	9135360
	2 or 4

	DL Category 22
	31332480
	489570 (8 layers, 1024QAM)
	379453440
	8


According to the discussion above, we have the following proposal:
Proposal 2: At least introduce new DL UE Categories 21, 22 based on DL UE categories 11 and 17 as presented in Table 2.
4 Conclusion
In this contribution, we discussed the remaining issue on 1024QAM, with the following proposal:
Proposal 1: The removed set of entries from the MCS table of 256QAM is {#6, #8, #10, #12, #14}.
Proposal 2: At least introduce new DL UE Categories 21, 22 based on DL UE categories 11 and 17 as presented in Table 2.
Table 2: Downlink physical layer parameter values set by the field ue-CategoryDL
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 21
	753760
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
236160(4 layers, 1024QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
119816(2 layers, 1024QAM)
	9135360
	2 or 4

	DL Category 22
	31332480
	489570 (8 layers, 1024QAM)
	379453440
	8



Reference
[1] “RAN1 Chairman’s Notes”, RAN1#91, Reno, November, 2017.
Appendix A
	NRB
	105528
	110136
	115040
	119816
	125808

	1
	1064
	1096
	1160
	1192
	1224

	2
	2088
	2216
	2280
	2408
	2472

	3
	3112
	3240
	3496
	3624
	3752

	4
	4264
	4392
	4584
	4776
	4968

	5
	5352
	5544
	5736
	5992
	6200

	6
	6456
	6456
	6968
	7224
	7480

	7
	7480
	7736
	7992
	8504
	8760

	8
	8504
	8760
	9144
	9528
	9912

	9
	9528
	9912
	10296
	10680
	11064

	10
	10680
	11064
	11448
	11832
	12384

	11
	11448
	12216
	12576
	12960
	13536

	12
	12576
	12960
	13536
	14112
	14688

	13
	13536
	14112
	14688
	15840
	15840

	14
	14688
	15264
	15840
	16992
	17568

	15
	15840
	16416
	16992
	18336
	18336

	16
	16992
	17568
	18336
	19080
	19848

	17
	17568
	18336
	19848
	20616
	21384

	18
	19080
	19848
	20616
	21384
	22152

	19
	19848
	20616
	22152
	22920
	23688

	20
	21384
	22152
	22920
	23688
	24496

	21
	22152
	22920
	24496
	25456
	26416

	22
	22920
	24496
	25456
	26416
	27376

	23
	24496
	25456
	26416
	27376
	28336

	24
	25456
	26416
	27376
	28336
	29296

	25
	26416
	27376
	28336
	30576
	30576

	26
	27376
	28336
	29296
	31704
	31704

	27
	28336
	29296
	30576
	32856
	32856

	28
	29296
	30576
	31704
	34008
	35160

	29
	30576
	31704
	32856
	35160
	35160

	30
	31704
	32856
	34008
	36696
	36696

	31
	32856
	34008
	35160
	36696
	37888

	32
	34008
	35160
	36696
	37888
	39232

	33
	35160
	36696
	37888
	39232
	40576

	34
	35160
	37888
	39232
	40576
	42368

	35
	36696
	37888
	40576
	42368
	43816

	36
	37888
	39232
	40576
	43816
	43816

	37
	39232
	40576
	42368
	43816
	45352

	38
	40576
	42368
	43816
	45352
	46888

	39
	40576
	42368
	45352
	46888
	48936

	40
	42368
	43816
	45352
	48936
	48936

	41
	43816
	45352
	46888
	48936
	51024

	42
	43816
	46888
	48936
	51024
	52752

	43
	45352
	46888
	48936
	51024
	52752

	44
	46888
	48936
	51024
	52752
	55056

	45
	46888
	48936
	51024
	55056
	55056

	46
	48936
	51024
	52752
	55056
	57336

	47
	48936
	51024
	55056
	57336
	57336

	48
	51024
	52752
	55056
	57336
	59256

	49
	51024
	52752
	57336
	59256
	61664

	50
	52752
	55056
	57336
	59256
	61664

	51
	52752
	55056
	59256
	61664
	63776

	52
	55056
	57336
	59256
	61664
	63776

	53
	55056
	57336
	61664
	63776
	66592

	54
	57336
	59256
	61664
	63776
	66592

	55
	57336
	59256
	63776
	66592
	68808

	56
	59256
	61664
	63776
	66592
	68808

	57
	59256
	61664
	66592
	68808
	71112

	58
	61664
	63776
	66592
	68808
	71112

	59
	61664
	63776
	68808
	71112
	73712

	60
	63776
	66592
	68808
	71112
	75376

	61
	63776
	66592
	71112
	73712
	76208

	62
	66592
	68808
	71112
	73712
	76208

	63
	66592
	68808
	73712
	75376
	78704

	64
	66592
	71112
	73712
	76208
	78704

	65
	68808
	71112
	75376
	78704
	81176

	66
	68808
	73712
	76208
	78704
	81176

	67
	71112
	73712
	76208
	81176
	81176

	68
	71112
	75376
	78704
	81176
	84760

	69
	73712
	76208
	78704
	81176
	84760

	70
	73712
	76208
	81176
	84760
	87936

	71
	75376
	78704
	81176
	84760
	87936

	72
	76208
	78704
	81176
	84760
	87936

	73
	76208
	81176
	84760
	87936
	90816

	74
	78704
	81176
	84760
	87936
	90816

	75
	78704
	81176
	84760
	90816
	93800

	76
	81176
	84760
	87936
	90816
	93800

	77
	81176
	84760
	87936
	90816
	93800

	78
	81176
	84760
	90816
	93800
	97896

	79
	84760
	87936
	90816
	93800
	97896

	80
	84760
	87936
	90816
	97896
	97896

	81
	84760
	87936
	93800
	97896
	101840

	82
	87936
	90816
	93800
	97896
	101840

	83
	87936
	90816
	93800
	97896
	101840

	84
	87936
	93800
	97896
	101840
	105528

	85
	90816
	93800
	97896
	101840
	105528

	86
	90816
	93800
	97896
	101840
	107832

	87
	90816
	93800
	101840
	105528
	107832

	88
	93800
	97896
	101840
	105528
	110136

	89
	93800
	97896
	101840
	105528
	110136

	90
	93800
	97896
	101840
	107832
	112608

	91
	93800
	97896
	105528
	110136
	112608

	92
	97896
	101840
	105528
	110136
	115040

	93
	97896
	101840
	107832
	112608
	115040

	94
	97896
	101840
	107832
	112608
	115040

	95
	101840
	105528
	110136
	115040
	117256

	96
	101840
	105528
	110136
	115040
	119816

	97
	101840
	105528
	112608
	117256
	119816

	98
	101840
	107832
	112608
	117256
	119816

	99
	105528
	110136
	115040
	119816
	124464

	100
	105528
	110136
	115040
	119816
	125808

	101
	105528
	110136
	117256
	119816
	125808

	102
	107832
	110136
	117256
	124464
	125808

	103
	107832
	112608
	117256
	124464
	128496

	104
	110136
	115040
	119816
	124464
	128496

	105
	110136
	115040
	119816
	125808
	128496

	106
	112608
	115040
	119816
	125808
	133208

	107
	112608
	117256
	124464
	128496
	133208

	108
	115040
	119816
	124464
	128496
	133208

	109
	115040
	119816
	125808
	130392
	133208

	110
	115040
	119816
	125808
	130392
	137792
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