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List in the chronological order
RAN1#88bis:
R1-1706842 LS regarding 1024QAM Source: RAN1 To: RAN4
R1-1706493	Skeleton of TR 36.783 V0.0.1 Introduction of 1024QAM in LTE downlink	Qualcomm, Huawei
Decision:Endorsed

Agreement:

	Channel model 
	AWGN, TDL with delay spread of {10, 100}ns

	Doppler 
	5Hz

	Bandwidth
	20 MHz

	Tx EVM 
	Between 0-[3]% 

	Rx EVM 
	Between 0-[3]% 

	Number of tx/rx antennas 
	2T2R, 2T4R, 2T8R, 8T8R (optional) 

	Transmission modes 
	TM3 for open loop
TM4 for closed loop 
TM9/10

	Format of reported results 
	1) Crossover SNR between 256QAM and 1024QAM
2) Throughput gain at [30]dB and [35]dB SNR 

	Modulation mapping 
	Gray mapping (described in R1-1705007) 

	Link adaptation scheme 
	AMC (companies to provide details on the selected scheme)

	Channel estimation 
	Realistic 

	Antenna correlation (Tx and Rx) 
	Uncorrelated 



Agreement:
· Define a new DMRS table or introduce new entries in existing DMRS table
· DCI payload size is the same as legacy
· Additional DMRS overhead reduction scheme for rank 3/4 transmission is FFS

RAN1#89:
Agreements: Observations based on the results submitted for RAN1#89:
· With increased number of receiving antennas, the crossover SNR is decreased.
· With increased TX/RX EVM, the crossover SNR is increased.
· The gains provided by 1024QAM are higher in scenarios with LOS component.
· The crossover SNR is lower for scenarios with LOS component.
· For 2T2R under TDL-A/B channel, 1024QAM provides performance gain of 3%~10% at 40dB for TX EVM less than or equal to 2%.
· For 2T4R under TDL-A/B channel, 1024QAM provides performance gain of 10%~22% at 35dB for TX EVM less than or equal to 2%.
· For 2T8R under TDL-B/D channel, 1024QAM starts to provide performance gain at 24~28dB for TX EVM less than or equal to 2%.
· For 2T2R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gain of 0-11% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T4R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gains of 11-16% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T2R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 0-19% at 30dB SNR for Tx EVM less than or equal to 2% 
· For 2T4R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 8-22% at 30dB SNR  for Tx EVM less than or equal to 2% 
· For 2T2R and 2T4R TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gains of 16-22% gain at 35dB SNR
· For 2T8R TDL-D channel, 1024QAM provides performance gains of 12.8%~21% at 35dB SNR for TX EVM less than or equal to 2%
· For 2T2R TDL-A, 1024QAM doesn’t provide performance gains over 256QAM when 2 MIMO layer for Tx/Rx EVMs of {3,1.5}%
· For 2T2R TDL-A, 1024QAM doesn’t provide performance gains over 256QAM when 2 MIMO layer for Tx/Rx EVMs of {3,3}%
· For 2T2R TDL-A, 1024QAM, the peak spectral efficiency of 1024QAM has not been observed for {3,1.5}% Tx/Rx

Conclusions:
· Capture the observations in the TR
· Capture in the TR the evaluation results from contributions for RAN1#88bis and #89. Editor to provide an updated TR before RAN1#90.
· May exclude results that are not aligned with the agreed assumptions.
Agreements:
· New entries in DMRS table to support DMRS density reduction
· At least including the following entries in DMRS table at least for two enabled CWs.
· 3 layers, ports 7,8,11 (OCC=4)
· 4 layers, ports 7,8,11,13 (OCC=4)
· FFS: also for one enabled CW case
· This applied to both TM9 and 10
· FFS: new DMRS table or modification based on legacy table
· FFS: introducing n_scid for MU-MIMO
· FFS: Additional DMRS overhead reduction scheme for rank 3/4 transmission 

After RAN1#89:
R1-1709858	TP on Summary of evaluation for DL 1024 QAM	Huawei, HiSilicon	(revision of R1-1709411	TP on Summary of evaluation for DL 1024 QAM	Huawei, HiSilicon, Qualcomm)

RAN1#90:
R1-1712798	Updated TR for 1024QAM	Qualcomm Incorporated
Decision: The TR is endorsed.

Agreements:
· Followings are conclusions of TR
· RAN1 has observed different degrees of performance improvement due to support of 1024QAM in some scenarios based on link level evaluations. 
· RAN1 has not conducted system level simulation and thus did not confirm the benefits of 1024QAM on system level.
· RAN1 has concluded that 1024QAM is beneficial to achieve higher peak data rates than 256QAM and recommends to specify 1024QAM at least for some types of UEs (e.g. CPE)
Agreements:
· Introduce new entries, i.e., 3/4-layer(port 7, 8 and 11 for 3 layers, port 7,8,11 and 13 for 4 layers) OCC=4 for two enable CWs, to existing 4-bit DMRS table
· FFS: Support OCC4 for rank 3 and 4 in one enabled CW case

After RAN1#90:
The agreements made in email discussion after RAN1#90:
R1-1714994	TR 36.783 v1.0.0 E-UTRA; Introduction of 1024QAM in LTE downlink (Release 15)	Qualcomm

RAN1#90bis:
R1-1719217	LS on HCS	Source: RAN1, To: RAN2, RAN4

Agreement: 
1024QAM supports peak data rates of at least 120Mbps per layer per 20 MHz CC
Agreements:
· UE capability for support of 1024QAM is reported per band/band combination.
· Introduce new DL UE categories based on a subset of LTE DL Categories 11~20
· FFS on which DL category/categories. 
· Note: other new UE DL category/categories are not precluded. 
· Joint RRC configuration of CQI/MCS table to support 1024QAM is supported for UE.
· Per CC and per CSI subframe set if configured
· FFS: Per codeword in addition

Agreements:
· Adopt the following modulation definition for 1024QAM at least for initial transmissions:


· FFS: whether same is used for re-transmission


Agreement:
· Introduce at least 2 new entries in CQI table for 1024 QAM
· For introduction of 1024QAM CQI table:
· Remove N entries from the 256QAM table.
· Add N entries for 1024QAM.
· For introduction of 1024QAM MCS table:
· Remove M entries from the 256QAM table while maintaining (close to) uniformly spaced SE, while keeping the lowest MCS
· Add M new entries for 1024QAM, with (close to) uniformly spaced SE
· Including 1 entry to support re-transmission with 1024 QAM

R1-1718978	WF on DMRS density reduction	Huawei, HiSilicon, Qualcomm, China Telecom, Nokia, NSB
· Note: Applicable to PDSCH with C-RNTI

· When the OCC4 is used for rank 3 and 4 transmission, nSCID is fixed to zero
· The OCC4 for rank 3 and 4 is not supported for one enabled CW case
· No additional DMRS overhead reduction scheme for rank 3/4 transmission will be specified in R15
· Note: Applicable to PDSCH with C-RNTI
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Message
	Value
	Message

	0
	 1 layer, port 7, nSCID=0 (OCC=2)
	0
	2 layer, port 7-8, nSCID=0 (OCC=2)

	1
	1 layer, port 7, nSCID=1 (OCC=2)
	1
	2 layer, port 7-8, nSCID=1 (OCC=2)

	2
	1 layer, port 8, nSCID=0 (OCC=2)
	2
	2 layer, port 7-8, nSCID=0 (OCC=4)

	3
	1 layer, port 8, nSCID=1 (OCC=2)
	3
	2 layer, port 7-8, nSCID=1 (OCC=4)

	4
	 1 layer, port 7, nSCID=0 (OCC=4)
	4
	 2 layer, port 11,13, nSCID=0 (OCC=4)

	5
	1 layer, port 7, nSCID=1 (OCC=4)
	5
	2 layer, port 11,13, nSCID=1 (OCC=4)

	6
	1 layer, port 8, nSCID=0 (OCC=4)
	6
	3 layer, port 7-9

	7
	1 layer, port 8, nSCID=1 (OCC=4)
	7
	4 layer, port 7-10

	8
	1 layer, port 11, nSCID=0 (OCC=4)
	8
	5 layer, port 7-11

	9
	1 layer, port 11, nSCID=1 (OCC=4)
	9
	6 layer, port 7-12

	10
	1 layer, port 13, nSCID=0 (OCC=4)
	10
	7 layers, ports 7-13

	11
	1 layer, port 13, nSCID=1 (OCC=4)
	11
	8 layers, ports 7-14

	12
	2 layers, ports 7-8
	12
	3 layers, ports 7, 8,11 (OCC=4)

	13
	3 layers, ports 7-9
	13
	4 layers, ports 7, 8,11,13 (OCC=4)

	14
	4 layers, ports 7-10
	14
	Reserved

	15
	Reserved
	15
	Reserved



RAN1#91:
Agreement: All code blocks in any newly defined TBS have the same size and zero filler bits

Agreement: The target peak data rate is 1 Gbps for a UE with 4 layers per component carrier and two component carriers.
· Note: This target is only for determining the maximum TBS size and does not have any implications on the definition of UE categories.

Agreement: The largest TBS size for a single layer and for two layers are chosen to be able to meet the target peak data rate.
· FFS: Whether the maximum code rate of 0.931 has to be revisited

Agreement: The largest TBS for a single layer is 125808 and for two layers is 251640.

Agreement:  One RRC configuration of CQI/MCS table is used for 1024QAM for both codewords.


Agreement: Introduce two maximum  entries for 1024QAM, with an RRC parameter selecting between both.

Agreement: The same modulation (including constellation mapping) definition is used for initial transmission and retransmissions.

Agreement: Order CQI and MCS indices according to spectral efficiency.

After RAN1#91:
Agreements made in email discussion after RAN1#91:
R1-1721731	LS on RRC parameters for high capacity stationary wireless link and introduction of 1024 QAM for LTE	RAN1, Huawei
Agreements:
· 5 new MCS entries are introduced (4 + 1 for retransmission)
· The removed set of entries from the MCS table are approximately every other entry starting from MCS 5 or 6
· Two new entries are added in the CQI table, as follows:
	CQI index
	modulation
	code rate x 1024
	efficiency

	14
	1024QAM 
	853 
	8.3321

	15
	1024QAM 
	948 
	9.2578 


· The removed CQI entries are entries 5 and 7 from 256QAM table.
· The new TBS entries for 100 PRBs, 1 layer are {105528, 110136, 115040, 119816/125808}
· For each of the maximum TBS entries above, the complete TBS table is agreed as in the attached .xls (also copied below)
	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


NOTE: The entry corresponding to 6PRB, 110136 was modified in a later agreement

RAN1#92:
Agreement: 
The following tables are used to map L1 TBS to L2/L3/L4

	TBS_L1
	TBS_L2

	107832
	214176

	110136
	220296

	112608
	226416

	115040
	230104

	117256
	236160

	119816
	239656

	124464
	248272

	125808
	251640



	TBS_L1
	LBS_L3

	105528
	314888

	107832
	324336

	110136
	324336

	112608
	336576

	115040
	339112

	117256
	351224

	119816
	363336

	124464
	373296

	125808
	375448





	TBS_L1
	LBS_L4

	105528
	422232

	107832
	422232

	110136
	440616

	112608
	452832

	115040
	460232

	117256
	471192

	119816
	478400

	124464
	501792

	125808
	502624




Agreement:
The removed entries from 256QAM table are {5, 7, 9, 12, 14}.

Agreement: 
Limit use of 1024QAM MCS table only to PDSCH transmission with CRC scrambled by C-RNTI or SPS-C-RNTI for all DCI Formats except DCI formats 1A and 1C.

 Agreement:
The TBS table is corrected as follows:

	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
	67126456
	6968
	7224
	7480




List by topics
1024QAM
Evaluation assumptions and conclusions
	Agreement:

	Channel model 
	AWGN, TDL with delay spread of {10, 100}ns

	Doppler 
	5Hz

	Bandwidth
	20 MHz

	Tx EVM 
	Between 0-[3]% 

	Rx EVM 
	Between 0-[3]% 

	Number of tx/rx antennas 
	2T2R, 2T4R, 2T8R, 8T8R (optional) 

	Transmission modes 
	TM3 for open loop
TM4 for closed loop 
TM9/10

	Format of reported results 
	1) Crossover SNR between 256QAM and 1024QAM
2) Throughput gain at [30]dB and [35]dB SNR 

	Modulation mapping 
	Gray mapping (described in R1-1705007) 

	Link adaptation scheme 
	AMC (companies to provide details on the selected scheme)

	Channel estimation 
	Realistic 

	Antenna correlation (Tx and Rx) 
	Uncorrelated 






	Agreements: Observations based on the results submitted for RAN1#89:
· With increased number of receiving antennas, the crossover SNR is decreased.
· With increased TX/RX EVM, the crossover SNR is increased.
· The gains provided by 1024QAM are higher in scenarios with LOS component.
· The crossover SNR is lower for scenarios with LOS component.
· For 2T2R under TDL-A/B channel, 1024QAM provides performance gain of 3%~10% at 40dB for TX EVM less than or equal to 2%.
· For 2T4R under TDL-A/B channel, 1024QAM provides performance gain of 10%~22% at 35dB for TX EVM less than or equal to 2%.
· For 2T8R under TDL-B/D channel, 1024QAM starts to provide performance gain at 24~28dB for TX EVM less than or equal to 2%.
· For 2T2R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gain of 0-11% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T4R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gains of 11-16% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T2R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 0-19% at 30dB SNR for Tx EVM less than or equal to 2% 
· For 2T4R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 8-22% at 30dB SNR  for Tx EVM less than or equal to 2% 
· For 2T2R and 2T4R TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gains of 16-22% gain at 35dB SNR
· For 2T8R TDL-D channel, 1024QAM provides performance gains of 12.8%~21% at 35dB SNR for TX EVM less than or equal to 2%
· For 2T2R TDL-A, 1024QAM doesn’t provide performance gains over 256QAM when 2 MIMO layer for Tx/Rx EVMs of {3,1.5}%
· For 2T2R TDL-A, 1024QAM doesn’t provide performance gains over 256QAM when 2 MIMO layer for Tx/Rx EVMs of {3,3}%
· For 2T2R TDL-A, 1024QAM, the peak spectral efficiency of 1024QAM has not been observed for {3,1.5}% Tx/Rx

Conclusions:
· Capture the observations in the TR
· Capture in the TR the evaluation results from contributions for RAN1#88bis and #89. Editor to provide an updated TR before RAN1#90.
· May exclude results that are not aligned with the agreed assumptions.




	Agreements:
· Followings are conclusions of TR
· RAN1 has observed different degrees of performance improvement due to support of 1024QAM in some scenarios based on link level evaluations. 
· RAN1 has not conducted system level simulation and thus did not confirm the benefits of 1024QAM on system level.
· RAN1 has concluded that 1024QAM is beneficial to achieve higher peak data rates than 256QAM and recommends to specify 1024QAM at least for some types of UEs (e.g. CPE)



Modulation
	Agreements:
· Adopt the following modulation definition for 1024QAM at least for initial transmissions:


· FFS: whether same is used for re-transmission





	Agreement: The same modulation (including constellation mapping) definition is used for initial transmission and retransmissions.




TBS table
	Agreement: 
1024QAM supports peak data rates of at least 120Mbps per layer per 20 MHz CC




	Agreement: All code blocks in any newly defined TBS have the same size and zero filler bits

Agreement: The target peak data rate is 1 Gbps for a UE with 4 layers per component carrier and two component carriers.
· Note: This target is only for determining the maximum TBS size and does not have any implications on the definition of UE categories.

Agreement: The largest TBS size for a single layer and for two layers are chosen to be able to meet the target peak data rate.
· FFS: Whether the maximum code rate of 0.931 has to be revisited

Agreement: The largest TBS for a single layer is 125808 and for two layers is 251640.


Agreement: Introduce two maximum  entries for 1024QAM, with an RRC parameter selecting between



	Agreements:
· The new TBS entries for 100 PRBs, 1 layer are {105528, 110136, 115040, 119816/125808}
· For each of the maximum TBS entries above, the complete TBS table is agreed as in the attached .xls (also copied below)
	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
	6712
	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






	Agreement: 
The following tables are used to map L1 TBS to L2/L3/L4

	TBS_L1
	TBS_L2

	107832
	214176

	110136
	220296

	112608
	226416

	115040
	230104

	117256
	236160

	119816
	239656

	124464
	248272

	125808
	251640



	TBS_L1
	LBS_L3

	105528
	314888

	107832
	324336

	110136
	324336

	112608
	336576

	115040
	339112

	117256
	351224

	119816
	363336

	124464
	373296

	125808
	375448





	TBS_L1
	LBS_L4

	105528
	422232

	107832
	422232

	110136
	440616

	112608
	452832

	115040
	460232

	117256
	471192

	119816
	478400

	124464
	501792

	125808
	502624






MCS table
	Agreement:
· For introduction of 1024QAM MCS table:
· Remove M entries from the 256QAM table while maintaining (close to) uniformly spaced SE, while keeping the lowest MCS
· Add M new entries for 1024QAM, with (close to) uniformly spaced SE
· Including 1 entry to support re-transmission with 1024 QAM




	Agreement: Order CQI and MCS indices according to spectral efficiency.



	Agreements:
· 5 new MCS entries are introduced (4 + 1 for retransmission)
· The removed set of entries from the MCS table are approximately every other entry starting from MCS 5 or 6



	Agreement:
The removed entries from 256QAM table are {5, 7, 9, 12, 14}.

Agreement: 
Limit use of 1024QAM MCS table only to PDSCH transmission with CRC scrambled by C-RNTI or SPS-C-RNTI for all DCI Formats except DCI formats 1A and 1C.





CQI table
	Agreement:
· Introduce at least 2 new entries in CQI table for 1024 QAM
· For introduction of 1024QAM CQI table:
· Remove N entries from the 256QAM table.
· Add N entries for 1024QAM.



	Agreements:
· Two new entries are added in the CQI table, as follows:
	CQI index
	modulation
	code rate x 1024
	efficiency

	14
	1024QAM 
	853 
	8.3321

	15
	1024QAM 
	948 
	9.2578 


· The removed CQI entries are entries 5 and 7 from 256QAM table.





Configuration
	Agreements:
· Joint RRC configuration of CQI/MCS table to support 1024QAM is supported for UE.
· Per CC and per CSI subframe set if configured
· FFS: Per codeword in addition




	Agreement:  One RRC configuration of CQI/MCS table is used for 1024QAM for both codewords.




UE capability
	Agreements:
· UE capability for support of 1024QAM is reported per band/band combination.




UE category
	Agreements:
· Introduce new DL UE categories based on a subset of LTE DL Categories 11~20
· FFS on which DL category/categories. 
· Note: other new UE DL category/categories are not precluded. 
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DMRS overhead reduction

	Agreement:
· Define a new DMRS table or introduce new entries in existing DMRS table
· DCI payload size is the same as legacy
· Additional DMRS overhead reduction scheme for rank 3/4 transmission is FFS



	Agreements:
· New entries in DMRS table to support DMRS density reduction
· At least including the following entries in DMRS table at least for two enabled CWs.
· 3 layers, ports 7,8,11 (OCC=4)
· 4 layers, ports 7,8,11,13 (OCC=4)
· FFS: also for one enabled CW case
· This applied to both TM9 and 10
· FFS: new DMRS table or modification based on legacy table
· FFS: introducing n_scid for MU-MIMO
· FFS: Additional DMRS overhead reduction scheme for rank 3/4 transmission 



	Agreements:
· Introduce new entries, i.e., 3/4-layer(port 7, 8 and 11 for 3 layers, port 7,8,11 and 13 for 4 layers) OCC=4 for two enable CWs, to existing 4-bit DMRS table
· FFS: Support OCC4 for rank 3 and 4 in one enabled CW case



	Agreements:
· When the OCC4 is used for rank 3 and 4 transmission, nSCID is fixed to zero
· The OCC4 for rank 3 and 4 is not supported for one enabled CW case
· No additional DMRS overhead reduction scheme for rank 3/4 transmission will be specified in R15
· Note: Applicable to PDSCH with C-RNTI
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Message
	Value
	Message

	0
	 1 layer, port 7, nSCID=0 (OCC=2)
	0
	2 layer, port 7-8, nSCID=0 (OCC=2)

	1
	1 layer, port 7, nSCID=1 (OCC=2)
	1
	2 layer, port 7-8, nSCID=1 (OCC=2)

	2
	1 layer, port 8, nSCID=0 (OCC=2)
	2
	2 layer, port 7-8, nSCID=0 (OCC=4)

	3
	1 layer, port 8, nSCID=1 (OCC=2)
	3
	2 layer, port 7-8, nSCID=1 (OCC=4)

	4
	 1 layer, port 7, nSCID=0 (OCC=4)
	4
	 2 layer, port 11,13, nSCID=0 (OCC=4)

	5
	1 layer, port 7, nSCID=1 (OCC=4)
	5
	2 layer, port 11,13, nSCID=1 (OCC=4)

	6
	1 layer, port 8, nSCID=0 (OCC=4)
	6
	3 layer, port 7-9

	7
	1 layer, port 8, nSCID=1 (OCC=4)
	7
	4 layer, port 7-10

	8
	1 layer, port 11, nSCID=0 (OCC=4)
	8
	5 layer, port 7-11

	9
	1 layer, port 11, nSCID=1 (OCC=4)
	9
	6 layer, port 7-12

	10
	1 layer, port 13, nSCID=0 (OCC=4)
	10
	7 layers, ports 7-13

	11
	1 layer, port 13, nSCID=1 (OCC=4)
	11
	8 layers, ports 7-14

	12
	2 layers, ports 7-8
	12
	3 layers, ports 7, 8,11 (OCC=4)

	13
	3 layers, ports 7-9
	13
	4 layers, ports 7, 8,11,13 (OCC=4)

	14
	4 layers, ports 7-10
	14
	Reserved

	15
	Reserved
	15
	Reserved
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