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1 Introduction
This document summarizes the discussions for email thread [103-e-NR-1024QAM-01]  under agenda item 8.16 for Introduction of DL 1024QAM for NR FR1.
2. Discussion
Below is a short moderator summary based on the tdocs [2-11] submitted for RAN1#103-e.
1. [bookmark: _Hlk48495068]1024-QAM Constellation 
· Most companies propose reuse LTE 1024-QAM constellation [2] [3] [4] [5] [6] [9][10][11] 
2. CQI table with 1024-QAM
· Reuse LTE CQI table with 1024-QAM entries [3][4][5][6][7][10] ([9] unless conflicts with MCS table)
· At least 4 CQI entries for 1024-QAM [2]
· Remove N entries from 256-QAM table, and add N new entries for 1024-QAM [11]
3. MCS table with 1024-QAM entries
· 5-bit vs 6-bit 
· Most companies seem to be OK with having a 5-bit MCS table [2][3][4][5] [6][7][9][10][11]
· Some companies also suggest using a six-bit MCS table also [7][11]
· Six-bit MCS table since five-bit MCS table may lead to reduced number of entries affecting transition point, non-uniform SE between MCS entries, better account for overhead  
· Adopt both 5-bits and 6-bits MCS tables [7]  
· Six-bit MCS table to indicate MCS and an overhead parameter to account for variable overhead.
· Note the WI objective specifies the DCI overhead for MCS indication should be the same as in Rel-15. 
· MCS design principles
· Most companies suggest starting with 256-QAM MCS table and remove M entries to accommodate M entries for 1024-QAM MCSes [2][3][4][5][6][7][10][11]
· Several companies seem to be OK with M=5 [3][4][5][6][7][10], while one company mentioned M = 7 ([2]).
· Implicit MCS entries  
· Most companies seem to prefer having five total implicit MCS entries  with one modulation order per MCS entry ([2][3][4][5][6][7][9][10]) while one company proposed to consider multiple modulation order per MCS entry with less than five total implicit MCS entries([11]). 
· Explicit MCS entries  (with modulation order/Target Code rate/Spectral efficiency) 
· Four entries for 1024-QAM [3][4][5][6][7][10]
· Six entries for 1024-QAM [2]
· Evaluate more [9][11] (including evaluation assumptions)
· Regarding M=5 entries to be removed, different alternatives were mentioned:
· remove {5,7,9,12,14} from the 256-QAM table [4][5][7]
· remove {6, 8, 10, 12, 14} from the 256QAM table [3]
· remove {2,4,6,8,10} from the 256-QAM table [10]
· remove {1,3,5,7,9} from the 256-QAM table [11]
4. RRC configuration and DCI formats
· Configuration of 1024QAM CQI/MCS[3][9][10]
· DCI formats and RNTIs for which 1024QAM is used/not used [3][5][9][10]
5. Remaining aspects of 1024-QAM including spec impacts, etc
· Specification impacts [6][9][10] – 38.201, 38.211, 38.212 38.214, including
· PTRS reception procedure 
· LBRM procedure
· Processing time relaxation [6]
· UE capability reporting[3]
· System-level simulation to identify the cell size(s) [2]
1st round 
Proposal 1
· For supporting 1024-QAM in NR downlink, adopt the LTE 1024-QAM constellation. 
Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 1)

	Intel
	Support
	

	Samsung
	Support
	

	vivo
	Support
	

	CATT
	Support
	

	ZTE,Sanechips
	Support
	

	Huawei, HiSilicon
	Support
	

	Ericsson
	Support
	

	Qualcomm
	Support
	

	Spreadtrum
	Support
	

	Nokia/NSB
	Support
	



Proposal 2
· For supporting 1024-QAM in NR downlink, adopt the LTE 1024-QAM CQI table. 
Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 2)

	Intel
	Support
	

	Samsung
	Support
	

	vivo
	Support
	Suggest to replace the entry {853, 8.3321} by {853, 8.3301} to ensure that the value of SE can be calculated according to the value of code rate. (853/1024*10≈8.3301)

	CATT
	Support
	Fine with vivo’s proposal.

	ZTE,Sanechips
	Support
	

	Huawei, HiSilicon
	Not support
	There are only two entries for 1024QAM in the CQI table specified in LTE, while most of entries are of low SE which may be seldom used by FWA/small cell users with good coverage. It is recommended to specify more entries for 1024QAM than that in LTE so as to improve the accuracy of CQI feedback for UEs with good coverage.

	Ericsson
	Support
	Vivo update is not needed as this value is from the LTE CQI table, and the difference is very minor anyways (0.02% difference).

	Qualcomm
	Not support
	The CQI table needs to be carefully designed to accommodate difference between LTE and NR coding (LDPC vs Turbo ). Also, it has dependence on the design criteria of the 1024-QAM MCS table (which MCS entries, e.g. Alt1/2 vs Alt 3/4 as in discussion point 1). 
· Suggest discussing Proposal 2 after agreeing to MCS table. 

	Spreadtrum
	Support
	We are open to discussion Vivo’s proposal.

	Nokia
	Not support
	We agree with Qualcomm that final CQI table design should be considered after MCS table has been finalized.



Proposal 3
· For supporting 1024-QAM in NR downlink, adopt a five-bit MCS table with 1024-QAM entries. 
· Remove M (=5) entries from the NR 256QAM MCS table and add M new entries for 1024QAM
· Introduce one implicit MCS entry corresponding to 1024QAM
· Introduce 4 explicit MCS entries corresponding to 1024-QAM modulation
· Highest MCS corresponding to code rate 948/1024, 1024-QAM
Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 3)

	Intel
	Support
	

	Samsung
	Support
	

	vivo
	Support
	

	CATT
	Support
	

	ZTE,Sanechips
	Support
	

	Huawei, HiSilicon
	Partly support.
	Support adopting a five-bit MCS table with 1024-QAM entries as well as introducing one implicit MCS entry corresponding to 1024QAM. 
As LTE and NR have different coding schemes and available REs, the breaking point between 256QAM and 1024QAM needs re-evaluation for NR. While more than 4 explicit MCS entries corresponding to 1024QAM are recommended, which can increase the scheduling efficiency and data rates for UEs with good channel quality.
From the evaluation results below, the SINR step for 256QAM is about 1dB (18.5dB to 25.3dB for 8 points), then for 1024QAM, if the same SINR step is retained, the entries for 1024QAM should be 6 entries (25.5dB to 32dB).
[image: ]

	Ericsson
	Support
	

	Qualcomm
	Partly Support 
	We should first discuss the support for both 5-bit and 6-bit MCS tables.
· For 5-bit MCS table, we think that implicit entries can be kept 4 as the 256-QAM table having by multiple modulation order per MCS entry. This will enable more explicit MCS entries and we can accommodate/enable linear SE between MCS entries.

	Spreadtrum
	Support
	

	Nokia
	Support
	


Discussion point 1  
· Indicate your preference on which M=5 MCS entries from 256-QAM can be removed, in order of preference from 1st to last.  
· Alt 1: remove {5,7,9,12,14} from the 256-QAM table 
· Alt 2: remove {6, 8, 10, 12, 14} from the 256QAM table 
· Alt 3: remove {2,4,6,8,10} from the 256-QAM table 
· Alt 4: remove {1,3,5,7,9} from the 256-QAM table 
Companies are requested to indicate their view about the above discussion point in the Table below.
	Company Name
	Preferred Alternative (most preferred first)
	Comments (Discussion point 1)

	Intel
	Alt 1
	Low MCS should be kept as they were already sub-sampled for 256QAM, i.e. Alt 3 and Alt 4 are not good options

	Samsung
	Alt. 1
	Do not support alts. 3 and 4 as these are not quite aligned with LTE 1024 QAM table. 

	vivo
	Alt 2
	Follow NR MCS table design principle, CQI entries should be kept, so {5,7,9} should be kept as they were already included in the 1024-QAM CQI table. In addition, SE vs SNR curves at BLER=10% in fig.1 indicate that more equally spaced SNR can be obtained by adopting Alt 2, instead of Alt 1.
[image: C:\Users\vivo\AppData\Roaming\vchat\ChatFiles\2020-11\01c68289-1373-4997-83e6-86ce0e04a7cb.png]
Fig.1 SE vs SNR curves at BLER=10% by using NR LDPC coding

	CATT
	Alt. 1
	

	ZTE,Sanechips
	Alt 1
	Firstly, we agree with the comments from Intel.
Secondly, Alt 1 is based on the following agreements in LTE.
	Agreements in RAN1#90bis:
· 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
Agreements in RAN1#92:
The removed entries from 256QAM table are {5, 7, 9, 12, 14}.



Hence, we think Alt 1 is aligned with the following objective.
· Specify corresponding MCS table with 1024QAM entries as defined in E-UTRA

	Huawei, HiSilicon
	Neither
	As comment to proposal 3, we support to remove at least 6 entries.

	Ericsson
	Alt 3
	OK with Alt 1 also.

	Qualcomm
	Alt 4 or Alt 3
	We prefer to trim down from MCS entries with low SE modulation as this table is intended for higher SE scenarios. 

	Spreadtrum
	Alt 1
	Agree with intel’s comments.

	Nokia/NSB
	Alt. 1 
	Agree with ZTE that Alt. 1 maintains most uniform SE spacing among MCS table entries. 



Discussion point 2
· Indicate your preference on which 4 explicit MCS entries for 1024-QAM can be added.
· Alt 1:
	Modulation Order Qm
	Target code Rate R x [1024]
	Spectral efficiency

	10
	806
	7.8711

	10
	853
	8.3321

	10
	900.5
	8.7939

	10
	948
	9.2578


· Alt 2:
	Modulation Order Qm
	Target code Rate R x [1024]
	Spectral efficiency

	10
	841  
	8.2129

	10 
	885
	8.6426

	10
	916.5
	8.9502

	10
	948
	9.2578


· Alt 3:
	Modulation Order Qm
	Target code Rate R x [1024]
	Spectral efficiency

	10
	805.5
	7.8662

	10
	853
	8.3301

	10
	900.5
	8.7939

	10
	948
	9.2578



Companies are requested to indicate their view about the above discussion point in the Table below.
	Company Name
	Preferred Alternative
	Comments (Discussion point 2)

	Intel
	Alt 1
	Alt 2 doesn’t have the entry {853, 8.3321} from CQI table

	Samsung
	Alt 1
	According to proposal 2, if LTE CQI table is just reused, alt 1 is straightforward way. 

	Vivo
	Alt 3
	Prefer to replace the entry {853, 8.3321} by {853, 8.3301} to ensure that the value of SE can be calculated according to the value of code rate. (853/1024*10≈8.3301) 
Then for {805.5, 7.8662}, which SE is closer to the mean of the Ses of the previous and next entries compared to{806, 7.8711}, can be obtained by interpolating.

	CATT
	Alt 1 or Alt 3
	

	ZTE,Sanechips
	Alt 1
	We support Alt 1. Reasons are as follows:
1) The spacing of SE in Alt1 is uniform, which satisfies with the following agreements in LTE, but it is obvious that the SE spacing in Alt2  is unequal .
Agreements in RAN1#90bis:
· 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
2) Alt 1 includes the entry {853, 8.3321} from CQI table, but Alt 2 does not.
3) Simulation results in R1-2007977 show an equal SNR spacing between the adjacent MCS entries of Alt 1. 

	Huawei, HiSilicon
	Neither
	As our comment to proposal 6, we propose to add 6 entries for 1024QAM with interpolation between SE 7.4063 bps/Hz to 9.2578 bps/Hz.

	Modulation Order Qm
	Spectral efficiency

	10
	7.4063

	10 
	7.7766

	10
	8.1469

	10
	8.5172

	10
	8.8875

	10
	9.2578





	Ericsson
	Alt 1 
	Alt 1 and Alt 3 are equivalent (~0.06 % difference in code rate for the entry that’s’ different). 

	Qualcomm
	Alt 2
	However, if only 4 implicit entries are adopted, this allows us to have 5 entries for 1024 QAM. Then, we add one more entry with low SE (around 7.7-7.8) of the 1024 QAM.
	Modulation Order Qm
	Target code Rate R x [1024]
	Spectral efficiency

	10
	806
	7.8711

	10
	841  
	8.2129

	10 
	885
	8.6426

	10
	916.5
	8.9502

	10
	948
	9.2578




	Spreadtrum
	Alt 1
	

	Nokia/NSB
	Alt. 1
	Agree with ZTE based on more uniform SE spacing.



Proposal 5
· Introduce new RRC signaling to indicate use of 1024-QAM CQI table.
	Company Name
	support/not support
	Comments (Proposal 5)

	Intel
	Support
	

	Samsung
	Support
	

	vivo
	Support
	

	CATT
	Support
	

	[bookmark: OLE_LINK1]ZTE,Sanechips
	Support
	

	Huawei, HiSilicon
	Support
	

	Ericsson
	Support
	

	Qualcomm
	Support
	

	Spreadtrum
	Support
	

	Nokia/NSB
	Support
	



Proposal 6
· Introduce new RRC signaling to indicate use of 1024-QAM MCS table for DCI format 1_1.
Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 6)

	Intel
	
	The proposal should be modified to include “at least for DCI format 1_1” given the discussion point #3

	Samsung
	Support
	

	vivo
	Support
	

	CATT
	Support
	Agree with Intel’s addition.

	ZTE,Sanechips
	Support
	

	Huawei, HiSilicon
	Support
	Maybe the RRC signaling in proposal 6 can be the same as that in proposal 5.

	Ericsson
	Support
	OK with Intel update – prefer to have separate RRC signaling for configuring CQI and MCS (like in NR). 

	Qualcomm
	Support 
	We may need to further clarify that if this proposal is only for common PDSCH (RRC parameter PDSCH-Config) or it applies as well SPS-Config. 

	Spreadtrum
	Support
	Also agree with intel and Qualcomm’s proposal.

	Nokia/NSB
	Support
	



Discussion point 3
· Can 1024-QAM MCS table can be used with DCI format 1_2 ?  
· If yes, indicate your preferred alternative for enabling it.
· Alt 1: Separate RRC signaling is used for DCI format 1_2
· Alt 2 : Same RRC signaling applies to both DCI format 1_1 and DCI format 1_2
Companies are requested to indicate their view about the above discussion point in the Table below.
	Company Name
	Yes/No
	Preferred Alternative (if yes)
	Comments (Discussion point 3)

	Intel
	Yes
	Alt 2
	Open to consider DCI specific modulation, but the gains should be justified.

	Samsung
	Yes
	Alt. 1
	Can provide better flexibility. It is noted that almost RRC parameters for DCI format 1_2 have been designed separately with DCI format 1_1. No strong point to have same RRC signaling. 

	Vivo
	No
	
	DCI format 1_2 is used for URLLC scheduling, the motivation is unclear to use 1024QAM to achieve high reliability and low latency.

	CATT
	Yes
	Alt. 1
	Agree with Samsung.

	ZTE,Sanechips
	No
	
	DL 1024QAM is mainly deployed in FWA, IAB backhaul link and CPE link,etc. DCI format 1_2 is designed for URLLC. Hence, 1024-QAM MCS table cannot be used with DCI format 1_2. 

	Huawei, HiSilicon
	Yes
	Alt 1
	Alt 1 can provide better flexibility than alt 2.

	Ericsson
	Yes
	Alt 1
	Alt 1 provides more flexibility and DCI 1_2 while designed in eURLLC, can be used more generally.

	Qualcomm
	Yes
	Alt 1
	More flexibility.

	Spreadtrum
	Yes
	Alt 1
	It is can be configured separately for DCI 1_2.

	Nokia/NSB
	Yes
	Alt. 1
	Agree that alt. 1 is more flexible.



Proposal 7
· 1024-QAM MCS table can be used only with DCI format with CRC scrambled by C-RNTI or CS-RNTI.
Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 7)

	Intel
	Support
	

	Samsung
	Support
	

	vivo
	Support
	

	CATT
	Support
	

	ZTE,Sanechips
	Support
	

	Huawei, HiSilicon
	Support
	

	Ericsson
	Support
	

	Qualcomm
	Support
	

	Spreadtrum
	Support
	

	Nokia/NSB
	Support
	



2nd round proposals 
A few TPs in submitted contributions are also considered in this round. Note that some TPs (e.g. related to PT-RS, DataRateCC) can be considered after further progress on MCS table entries. 
Following proposal is made based on the agreed proposal 7 and the pending proposal 6v3 from 1st Round, related to the ‘FFS : whether the RRC signaling is only introduced in PDSCH-Config or it can also be separately configured in SPS-Config.’
Proposal 8
· [bookmark: _Toc54384272]RRC signaling (mcs-Table-r17) to indicate use of 1024-QAM MCS table for DCI format 1_1 is present only in PDSCH-config
· When UE is configured with mcs-Table-r17 set to ‘qam1024’ in PDSCH-Config, 
· UE uses 1024-QAM MCS table for PDSCH scheduled with a DCI format 1_1 with CRC scrambled by C-RNTI, 
· [bookmark: _Toc54384274]UE uses 1024-QAM MCS table for PDSCH scheduled with the DCI format with CRC scrambled by CS-RNTI if the UE is not configured with mcs-Table in SPS-Config
· Note: If 1024-QAM MCS table for DCI format 1_2 is supported, similar approach is used for 1024-QAM MCS table usage with DCI format 1_2
Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 8)

	Samsung
	Support
	

	ZTE, Sanechips
	Support with some modification
	The DCI format is missed in the 2nd sub-bullet of the 2nd bullet
· UE uses 1024-QAM MCS table for PDSCH scheduled with the DCI format 1_1 with CRC scrambled by CS-RNTI if the UE is not configured with mcs-Table in SPS-Config

	Nokia/NSB
	Support
	Agree with ZTE’s revision

	Ericsson
	Support
	OK with ZTE modification

	Huawei, HiSilicon
	Support
	Agree with ZTE modification.

	vivo
	Support
	Fine with ZTE’s revision



Proposal 9
· Adopt following TP for in 38.212, subclause 5.4.2.1 for TBS_LBRM determination. 
5.4.2.1	 Bit selection




The bit sequence after encoding  from Clause 5.3.2 is written into a circular buffer of length  for the -th coded block, where  is defined in Clause 5.3.2.







For the -th code block, let  if  and  otherwise, where, ,  is determined according to Clause 6.1.4.2 in [6, TS 38.214] for UL-SCH and Clause 5.1.3.2 in [6, TS 38.214] for DL-SCH/PCH, assuming the following:
-	maximum number of layers for one TB for UL-SCH is given by X, where
[bookmark: _Hlk530131697]-	if the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, X is given by that parameter 
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured, X is given by the maximum value of maxRank across all BWPs of the serving cell
-	otherwise, X is given by the maximum number of layers for PUSCH supported by the UE for the serving cell
-	maximum number of layers for one TB for DL-SCH/PCH is given by the minimum of X and 4, where
-	if the higher layer parameter maxMIMO-Layers of PDSCH-ServingCellConfig of the serving cell is configured, X is given by that parameter
-	otherwise, X is given by the maximum number of layers for PDSCH supported by the UE for the serving cell



-	if the higher layer parameter mcs-Table-r17 given by a pdsch-Config for at least one DL BWP of the serving cell is set to 'qam1024', maximum modulation order  is assumed for DL-SCH, elseif the higher layer parameter mcs-Table given by a pdsch-Config for at least one DL BWP of the serving cell is set to 'qam256', maximum modulation order  is assumed for DL-SCH; otherwise else a maximum modulation order  is assumed for DL-SCH; 
Unchanged parts are omitted

Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 9)

	Samsung 
	Support
	

	ZTE, Sanechips
	Support
	We should also inform to RAN2 of the new RRC parameter.

	Nokia/NSB
	Support
	

	Ericsson
	Support
	OK with ZTE suggestion

	Huawei, HiSilicon
	Support
	

	vivo
	Support
	



Proposal 10: 
· Adopt following text proposal for TS 38.201, subclause 4.2.2.
	-------------------------------------------------------- Omitted -----------------------------------------------------
[bookmark: _Toc499501241][bookmark: _Toc28910133]4.2.2	Physical channels and modulation
-------------------------------------------------------- Omitted -----------------------------------------------------
The modulation schemes supported are 
-	in the downlink, QPSK, 16QAM, 64QAM, and 256QAM and 1024 QAM
-	in the uplink, QPSK, 16QAM, 64QAM and 256QAM for OFDM with a CP and π/2-BPSK, QPSK, 16QAM, 64QAM and 256QAM for DFT-s-OFDM with a CP
-------------------------------------------------------- Omitted -----------------------------------------------------



Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 10)

	Samsung
	Support
	

	ZTE, Sanechips
	Support
	

	Nokia/NSB
	Support
	

	Ericsson
	Support
	

	Huawei, HiSilicon
	Support
	

	vivo
	Support
	



Proposal 11: 
· Adopt following TP for 38.211 to reflect the agreed 1024-QAM constellation. 
-------------------------------------------------------- Omitted -----------------------------------------------------
5.1.7	1024QAM 
In case of 1024QAM modulation, 10-tuplets of bits, , are mapped to complex-valued modulation symbols  according to
 
	
-------------------------------------------------------- Omitted -----------------------------------------------------
Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 11)

	Samsung
	Support (partially)
	2(b10i+1) should be corrected as 2b(10i+1)

	ZTE, Sanechips
	Support with some modification
	In addition to the typo pointed out by Samsung, ’16-1(1-2b(10i+3))’ should be corrected as ’16-( 1-2b(10i+3) )’.


	Nokia/NSB
	Support
	Agree with Samsung proposed edit

	Ericsson
	Support
	Agree with Samsung’s proposed edit. ZTE edit is also OK. 

	Huawei, HiSilicon
	Support
	Besides the edits from Samsung and ZTE, one bracket is missed:


	vivo
	Support
	In addition to the edits from Samsung, ZTE and Huawei, ‘10-tuplets of bits’ could be replaced by ‘decuplets of bits’ in order to be consistent with the previous statements in 5.1.1~6. Add one missed bracket as follows:




Proposal 12: 
· Adopt following TP to 38.211, subclause 7.3.1.2, to reflect 1024-QAM support for PDSCH.
	Section 7.3.1.2 
-------------------------------------------------------- Omitted -----------------------------------------------------

Table 7.3.1.2-1: Supported modulation schemes.
	Modulation scheme
	
Modulation order 

	QPSK
	2

	16QAM
	4

	64QAM
	6

	256QAM
	8

	1024QAM
	10


-------------------------------------------------------- Omitted -----------------------------------------------------



Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 12)

	Samsung
	Support
	

	ZTE, Sanechips
	Support
	

	Nokia/NSB
	Support
	

	Ericsson
	Support
	

	Huawei, HiSilicon
	Support
	

	vivo
	Support
	



Proposal 13
· Adopt following TP for 38.214, subclause 5.2.2.1, reflecting the 1024-QAM CQI table usage based on corresponding RRC parameter as follows. 
	5.2.2.1	Channel quality indicator (CQI) 
-------------------------------------------------------- Omitted -----------------------------------------------------
The CQI indices and their interpretations are given in Table 5.2.2.1-2 or Table 5.2.2.1-4 for reporting CQI based on QPSK, 16QAM and 64QAM. The CQI indices and their interpretations are given in Table 5.2.2.1-3 for reporting CQI based on QPSK, 16QAM, 64QAM and 256QAM. The CQI indices and their interpretations are given in Table 5.2.2.1-5 for reporting CQI based on QPSK, 16QAM, 64QAM, and 256QAM and 1024 QAM. 
Based on an unrestricted observation interval in time unless specified otherwise in this Clause, and an unrestricted observation interval in frequency, the UE shall derive for each CQI value reported in uplink slot n the highest CQI index which satisfies the following condition:
-	A single PDSCH transport block with a combination of modulation scheme, target code rate and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding: 
-	0.1, if the higher layer parameter cqi-Table in CSI-ReportConfig configures ‘table1’ (corresponding to Table 5.2.2.1-2), or ‘table2’ (corresponding to Table 5.2.2.1-3), or if the higher layer parameter cqi-Table-r17 in CSI-ReportConfig is set to ‘qam1024’ (corresponding to Table 5.2.2.1-X)
-	0.00001, if the higher layer parameter cqi-Table in CSI-ReportConfig configures ‘table3’ (corresponding to Table 5.2.2.1-4).
-------------------------------------------------------- Omitted -----------------------------------------------------



Companies are requested to indicate their view about the above proposal in the Table below.
	Company Name
	support/not support
	Comments (Proposal 13)

	Samsung
	Support
	

	ZTE, Sanechips
	
	(1) The following texts in the first paragraph are new and should be highlighted.
The CQI indices and their interpretations are given in Table 5.2.2.1-5 for reporting CQI based on QPSK, 16QAM, 64QAM, and 256QAM and 1024 QAM. 
(2)  According to the above TP, if the cqi-Table and cqi-Table-r17 are allowed to be configured simultaneously, which CQI table is used for CSI reporting  is unclear. To address this ambiguity,the suggestion is as below: 
The parameter cqi-Table and cqi-Table-r17 are NOT allowed to be configured simultaneously.

	Nokia/NSB
	Support, with edits
	‘cqi-Table’ has a spare entry.  Propose the following edit:
-	0.1, if the higher layer parameter cqi-Table in CSI-ReportConfig configures ‘table1’ (corresponding to Table 5.2.2.1-2), or ‘table2’ (corresponding to Table 5.2.2.1-3), or ’table3’ (corresponding to Table 5.2.2.1-X) 

	Ericsson
	Support
	Regarding Nokia and ZTE comment, we think the TP can be updated accordingly at a later stage to align with the RAN2 detailed signaling design.
We are OK with ZTE suggestion for first paragraph i.e. the change should be as follows:
The CQI indices and their interpretations are given in Table 5.2.2.1-X for reporting CQI based on QPSK, 16QAM, 64QAM, 256QAM and 1024 QAM.

	Huawei, HiSilicon
	
	We have no strong view, but this change perhaps be completed when detailed RAN2 signaling is finished.

	vivo
	Support
	On the 1st change part, we are fine with Ericsson’s revision. Suggest to change Table 5.2.2.1-X to Table 5.2.2.1-5.
On the 2nd change part, suggest to change as follows:
-	0.1, if the higher layer parameter cqi-Table in CSI-ReportConfig configures ‘table1’ (corresponding to Table 5.2.2.1-2), or ‘table2’ (corresponding to Table 5.2.2.1-3), or if the higher layer parameter cqi-Table-r17 in CSI-ReportConfig configures ‘table4’ (corresponding to Table 5.2.2.1-5)



3rd round discussions 
[bookmark: _Hlk55998191]Draft LS and Draft RRC parameter list and evaluation assumptions were discussed in 3rd round. 
3 Conclusions
[bookmark: _GoBack]Following is the list of agreements captured from the RAN1 103-e chairman notes.

Agreements:
· Introduce new RRC signaling to indicate use of 1024-QAM CQI table.
· For supporting 1024-QAM in NR downlink, adopt the LTE 1024-QAM constellation.
· 1024-QAM MCS table can be used only with DCI format with CRC scrambled by C-RNTI or CS-RNTI.
Agreements:
· Introduce new RRC signaling to indicate use of 1024-QAM MCS table for at least DCI format 1_1
· FFS : support of 1024-QAM MCS table for DCI format 1_2 
· Note: If 1024-QAM MCS table for DCI format 1_2 is supported, separate RRC signaling is used for each of the two DCI formats 1_1 and 1_2, respectively
· FFS : whether the RRC signaling is only introduced in PDSCH-Config or it can also be separately configured in SPS-Config
Agreements:
· RRC signaling (mcs-Table-r17) to indicate use of 1024-QAM MCS table for DCI format 1_1 is present only in PDSCH-config
· When UE is configured with mcs-Table-r17 set to ‘qam1024’ in PDSCH-Config, 
· UE uses 1024-QAM MCS table for PDSCH scheduled with a DCI format 1_1 with CRC scrambled by C-RNTI, 
· UE uses 1024-QAM MCS table for PDSCH scheduled with the DCI format 1_1 with CRC scrambled by CS-RNTI if the UE is not configured with mcs-Table in SPS-Config
· Note: If 1024-QAM MCS table for DCI format 1_2 is supported, similar approach is used for 1024-QAM MCS table usage with DCI format 1_2
Agreements:
· Adopt following TP for in 38.212, subclause 5.4.2.1 for TBS_LBRM determination. 

Agreements:
· Adopt following text proposal for TS 38.201, subclause 4.2.2.
	-------------------------------------------------------- Omitted -----------
4.2.2          Physical channels and modulation
-------------------------------------------------------- Omitted ---------------
The modulation schemes supported are 
-    in the downlink, QPSK, 16QAM, 64QAM, and 256QAM and 1024 QAM
-    in the uplink, QPSK, 16QAM, 64QAM and 256QAM for OFDM with a CP and π/2-BPSK, QPSK, 16QAM, 64QAM and 256QAM for DFT-s-OFDM with a CP
-------------------------------------------------------- Omitted ------



Agreements:
· Adopt following TP for 38.211 to reflect the agreed 1024-QAM constellation. 
[image: ]

Agreements:
· Adopt following TP to 38.211, subclause 7.3.1.2, to reflect 1024-QAM support for PDSCH
Section 7.3.1.2 
Table 7.3.1.2-1: Supported modulation schemes.
	Modulation scheme
	Modulation order 

	QPSK
	2

	16QAM
	4

	64QAM
	6

	256QAM
	8

	1024QAM
	10



Agreements:
· Adopt following TP for 38.214, subclause 5.2.2.1, reflecting the 1024-QAM CQI table usage based on corresponding RRC parameter as follows. 
· Note : RAN1 to further align with the RAN2 signaling design
5.2.2.1   Channel quality indicator (CQI) 
-------------------------------------------------------- Omitted ----------------------------------------------------------------------------------------------------------------------
The CQI indices and their interpretations are given in Table 5.2.2.1-2 or Table 5.2.2.1-4 for reporting CQI based on QPSK, 16QAM and 64QAM. The CQI indices and their interpretations are given in Table 5.2.2.1-3 for reporting CQI based on QPSK, 16QAM, 64QAM and 256QAM. The CQI indices and their interpretations are given in Table 5.2.2.1-5 for reporting CQI based on QPSK, 16QAM, 64QAM, 256QAM and 1024 QAM.
Based on an unrestricted observation interval in time unless specified otherwise in this Clause, and an unrestricted observation interval in frequency, the UE shall derive for each CQI value reported in uplink slot n the highest CQI index which satisfies the following condition:
-    A single PDSCH transport block with a combination of modulation scheme, target code rate and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding: 
-    0.1, if the higher layer parameter cqi-Table in CSI-ReportConfig configures ‘table1’ (corresponding to Table 5.2.2.1-2), or ‘table2’ (corresponding to Table 5.2.2.1-3), or if the higher layer parameter cqi-Table-r17 in CSI-ReportConfig configures ‘table4’ (corresponding to Table 5.2.2.1-5)
-    0.00001, if the higher layer parameter cqi-Table in CSI-ReportConfig configures ‘table3’ (corresponding to Table 5.2.2.1-4).
-------------------------------------------------------- Omitted -------------------------------------------------------------------------------------------------------------------------

Agreements:
· Companies are encouraged to use below link-level simulation assumptions for assessing at least transition point between 256-QAM and 1024-QAM. 

	PARAMETER
	VALUE

	Carrier frequency, SCS, System BW
	3.5GHz, 30kHz, 100 MHz 

	Channel model
	AWGN, CDL-B or CDL-C in TR 38.901 with up to 30ns delay spread 

	UE speed
	3km/h, 0km/h

	Number of UE antennas 
	1T4R, 2T4R or 4T4R

	Number of gNB antennas
	32T32R or 64T64R or 2T or 8T

	Tx EVM
	0, 2%

	Rx EVM
	0, 3%

	MCS
	256 QAM, 1024 QAM 
Coding Rate*: 0.70, 0.75, 0.80, 0.85, 0.90, 0.925
Other coding rates are not precluded and, if simulated, to be reported by each company

	DMRS type
	DM-RS type 1

	Number of DMRS symbols
	1

	Number of scheduled RBs
	273

	PDSCH mapping
	Type A, Start symbol 2, Duration 12

	Rank
	Rank1, Rank 2, 

	Channel estimation
	Realistic channel estimation

	Metric
	Crossover SNR at transition points between 256-QAM and 1024-QAM

	Note*: Coding rates are used for 1024QAM, while coding rates for 256QAM are selected from TS38.214 MCS table 2
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5421 Bit selection
‘The bit sequence after encoding %%+ from Clause 5.3.2is written into a circular buffer of length
the 7 -th coded block. where  is defined in Clause 5.3.2.
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Forthe 7 -th code block, let N = i Fusny =0 ang Vet
Rigene =2/3 TBStsmaiis detenmined acconding to Clause 6.1.4.2 in [6, TS 38.214] for UL-SCH and Clause 5.1.3.2
in (6. TS 38.214] for DL-SCH/PCH, assuming th following
- maximum number of layersfor one TB for UL-SCH is given by X. where
f the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cel is
configured, X i given by that paraneter
- lseifthe higher ayer pavameter mavRanik o pusch-Confie of the serving celis onfigured, X is given by
the maximum value of maxRank across all BWPs of the serving cell
+ othervise. X s given by the maximum nun berof layers for PUSCH supported by the UE for the serving

cell
- maximum number of layers for one TB for DL-SCH/PCH is given by the minimum of X and 4, where
- if the higher layer parameter maxMIMO-Layers of PDSCH-ServingCellConfig of the serving cell s

configured, X is given by that parameter
- otherwise. X is given by the maximum num ber of layers for PDSCH supported by the UE for the serving

cell
- if the higher layer parameter mes-Table-r17 given by a pdscl-Config for at least one DL BWP of the serving
cellis st to "qan 1024 maxiavum modultion order O =1 is assued for DL-SCH elsei he higher layer
‘parameter mes-Table given by a pdscli-Con for at least one DL BWP of the serving cell is set to'qam 256’
‘maximun modulation order = =% is assumed for DL-SCH: othersvise lse a maximum modulation order

00 =6 i assumed for DL-SCH:
Unchanged parts are omitted
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--------------------------------------------------------   Omitted   ------- ----------------------------------------------   5.1.7       1024QAM    In case of 1024QAM modulation, 10 - tuplets  of bits,  𝑏 ሺ 10 𝑖 ሻ , 𝑏 ሺ 10 𝑖 + 1 ሻ , 𝑏 ( 10 𝑖 + 2 ) , 𝑏 ( 10 𝑖 + 3 ) , 𝑏 ( 10 𝑖 + 4 ) , 𝑏 ( 10 𝑖 + 5 ) , 𝑏 ( 10 𝑖 + 6 ) , 𝑏 ( 10 𝑖 + 7 ) , 𝑏 ( 10 𝑖 + 8 ) , 𝑏 ( 10 𝑖 + 9 ) ,  are mapped to complex - valued modulation symbols  𝑑 ( 𝑖 )   according to   𝑑 ሺ 𝑖 ሻ = 1 ξ 682   ቊ ൫ 1 − 2 𝑏 ሺ 10 𝑖 ሻ ൯ ቈ 16 − ൫ 1 − 2 𝑏 ሺ 10 𝑖 + 2 ሻ ൯ ൤ 8 − ൫ 1 − 2 𝑏 ሺ 10 𝑖 + 4 ሻ ൯ ቂ 4 − ൫ 1 − 2 𝑏 ሺ 10 𝑖 + 6 ሻ ൯ ሾ 2 − ( 1 − 2 𝑏 ሺ 10 𝑖 + 8 ሻ ) ሿ ቃ ൨ ቉ + 𝑗 ൫ 1 − 2 𝑏 ሺ 10 𝑖 + 1 ሻ ൯ ቈ 16 − ൫ 1 − 2 𝑏 ሺ 10 𝑖 + 3 ሻ ൯ ൤ 8 − ൫ 1 − 2 𝑏 ሺ 10 𝑖 + 5 ሻ ൯ ቂ 4 − ൫ 1 − 2 𝑏 ሺ 10 𝑖 + 7 ሻ ൯ ሾ 2 − ( 1 − 2 𝑏 ( 10 𝑖 + 9 ) ) ሿ ቃ ൨ ቉ ቋ       --------------------------------------------------------   Omitted   ------- ----------------------------------------------  
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