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Introduction
In RAN1 #90bis, the following agreements on CQI report for URLLC have been made.
Agreement:
· N separate CQI table(s) are supported for URLLC
· Downselect the value of N between 1 or 2 
· Two target BLER are supported for URLLC
· Note: RRC signalling is used by gNB to select one of the two target BLER
· Note: The configuration of target BLER or CQI table is part of CSI report setting 

This contribution provides a summary on the issues on CQI/MCS tables for URLLC. Solutions submitted by companies are listed, with possible agreements suggested.
[bookmark: _Ref178064866]Discussion

BLER Targets
The table below summarizes companies’ view on the two BLER targets, as expressed in their contributions.
	Company
	Company View

	Ericsson
	10-3 and 10-5

	Huawei
	10-3 and 10-5

	Samsung
	10-3 and 10-5

	Nokia
	10-2 and 10-4

	ZTE
	10-3 and 10-5

	Intel
	10-1 and 10-4

	Qualcomm
	Prefer to define BLER targets as residual BLER

	LG
	---

	MediaTek
	10-3 and 10-5

	AT&T
	---

	Interdigital
	---



BLER targets are used in CQI reporting. The BLER targets are not necessarily the link performance target of actual transmission.

Outcome of offline discussion:
Proposal 1. 	The two BLER targets that are configurable for URLLC are to be selected from the following options:
· Option A. (10-1, 10-4)
· Option B. (10-1, 10-5)
· Option C. (10-3, 10-5) 
· Option D. (10-2, 10-4)
· NOTE: BLER target discussion does not affect other parts in CQI report definition. 
· NOTE: Unless configured/defined otherwise, existing BLER target = 10-1 of eMBB is available for UE to report CQI, and the UE needs to be able to report CQI for 3 BLER targets for Option C and Option D.

CQI Tables

Number of CQI tables
The table below summarizes companies’ view on the number of CQI table to define for URLLC, as expressed in their contributions.
	Company
	Company View

	Ericsson
	Two

	Huawei
	Two

	Samsung
	Two

	Nokia
	One (16 entry table in Proposal 2)

	ZTE
	One

	Intel
	Two (new table for lower BLER target, and legacy table for higher BLER target)

	Qualcomm
	One

	LG
	Two

	MediaTek
	Two

	AT&T
	Two (reuse eMBB CQI tables)

	Interdigital
	Two



Outcome of offline discussion:
Companies cannot converge on how many CQI tables to define. Continue discussion till next meeting.


Highest modulation order supported in the CQI and MCS tables
The table below summarizes companies’ view on the highest modulation order supported in the CQI and MCS tables for URLLC, as expressed in their contributions.

	Company
	Company View

	Ericsson
	64QAM

	Huawei
	64QAM

	Samsung
	16QAM for one CQI table, and 64QAM for the second CQI table

	Nokia
	16QAM

	ZTE
	16QAM (OK with 64-QAM)

	Intel
	64QAM

	Qualcomm
	64QAM

	LG
	---

	MediaTek
	64QAM

	AT&T
	64QAM and 256QAM (reuse eMBB CQI tables)

	Interdigital
	---



Outcome of offline discussion:
Majority view is to support highest modulation order of 16QAM and/or 64QAM. Only one company support 256QAM for URLLC.
Proposal 2. 	For new CQI table and MCS table constructed specifically for URLLC, 256QAM is not included.

What should be the spectral efficiency range of CQI table?
Outcome of offline discussion:
For a new CQI table other than existing eMBB CQI tables, the following applies. 
Proposal 3. 	Lowest spectral efficiency in any/all CQI table is not lower than 30/1024 * 2 (QPSK)
Proposal 4: 	Highest spectral efficiency in any/all CQI table is not greater than a value, where the value is selected from the following: 
(a) 666/1024 * 6
(b) 772/1024 * 6
(c) 873/1024 * 6
(d) 948/1024 * 6 

MCS Tables

What should be the spectral efficiency range of MCS table?

Outcome of offline discussion:
For a new MCS table other than existing MCS table defined for eMBB, the following applies. 
Proposal 5. 	The MCS table keeps at least all the higher N-2 spectral efficiency levels in the CQI table, where the CQI table and the MCS table correspond to the same BLER target, and N is the number of entries in the CQI table.
Proposal 6. 	Lowest spectral efficiency in any/all MCS table is not lower than 30/1024 * 2.
Proposal 7. 	Highest spectral efficiency in any/all MCS table is not greater than a value, where the value is selected from the following: 
(a) 666/1024 * 6
(b) 772/1024 * 6
(c) 873/1024 * 6
(d) 948/1024 * 6 

Conclusions
In this contribution, the following are proposed according to offline discussion:
Proposal 1. 	The two BLER targets that are configurable for URLLC are to be selected from the following options:
· Option A. (10-1, 10-4)
· Option B. (10-1, 10-5)
· Option C. (10-3, 10-5) 
· Option D. (10-2, 10-4)
· NOTE: BLER target discussion does not affect other parts in CQI report definition. 
· NOTE: Unless configured/defined otherwise, existing BLER target = 10-1 of eMBB is available for UE to report CQI, and the UE needs to be able to report CQI for 3 BLER targets for Option C and Option D.

Proposal 2. 	For new CQI table and MCS table constructed specifically for URLLC, 256QAM is not included.

For a new CQI table other than existing eMBB CQI tables, the following applies. 
Proposal 3. 	Lowest spectral efficiency in any/all CQI table is not lower than 30/1024 * 2 (QPSK)
Proposal 4: 	Highest spectral efficiency in any/all CQI table is not greater than a value, where the value is selected from the following: 
(a)   666/1024 * 6
(b) 772/1024 * 6
(c) 873/1024 * 6
(d) 948/1024 * 6 

For a new MCS table other than existing MCS table defined for eMBB, the following applies. 
Proposal 5. 	The MCS table keeps at least all the higher N-2 spectral efficiency levels in the CQI table, where the CQI table and the MCS table correspond to the same BLER target, and N is the number of entries in the CQI table.
Proposal 6. 	Lowest spectral efficiency in any/all MCS table is not lower than 30/1024 * 2.
Proposal 7. 	Highest spectral efficiency in any/all MCS table is not greater than a value, where the value is selected from the following: 
(a) 666/1024 * 6
(b) 772/1024 * 6
(c) 873/1024 * 6
(d) 948/1024 * 6 

[bookmark: _In-sequence_SDU_delivery]References
R1-1801563	CQI and MCS tables for URLLC	Ericsson
R1-1801631	Considerations on CQI /MCS table(s) and related aspects for URLLC	ZTE, Sanechips
R1-1801748	CQI design for NR URLLC	CATT
R1-1802546	Remaining details of CQI and MCS for URLLC	Nokia, Nokia Shanghai Bell
R1-1801354	MCS/CQI design for URLLC transmission	Huawei, HiSilicon
R1-1801676	MCS and CQI Tables design for URLLC	MediaTek Inc.
R1-1801999	Design of CQI tables for URLLC	Samsung
R1-1802225	Discussion on CQI and MCS table for URLLC	LG Electronics
R1-1802421	CQI and MCS tables for NR URLLC	Intel Corporation
R1-1802575	CQI and MCS tables for URLLC	InterDigital, Inc.
R1-1802603	CQI/MCS selection for URLLC	AT&T
R1-1802851	Considerations for CQI and MCS for URLLC	Qualcomm Incorporated

Appendix. Relevant 38.214 V15.0.0 Specification Texts
Appendix A. Existing 64-QAM CQI table for CP-OFDM

[bookmark: _Toc501048190]5.2.2.1	Channel quality indicator (CQI) 
…
[bookmark: _Hlk497821155]Based on an unrestricted observation interval in time unless specified otherwise in this Subclause, [and an unrestricted observation interval in frequency-TBD], 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 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 configures Table 5.2.2.1-2, or Table 5.2.2.1-3, or
-	a higher layer configured BLER-target, if the higher layer parameter CQI-table configures Table 5.2.2.1-4.
…
Table 5.2.2.1-2: 4-bit CQI Table
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	78
	0.1523

	2
	QPSK
	120
	0.2344

	3
	QPSK
	193
	0.3770

	4
	QPSK
	308
	0.6016

	5
	QPSK
	449
	0.8770

	6
	QPSK
	602
	1.1758

	7
	16QAM
	378
	1.4766

	8
	16QAM
	490
	1.9141

	9
	16QAM
	616
	2.4063

	10
	64QAM
	466
	2.7305

	11
	64QAM
	567
	3.3223

	12
	64QAM
	666
	3.9023

	13
	64QAM
	772
	4.5234

	14
	64QAM
	873
	5.1152

	15
	64QAM
	948
	5.5547



Appendix B. Existing 64-QAM MCS tables for CP-OFDM
Table 5.1.3.1-1: MCS index table 1 for PDSCH
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate x [1024]
R
	Spectral
efficiency

	0
	2
	120
	0.2344

	1
	2
	157
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	438
	2.5664

	18
	6
	466
	2.7305

	19
	6
	517
	3.0293

	20
	6
	567
	3.3223

	21
	6
	616
	3.6094

	22
	6
	666
	3.9023

	23
	6
	719
	4.2129

	24
	6
	772
	4.5234

	25
	6
	822
	4.8164

	26
	6
	873
	5.1152

	27
	6
	910
	5.3320

	28
	6
	948
	5.5547

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved
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