Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 Meeting #92bis	R1-1805642
Sanya, China, April 16th – 20th, 2018

Source:	Ericsson
[bookmark: _Toc511072827]Title:	Offline Discussion on Support of Separate CQI and MCS table(s) for URLLC
Agenda Item:	7.2.1
Document for:	Discussion and Decision
Introduction
In RAN1 #90bis, #92, and #92bis, the following agreements on CQI and MCS tables 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 

Agreements:
· Lowest spectral efficiency in any/all CQI table is not lower than 30/1024 * 2 (QPSK)
· Lowest spectral efficiency in any/all MCS table is not lower than 30/1024 * 2.

Agreements:
· The two BLER targets that are configurable for URLLC for CSI reporting are:
· Option B. (10-1, 10-5)
· Note: The definition of the test case for the BLER target of 10-5 should take into account channel and interference variations and estimation errors.

Agreements:
· Highest spectral efficiency for CQI based on 10-5 BLER target for URLLC is no more than 772/1024*6
· Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6
· It doesn’t necessarily mean that the CQI table introduced for eMBB can not be directly reused for URLLC – it’s still a separate discussion
· Note that 
· Whether or not to have two tables or a single table covering both BLER targets is a separate issue

This contribution provides a summary of offline discussion on the support of separate CQI/MCS tables for URLLC. 
Discussion on CQI Tables for URLLC
Reuse Entries in Existing CQI table
[bookmark: _GoBack]Proposal:
· For BLER target of 1e-1, reuse existing 64QAM CQI table for URLLC CQI reporting.
· The existing 64QAM CQI table is copied below.

	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



Total Number of CQI tables

	Number of new CQI tables 
	Reasons to support 
	Supporting companies

	1
	· One CQI table for both BLER targets is easier for UE implementation than two CQI tables
	Qualcomm, MediaTek

	2
	· BLER target of 1e-1 and 1e-5 have different SNR requirement, hence different CQI entries at the highest and lowest end
· The two CQI tables can share majority of CQI entries, thus this does not significantly increase UE implementation complexity for estimating CQI
	ZTE, E///, Samsung



[bookmark: _Hlk511782414]Potential proposal:
For URLLC CQI reporting, 
· Alternative 1: a single CQI table for both BLER targets
· Alternative 2: two tables are used, one for each BLER target
Size of CQI table(s)

	Size of new CQI table 
	Supporting companies

	3-bit table
	AT&T

	4-bit table
	E///, ZTE, Intel, Samsung, Qualcomm, Nokia, InterDigital

	5-bit table
	Huawei



Proposal:
· For CSI reporting, the CQI field is 4-bit.
Note: the above does not apply to differential CQI.

Lowest Spectral Efficiency Entry for CQI
	Code rate for lowest SE
	Supporting companies

	~30 /1024
(30, 32)/1024
	(8) ZTE, Huawei, OPPO, Nokia, Panasonic, InterDigital, E///,  Samsung,

	~40 /1024
(39, 40)/1024
	(2) ZTE, Qualcomm

	50 /1024
	(3) CATT, Intel, MediaTek



Potential next step:
· Simulation study to determine the lowest SE entry for CQI of BLER target 1e-5.
· Fading channel
· Payload of 32 bytes
· SNR at 5% geometry
Other CQI entries
Potential Proposal:
· CQI entries are obtained using approximately equally spaced SNR values.
Conclusions
In this contribution, the following is proposed according to offline discussion:
Proposal:
· For BLER target of 1e-1, reuse existing 64QAM CQI table for URLLC CQI reporting.
· The existing 64QAM CQI table is copied below.
	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



Proposal:
· For CSI reporting, the CQI field is 4-bit.
Note: the above does not apply to differential CQI.
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Appendix. Existing CQI and MCS Tables
Appendix A. Existing 64-QAM CQI table for CP-OFDM
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



[bookmark: _Hlk511778070]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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