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Introduction
In RAN1#92bis, the following agreements were reached.
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

Agreements:
· In total, there are two CQI tables for URLLC CQI reporting
· The first table for URLLC CQI reporting is the same as the existing 64QAM CQI table without any change, which is for BLER target 10-1 for URLLC
· Note: this means the agreement on “Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6” is overturned
· The new table will have entries corresponding to BLER target 10-5
· For CSI reporting, the CQI field is 4-bit.

Agreements:
· For BLER 10-5, 
· Companies are encouraged to perform simulations for the new CQI table for URLLC, including
· The lowest SE entry 
· E.g., 30~50/1024*2
· Note that the highest SE entry of no more than 772/1024*6 is already agreed
· Consider using approximately equally spaced SNR values
· Other options are not precluded
· Whether or not some existing CQI entries for BLER 10-1 can be reused
· Consider exsiting CQI entires when applicable
· In total 15 CQI entries (+1 OOR entry)
· In performing the simulations, consider
· Fading channel (TDL-A, 30ns) & (TDL-C, 300ns)
· Other options are not precluded
· Payload of 32 bytes
· Other payload sizes can also be considered, up to each company
· SNR at 5% geometry for the lowest SE entry
· Other options are not precluded
· For other simulation assumptions, refer to agreements from RAN1#92
· Similar considerations are also applicable to the MCS table evaluations 

In RAN1#93, the following agreements are reached.
Agreements:
· For CQI table for URLLC with target BLER of 10^-5, 
· At least some entries for CQI table for target BLER of 10^-1 are re-used
· The highest SE entry is 772/1024*6
· The lowest SE entry is between (30 ~ 40)/1024*2

Agreements:
· The MCS table for CP-OFDM based PUSCH is separate from the MCS table for DFT-s-OFDM based PUSCH
· The same MCS table is used for PDSCH and CP-OFDM based PUSCH
· At least one new MCS table is introduced for URLLC

This contribution provides a summary of offline discussion on the support of separate CQI/MCS tables for URLLC. 
New CQI Table for URLLC

Offline Proposal:
· Lowest SE entry for the new CQI table is 30/1024 * 2.
Proposal:
· The CQI table for URLLC with target BLER of 10^-5 is composed of 16 entries, including one entry of “out of range”.
Offline Proposal:
The CQI table for URLLC with target BLER of 10^-5 is:
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	30
	0.0586

	2
	QPSK
	50
	0.0977

	3
	QPSK
	78
	0.1523

	4
	QPSK
	120
	0.2344

	5
	QPSK
	193
	0.3770

	6
	QPSK
	308
	0.6016

	7
	QPSK
	449
	0.8770

	8
	QPSK
	602
	1.1758

	9
	16QAM
	378
	1.4766

	10
	16QAM
	490
	1.9141

	11
	16QAM
	616
	2.4063

	12
	64QAM
	466
	2.7305

	13
	64QAM
	567
	3.3223

	14
	64QAM
	666
	3.9023

	15
	64QAM
	772
	4.5234




Proposal:
· In CSI report, RRC parameter cqi-Table implicitly provides the BLER target for CQI reporting.
· New 64QAM table implies BLER target =10^-5 only. 
· Existing 64QAM table and 256QAM table imply BLER target =10^-1 only.
· From RAN1 perspective, RRC parameter bler-Target is not used by RAN1 specification.
MCS Table(s) for URLLC
Number of MCS table(s)
Offline Proposal:
For CP-OFDM of URLLC, the MCS table design and signalling is selected from one of the options below.
· Option 1: Two MCS tables are used for URLLC. 
· The first MCS table reuses the existing 64QAM MCS table of eMBB. 
· The second MCS table is newly introduced for URLLC.
· Signalling is selected from the following:
· Option 1-A: RRC signalling is used to select the MCS table. The RRC parameter is extension of existing RRC parameter.
· Supported by (6): Ericsson, Nokia, Intel, CATT, Samsung, MediaTek
· Option 1-B: Dynamic signalling is used to select the MCS table.
· NOTE: This option requires a new mechanism to provide dynamic signalling.
· Supported by (5): Samsung, InterDigital, AT&T, OPPO, Huawei
· Option 2: Only one MCS table is used for URLLC. The MCS table is newly introduced for URLLC.
· Signalling is selected from the following:
· Option 2-A: RRC signalling is used to select the eMBB vs URLLC MCS table
· Supported by (3): Huawei, Qualcomm, ZTE
· Option 2-B: Dynamic signalling is used to select the eMBB vs URLLC MCS table
· Supported by (4): AT&T, Qualcomm, Huawei, InterDigital

Offline discussion:
For Option 1, the new MCS table is:
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	Code rate 
× 1024
	Spectral
efficiency

	0
	2
	30
	0.0586

	1
	2
	40
	0.0781

	2
	2
	50
	0.0977

	3
	2
	64
	0.1250

	4
	2
	78
	0.1523

	5
	2
	99
	0.1934

	6
	2
	120
	 0.2344

	7
	2
	157
	 0.3066

	8
	2
	193
	 0.3770
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	2
	251
	 0.4902

	10
	2
	308
	 0.6016

	11
	2
	379
	 0.7402

	12
	2
	449
	 0.8770

	13
	2
	526
	 1.0273

	14
	2
	602
	 1.1758

	15
	4
	340
	 1.3281

	16
	4
	378
	 1.4766

	17
	4
	434
	 1.6953

	18
	4
	490
	 1.9141

	19
	4
	553
	 2.1602

	20
	4
	616
	 2.4063

	21
	6
	438
	 2.5664

	22
	6
	466
	 2.7305

	23
	6
	517
	 3.0293

	24
	6
	567
	 3.3223

	25
	6
	616
	 3.6094

	26
	6
	666
	 3.9023

	27
	6
	719
	 4.2129

	28
	6
	772
	 4.5234

	29
	2
	reserved

	30
	4
	

	31
	6
	


* The green-highlight entries are obtained as follows. For two entries of same SE but different modulation order in existing MCS table, the entry with higher modulation order is kept, and the entry with lower modulation order is removed. See performance study in [1][13].

For Option 2, the new MCS table is:
	MCS Index
[image: ]
	Modulation Order
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	Code rate 
× 1024
	Spectral
efficiency

	0
	2
	30
	0.0586

	1
	2
	40
	0.0781

	2
	2
	50
	0.0977

	3
	2
	66(?)
	0.1289

	4
	2
	78
	0.1523

	5
	2
	99
	0.1934

	6
	2
	120
	 0.2344

	7
	2
	157
	 0.3066

	8
	2
	193
	 0.3770

	9
	2
	251
	 0.4902

	10
	2
	308
	 0.6016

	11
	2
	379
	 0.7402

	12
	2
	449
	 0.8770

	13
	2
	526
	 1.0273

	14
	2
	602
	 1.1758

	15
	4
	340
	 1.3281

	16
	4
	378
	 1.4766

	17
	4
	434
	 1.6953

	18
	4
	490
	 1.9141

	19
	4
	553
	 2.1602

	20
	4
	616
	 2.4063

	21
	6
	438
	 2.5664

	22
	6
	466
	 2.7305

	23
	6
	517
	 3.0293

	24
	6
	567
	 3.3223

	25
	6
	616
	 3.6094

	26
	6
	666
	 3.9023

	27
	6
	719
	 4.2129

	28
	6
	772
	 4.5234

	29
	2
	reserved

	30
	4
	

	31
	6
	




Offline Proposal:
· For both CP-OFDM and DFT-s-OFDM, the new MCS table for URLLC has size 32, and the MCS field in DCI is 5-bit.
· For CP-OFDM, the 32-entry MCS table includes 3 reserved entries for modulation order. For DFT-s-OFDM, the 32-entry MCS table includes at least 3 reserved entries for modulation order (QPSK, 16QAM, 64QAM).
· FFS if more reserved entries are needed
· Regarding pi/2-BPSK support for PUSCH, URLLC reuses the same signalling and procedure as eMBB.

Offline Proposal:
· The lowest SE entry in the new MCS table is the same as the lowest SE entry of the CQI table for BLER target of 10^-5.

Miscellaneous discussion notes:
When a MCS entry with SE>772/1024*6 is used to schedule a transmission, the UE is not expected to achieve BLER target = 10^-5 with a single transmission. This is up to implementation and has no spec impact.
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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
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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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