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Discussion
BLER targets for CQI reporting
In RAN1#92, following agreements related to the down-selection of BLER targets for CQI reporting were captured in the Chairman’s notes [1]:
Agreements:
The two BLER targets for CQI reporting that are configurable for URLLC are to be down-selected from one of 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)

The above options are primarily different in terms of the variation between the maximum and minimum BLER target. In order to down-select one of the four options, we must take following factors into consideration:
· The scheduling decision in terms of MCS selection is up to gNB scheduler, so the selection of the BLER target values for CQI reporting do no restrict using a different MCS index corresponding to different BLER target for data transmission
· At least one of the BLER target values for CQI reporting should be 10-1, which is used for eMBB. This intends to support simultaneous operation of eMBB and URLLC. In addition, the amount of additional test for CQI performance can be reduced.
· Very low BLER target value for CQI reporting might result in increased testing time from RAN4 perspective
Based on the above arguments, we propose to use Option A as the preferred alternative. 
Proposal 1: Select Option A with BLER target values of (10-1, 10-4) for CQI reporting that are configurable for URLLC in NR.
CQI and MCS tables
In RAN1#92, following agreements related to the CQI and MCS tables were captured in the Chairman’s notes [1]:
Agreements:
· For new CQI table and MCS table constructed specifically for URLLC, 256QAM is not included.
· Lowest spectral efficiency in any/all CQI table is not lower than 30/1024 * 2 (QPSK)
· Highest spectral efficiency in any/all CQI table is not greater than a value, where the value is selected from one of the following: 
a) 666/1024 * 6
b) 772/1024 * 6
c) 873/1024 * 6
d) 948/1024 * 6 
· Lowest spectral efficiency in any/all MCS table is not lower than 30/1024 * 2.
· 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 

For designing CQI and MCS tables for URLLC, following arguments need to be taken into consideration:
· Reliability needs to be prioritized over high spectral efficiency values, meaning, finer values with lower spectral efficiency values should be included.
· High reliability could be achieved along with high spectral efficiency when the channel condition is quite good. Therefore, the range of spectral efficiency should still be sufficient to cover high spectral efficiency values
· Signalling overhead needs to be considered and therefore, more coarser entries for high spectral efficiency values should be supported.

Furthermore, considering the limited timeframe for URLLC in NR Rel. 15, relatively simple solutions should be aimed. Based on the above arguments, following proposals could be considered for CQI and MCS tables for NR URLLC in Rel. 15:

Proposal 2: Highest spectral efficiency in any/all CQI table is not greater than 873/1024 * 6 for NR URLLC in Rel. 15 and following CQI table for NR URLLC could be supported:
Table 1: 4-bit CQI Table for NR URLLC
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	30
	0.0586

	2
	QPSK
	60
	0.1172

	3
	QPSK
	90
	0.1758

	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
	340
	1.3281

	10
	16QAM
	378
	1.4766

	11
	16QAM
	490
	1.9141

	12
	16QAM
	616
	2.4063

	13
	64QAM
	466
	2.7305

	14
	64QAM
	666
	3.9023

	15
	64QAM
	873
	5.1152



Proposal 3: Highest spectral efficiency in any/all MCS table is not greater than 873/1024 * 6 for NR URLLC in Rel. 15 and following MCS table for NR URLLC could be supported:
Table 2: 4-bit MCS table for NR URLLC
	MCS index
	modulation
	code rate x 1024
	efficiency

	0
	QPSK
	30
	0.0586

	1
	QPSK
	60
	0.1172

	2
	QPSK
	90
	0.1758

	3
	QPSK
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK
	602
	1.1758

	8
	16QAM
	340
	1.3281

	9
	16QAM
	378
	1.4766

	10
	16QAM
	434
	1.6953

	11
	16QAM
	490
	1.9141

	12
	16QAM
	616
	2.4063

	13
	64QAM
	466
	2.7305

	14
	64QAM
	666
	3.9023

	15
	64QAM
	873
	5.1152



Conclusion
In this contribution we discussed the open issues related to the BLER targets for CQI reporting and the design of CQI and MCS tabled for URLLC in NR. Based on the discussion, following proposals are made:
Proposal 1: Select Option A with BLER target values of (10-1, 10-4) for CQI reporting that are configurable for URLLC in NR.
Proposal 2: Highest spectral efficiency in any/all CQI table is not greater than 873/1024 * 6 for NR URLLC in Rel. 15 and following CQI table for NR URLLC could be supported:
Table 1: 4-bit CQI Table for NR URLLC
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	30
	0.0586

	2
	QPSK
	60
	0.1172

	3
	QPSK
	90
	0.1758

	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
	340
	1.3281

	10
	16QAM
	378
	1.4766

	11
	16QAM
	490
	1.9141

	12
	16QAM
	616
	2.4063

	13
	64QAM
	466
	2.7305

	14
	64QAM
	666
	3.9023

	15
	64QAM
	873
	5.1152




Proposal 3: Highest spectral efficiency in any/all MCS table is not greater than 873/1024 * 6 for NR URLLC in Rel. 15 and following MCS table for NR URLLC could be supported:
Table 2: 4-bit MCS table for NR URLLC
	MCS index
	modulation
	code rate x 1024
	efficiency

	0
	QPSK
	30
	0.0586

	1
	QPSK
	60
	0.1172

	2
	QPSK
	90
	0.1758

	3
	QPSK
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK
	602
	1.1758

	8
	16QAM
	340
	1.3281

	9
	16QAM
	378
	1.4766

	10
	16QAM
	434
	1.6953

	11
	16QAM
	490
	1.9141

	12
	16QAM
	616
	2.4063

	13
	64QAM
	466
	2.7305

	14
	64QAM
	666
	3.9023

	15
	64QAM
	873
	5.1152
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