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1. Introduction
In #92 meeting, CQI and MCS design were discussed and some agreements in the following were achieved [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)

Companies are encouraged to consider the following when performing evaulations for down-selection of BLER targets for CQI reporting, e.g., 

· Resource efficiency: e.g., number of RE occupied, probability of blocking

· Feasibility of UE producing accurate CQI estimation for CQI reporting. Each company can provide views from their perspective. Assume existing definition of CSI reference resource.

· The distance in SNR (dB) between the two target is sufficient to generate distinct CQI in typical operation.

· UE complexity of being able to generate CQI report for 3 BLER targets  (e.g., Option (C) and (D) in certain cases) vs 2 BLER targets (Option (A) and (B))

· achieved latency

Conclusion:

· Regarding the number of CQI table to define for URLLC, finalize after the two BLER targets values for CQI reporting are agreed
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 
Agreements:

· Only single transport block (i.e., a single CW) transmission is supported for URLLC in Rel-15.
In this document, target BLER and CQI/MCS table design are discussed.
2. Discussion
2.1. Target BLER for URLLC
Considering the ultra-reliability and low latency requirement, lower target BLER should be considered. 
Though latency requirement is very low, considering short time duration for data, larger subcarrier spacing and advanced processing time, HARQ transmission is feasible. And HARQ transmission is more efficient than one shot transmission and can reduce resource blockage, which is also one bottleneck for low latency. So HARQ transmission should be supported for URLLC and lower target BLER, such as BLER =10-3 or BLER =10-4 for HARQ transmission can be defined. 

However, HARQ transmission does not always work. For example, there is no uplink resource before latency requirement in some TDD configurations or SFI configurations. Another example, when system load is high, URLLC traffic cannot be scheduled in time and only one shot transmission can be supported in remaining time. So one-shot transmission is inevitable and BLER =10-5 for one shot transmission can be considered.

Considering that the distance in SNR between two target BLER is sufficient to generate distinct CQI, BLER =10-3 and BLER =10-5 can be considered for URLLC.

Proposal 1: BLER =10-3 and BLER =10-5 can be considered for URLLC. 
2.2. CQI table
In order to meet low latency requirement, especially for one-shot transmission, ultra-low spectral efficiency in CQI table, such as 30/1024 * 2 (QPSK) should be included. In order to avoid system blockage and improve system efficiency, higher spectral efficiency in CQI table, such as 948/1024 * 6 (64QAM) can be considered.

For two target BLER for CQI, only in lower and higher spectral efficiency entries are different. So it is not necessary to define two tables for two targets BLER separately and one table integrated with CQI range indication for different target BLER is enough to support two target BLERs. CQI range for one target BLER can be configured in CSI report or indicated by target BLER implicitly. To maintain the same number of CQI bits, the target BLER=10-3 CQI includes highest spectral efficiency entries, while removing the lowest spectral efficiency entries, when compared to the target BLER=10-5 CQI.
Table 1 CQI Table for URLLC

	CQI index for BLER 10^-3
	CQI index for BLER 10^-5
	modulation
	code rate x 1024
	efficiency

	0
	0
	out of range

	N/A
	1
	QPSK
	30
	0.0586

	N/A
	2
	QPSK
	50
	0.0977

	1
	3
	QPSK
	78
	0.1523

	2
	4
	QPSK
	120
	0.2344

	3
	5
	QPSK
	193
	0.3770

	4
	6
	QPSK
	308
	0.6016

	5
	7
	QPSK
	449
	0.8770

	6
	8
	QPSK
	602
	1.1758

	7
	9
	16QAM
	378
	1.4766

	8
	10
	16QAM
	490
	1.9141

	9
	11
	16QAM
	616
	2.4063

	10
	12
	64QAM 
	466 
	2.7305 

	11
	13
	64QAM
	567
	3.3223

	12
	14
	64QAM
	666
	3.9023

	13
	15
	64QAM
	772
	4.5234

	14
	N/A
	64QAM
	873
	5.1152

	15
	N/A
	64QAM
	948
	5.5547


Proposal2: One table is enough to support two target BLERs.
· CQI range for one target BLER can be configured in CSI report or indicated by target BLER implicitly.

2.3. MCS table
According to above discussion that one CQI table is designed for URLLC, it is natural to define one corresponding MCS table. MCS table in NR contains code rate and modulation order, which is similar with CQI table, so it is reasonable to construct the MCS table using the entries in CQI tables.
CQI range can be triggered dynamically by dynamic CSI report trigger. It is a problem how to indicate MCS range dynamically. In addition, the number of MCS element in MCS table is larger than 16 and DCI bits need to be compressed or reduced in compact DCI. So it is better to configure MCS elements for specific DCI format. For example, Compact DCI is configured by MCS element set 1, which has 8 lower MCS elements for high reliability transmission. Normal DCI is configured by MCS element set 2, which has 16 higher MCS elements for middle and high reliability transmission. 
Proposal3: Dynamic configuration for MCS range should be supported 
3. Conclusions

Proposal 1: BLER =10-3 and BLER =10-5 can be considered for URLLC. 
Proposal 2: One table is enough to support two target BLERs.

· CQI range for one target BLER can be configured in CSI report or indicated by target BLER implicitly.
Proposal 3: Dynamic configuration for MCS range should be supported.
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