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1	Introduction
In RAN1#92bis, the following decisions were made regarding URLLC support.
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.

In this contribution, we discuss how the UE capabilities should be defined for supporting URLLC. 
[bookmark: _Ref178064866]2	Discussion
The CQI table that’s to be introduced for BLER target =1e-5 is introduced for the UE to reach very high reliability required of URLLC service when only a single transmission is allowed. This may happen for certain numerologies combinations (for example, SCS, (mini-)slot duration), due to the end-to-end latency requirement of 1 ms.
Similarly, a MCS table is expected to be introduced for URLLC service, which contains new MCS entries with spectral efficiency lower than the lowest in the eMBB 64 QAM table. That is, new MCS entries with spectral efficiency lower than 2 * 120/1024 are expected, where 2 refers to QPSK, 120/1024 refers to the lowest code rate in the eMBB 64 QAM table.
The CQI table and MCS tables for URLLC implies a different set of UE capabilities for handling PDSCH and PUSCH resource allocation. For example, if the lowest MCS entry for URLLC is code rate 32/1024 with QPSK, then the number of PRBs required is close to 4 times that of eMBB, assuming that only the code rate is lowered while all other parameters are the same. This is illustrated in Table 1, where the TB size is assumed to be the required URLLC payload size of 32 bytes (=256 bits).

Table 1. Estimated number of PRBs (NPRB) when using lowest code rate of 32/1024 for URLLC, as compared to lowest code rate 120/1024 of eMBB
	TBS (bits)
	Number of layers
	Modulation order
	Code rate
	Number of OFDM symbols
	Estimated NPRB

	256
	1
	2
	120/1024
	2
	46

	256
	1
	2
	120/1024
	4
	23

	256
	1
	2
	120/1024
	7
	14

	256
	1
	2
	32/1024
	2
	171

	256
	1
	2
	32/1024
	4
	86

	256
	1
	2
	32/1024
	7
	49



Thus, two features need to be introduced for high reliability service, one for CQI report, the other for MCS table support. This is illustrated in Table 2. Since these features are not needed for eMBB, they should be optional features with capability signalling.
Note that while the features are motivated by the URLLC service, once introduced, the UE capabilities can be used for any service.
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a. [bookmark: _Toc513737749]Support CQI report for BLER=1e-5.
b. [bookmark: _Toc513737750]Scheduling PDSCH and PUSCH with the MCS table of high reliability.
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Table 2. Additions to the UE feature list for high reliability support
	Feature group
	Components
	Need for gNB to know whether the
feature is supported by the UE
(what happens if gNB does not know?)
	Consequences if the feature
 is not supported by the UE
	Type (see R2-1712078)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Responsible WG
	Recommendation

	Support CQI report for BLER=1e-5
	Support the CQI report using the CQI table defined for BLER target of 1e-5
	Yes
	CQI table for BLER=1e-5 is not supported
	Type 4
	N.A.
	N.A.
	RAN1
	Optional with capability signaling

	Scheduling PDSCH and PUSCH with the MCS table of high reliability
	Scheduling PDSCH and PUSCH with the 64QAM MCS table which contains MCS entries with spectral efficiency lower than 2*120/1024
	Yes
	High reliability transmission is not achieved for cell edge UEs
	Type 4
	N.A.
	N.A.
	RAN1
	Optional with capability signaling




Conclusion
In this contribution, we discussed the need of two UE capabilities for high reliability support, e.g., for URLLC service. Based on the discussion in the previous sections we propose the following:
Proposal 1	Add two features to the UE feature list for supporting URLLC:
c. Support CQI report for BLER=1e-5.
d. Scheduling PDSCH and PUSCH with the MCS table of high reliability
Proposal 2	Both features should be “Optional with capability signalling.”
 
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Hlk504729869]R1-1805752, “LS on NR UE feature list”, RAN1#92bis, Sanya, China, April 16th – 20th, 2018.
Chairman notes, RAN1#92bis, Sanya, China, April 16th – 20th, 2018.

	1/2	
