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1. Introduction
In RAN4 #96-e, WF on NR URLLC BS performance requirements was approved [1]. 
In this contribution, we provide our views on BS performance requirements for high-reliability and low-latency.
2.	Discussion
2.1	High reliability test 
2.1.1	Applicability rule for FR1
Regarding PUSCH aggregation test applicability, the following options were agreed. 
	RAN4#96-e [1]
· PUSCH aggregation factor for 15 kHz SCS:
· Option 1: The requirement with PUSCH aggregation level n8 for TDD with 15 KHz SCS can be applied with FDD or TDD 30 KHz SCS with PUSCH aggregation level n2.
· Option 2: The requirements for PUSCH with aggregation for 15 kHz can be tested either by configuring n8 and the DDDSU TDD pattern or by configuring FDD with aggregation level n2. 



For aggregation level, we propose n8 for aggregation in 2 consecutive UL slots as below:
· 15kHz SCS, TDD (DDDSU): n8
· 15kHz SCS, FDD: n2
· 30kHz SCS, TDD (7D1S2U): n2
· 30kHz SCS, FDD: n2
In our understanding, in Rel-15 principle, the requirement is evaluated with TDD and the same requirement can be applied for both TDD and FDD. However, each SCS should be evaluated individually. If option 1 means that the requirement for TDD 15 kHz SCS with PUSCH aggregation level n8 can be applied for TDD 30 kHz SCS with PUSCH aggregation level n2, option 1 is not aligned with Rel-15 principle. We believe that the same Rel-15 principle should be used for PUSCH aggregation factor of high reliability test for FR1. In addition, we propose that the value of SNR for TDD 15kHz SCS with PUSCH aggregation level n8 can be applied for the value of SNR for FDD 15kHz SCS with PUSCH aggregation level n2.
Proposal 1: For high reliability test, the requirements for PUSCH with aggregation for 15 kHz can be tested either by configuring n8 and the DDDSU TDD pattern or by configuring FDD with aggregation level n2 (Option 2).
Proposal 2: The value of SNR for TDD 15kHz SCS with PUSCH aggregation level n8 can be applied for the value of SNR for FDD 15kHz SCS with PUSCH aggregation level n2.
2.1.2	Test parameters for FR2
In RAN4 #96-e, it was agreed on most of FR2 requirements for high-reliability with normal BLER test. However, there are a few open issues need to be further discussed. The current open issues are captured in the WF as below: 
	RAN4#96-e [1]
· TDD pattern
· Option 1: DDDSU, S=10:2:2
· Option 2: DSUU, S=12:2
· Aggregation factor for TDD
· Option 1: n8 for DDDSU
· Option 2: n2 for DSUU
· Option 3: n8 for DDDSU with note
· Note: The testing can be performed with a different TDD pattern
· Channel model
· Option 1: TDLA30-300 Low
· Option 2: TDLA30-75
· DM-RS
· Option 1: 1+0 and 1+1
· Option 2: 1+1



RAN4 has used DDDSU for other BS demodulation requirements in Rel-15 as the test parameter of TDD pattern for FR2. Thus, it might be better to adopt DDDSU as TDD pattern.
Proposal 3: Adopt DDDSU, S=10:2:2 as TDD pattern (Option 1).
For aggregation factor, the same principle as FR1 can be used for FR2. If RAN4 adopts DDDSU as TDD pattern, aggregation factor for TDD should be n8 to verify the functionality of PUSCH repetition with two effective uplink slots. Therefore, we prefer to adopt n8 for DDDSU.
In the actual test, different TDD patterns such as DSUU can be used. For DSUU, n2 might be applied to test two effective uplink slots. However, it is enough to define only n8 for DDDSU as default parameters which will be captured in the specifications. 
Proposal 4: Adopt n8 for DDDSU as aggregation factor for TDD with note (Option 3). 
TDLA30-75 Low and TDLA30-300 Low are used for 64QAM and QPSK/16QAM, respectively, in Rel-15 demodulation requirements for FR2. So TDLA30-300 Low is general channel model and is reasonable to adopt for FR2 high reliability. 
Proposal 5: Adopt TDLA30-300 Low as channel model (Option 1). 
In Rel-15 specifications, both 1+0 and 1+1 were introduced for FR2 performance requirements. BS vendor can declare 1+0 or/and 1+1 which means that it can be allowed and expected to support only 1+0 in some cases. There is no need to narrow down DM-RS configurations from Rel-15 without technical reasons. Thus we believe that RAN4 should introduce DM-RS with 1+0 and 1+1 configurations. However, we understood that it is difficult to have consensus on both 1+0 and 1+1, and Option 2 is majority views in RAN4. In addition, from reliability point of views, DM-RS 1+1 has better performance than 1+0. Taking into account of above, we could compromise to Option 2.
Proposal 6: Introduce DM-RS with 1+1 (Option 2). 
2.2	Low-latency test
2.2.1	Test parameters for PUSCH mapping type B for FR2
In RAN4 #96-e, it was agreed on most of FR2 requirements for low-latency. However, there are a few open issues need to be further discussed. The current open issues are captured in the WF as below: 
	RAN4#96-e [1]
· MCS
· Option 1: MCS10 from table 3
· Option 2: MCS 5 or MCS 2 from table 3
· DM-RS
· Option 1: 1+0 and 1+1
· Option 2: 1+0
· Option 3: 1+1 if symbol length lager than 4
· Symbol length
· Option 1: 2
· Option 2: 4
· Option 3: 7



In RAN4 #95-e, previous discussions have concluded that MCS 10 from table 3 is appropriate for the amount of data assumed in the URLLC for FR1. If it is feasible to use MCS 10 from table 3 in FR2 for low latency, we can reuse the same MCS as agreed in FR1.
Proposal 7: Adopt MCS 10 from table 3 (Option 1).
For PUSCH symbol length, there is no need to change from FR1. Because we have already discussed appropriate symbol length and MCS value for low latency in FR1, and we don’t think the basic idea will change in FR2. Thus we prefer option 1 (2 symbols). In addition, if RAN4 adopts 2 or 4 as symbol length, the possible DM-RS configuration is only 1+0.
Proposal 8: Adopt 2 as symbol length (Option 1) and DM-RS with 1+0 (Option 2).
3.	Conclusion
In this contribution, we provide views on BS demodulation requirements for URLLC. The following proposals are obtained.
For high reliability test:
Proposal 1: For high reliability test, the requirements for PUSCH with aggregation for 15 kHz can be tested either by configuring n8 and the DDDSU TDD pattern or by configuring FDD with aggregation level n2 (Option 2).
Proposal 2: The value of SNR for TDD 15kHz SCS with PUSCH aggregation level n8 can be applied for the value of SNR for FDD 15kHz SCS with PUSCH aggregation level n2.
Proposal 3: Adopt DDDSU, S=10:2:2 as TDD pattern (Option 1).
Proposal 4: Adopt n8 for DDDSU as aggregation factor for TDD with note (Option 3).
Proposal 5: Adopt TDLA30-300 Low as channel model (Option 1). 
Proposal 6: Introduce DM-RS with 1+1 (Option 2).
For low-latency test:
Proposal 7: Adopt MCS 10 from table 3 (Option 1).
Proposal 8: Adopt 2 as symbol length (Option 1) and DM-RS with 1+0 (Option 2).
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