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1. Introduction
In RAN4 #95-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	PUSCH aggregation level
Regarding PUSCH aggregation level, the following options were agreed. 
	RAN4#95-e [1]
· PUSCH aggregation factor for 15 kHz SCS:
· Option 1: No requirement for 15 kHz SCS.
· Option 2: Only configure n2 for FDD and no requirement for TDD. 
· Option 3: Configure n2 for FDD and n8 for TDD with note.
· Note: The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary, while for FDD a value of n2 is necessary.



First of all, we need to clarify the motivation for PUSCH aggregation requirements. The PUSCH aggregation feature was introduced to achieve high reliability. In this test, it is important to make sure that the PUSCH slots can be correctly aggregated and demodulated at gNB. Therefore, the main motivation for this test is to verify the functionality of PUSCH slot-based aggregation. 
For 30 kHz SCS, it has been agreed to configure n2 for both FDD and TDD (7D1S2U) to verify the aggregation performance with two contiguous UL slots. On the other hand, for 15 kHz SCS, the configured aggregation level is not yet determined since there is no contiguous UL slots in the agreed TDD pattern, i.e., DDDSU. Considering the motivation to ensure the functionality, it is enough to aggregate two effective UL slots during the tests, and it is testable. Therefore, we prefer Option 3 (n2 for FDD and n8 for TDD). It is noted that the intention is to test two effective UL slots for PUSCH aggregation and the different value can be configured for other TDD patterns to aggregate the two UL slots.
Proposal 1: For high-reliability test, configure aggregation level n2 for FDD 15kHz SCS and n8 for TDD 15kHz SCS (Option 3).
2.1.2	SCS/BW for FR2
In RAN4 #95-e, it was agreed to introduce FR2 requirements for high-reliability with normal BLER test. However, the simulation assumptions for FR2 are TBD and need to be further discussed. The current open issues are captured in the WF as below: 
	RAN4#95-e [1]
· SCS/BW for FR2 (only if FR2 is defined)
· 60 KHz:
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz 
· 120 KHz
· Option 1: 100 MHz 
· Option 2: 50 MHz and 100 MHz 



For SCS/CBW, there was a similar discussion in FR1. At the last meeting, for FR1, it was agreed to introduce the minimum CBW (i.e., 5MHz for 15 kHz SCS and 10MHz for 30 kHz SCS) in addition to the typical CBW (i.e., 10MHz for 15 kHz SCS and 40MHz for 30 kHz SCS) to avoid untestable cases.
For FR2, similar approach can be considered. To avoid untestable cases, at least minimum CBW (i.e., 50MHz for 60 and 120 kHz SCS) should be defined in addition to the typical CBW (i.e., 50MHz for 60 kHz and 100MHz for 120 kHz SCS). Therefore, we prefer Option 2 or Option 2a which includes 50MHz for 60 kHz and 50/100 MHz for 120 kHz.
Proposal 2: Regarding FR2 SCS/CBW for high reliability tests, adopt option 2 or 2a:
· Option 2: 50/100MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
· Option 2a:  50MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
For additional DM-RS configuration, the same configuration should be considered as Rel-15. Therefore, we propose to introduce no additional DM-RS and one additional DM-RS configuration for FR2 URLLC requirements.
Proposal 3: Introduce both no additional DM-RS (pos0) and one additional DM-RS (pos1) for high-reliability requirements. 
2.1.3	Applicability rule
Regarding applicability rules for high-reliability, the candidate options were captured in the WF as below:
	RAN4#95-e [1]
· Test applicability rule for FR1 and FR2 if BS declare to support both FR1 and FR2:
· Option 1: Tests shall be done for either FR1 or FR2
· Option 2: Tests shall be done for both , and only 1 SCS will be tested for each frequency band with test applicability rule. 
· Option 3: Tests shall be done for both, all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2.



First of all, in Rel-15, the applicability rule for FR was not introduced, which means all supported FR need to be tested. Currently, there is no technical reasons to be able to change this principle. In general, operators can choose which SCS to operate and deploy, and a typical SCS depends on operating bands. For example, the following SCSs are typical assumptions:
· 15 kHz SCS for FR1 FDD band (e.g., Band n1, n3, etc.)
· 30 kHz SCS for FR1 TDD band (e.g., Band n77, n78, n79, etc.) 
· 120 kHz SCS for FR2 TDD (e.g., Band n257, n258, etc.) 
Option 1 or 2 has a risk of omitting tests for such typical assumptions, and such risks should be avoided. Therefore, we prefer to adopt the same applicability rule as Rel-15. Taking into account of above typical SCS for each operating bands, Option 3 is also acceptable.
Proposal 4: High-reliability tests shall be done for both FR1 and FR2 if BS declares support both, and all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2 (Option 3).
2.2	Low-latency test
2.2.1	SCS/BW for FR2
In RAN4 #95-e, it was agreed to introduce FR2 requirements for low-latency. However, the simulation assumptions for FR2 are TBD and need to be further discussed. The current open issues are captured in the WF as below: 
	RAN4#95-e [1]
· SCS/CBW for FR2 (only if FR2 is agreed)
· 60 KHz:
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz 
· 120 KHz
· Option 1: 100 MHz 
· Option 2: 50 MHz and 100 MHz



The same discussion as high-reliability test in section 2.1.2.
Proposal 5: Regarding FR2 SCS/CBW for low-latency tests, adopt option 2 or 2a:
Option 2: 50/100MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
Option 2a:  50MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
Proposal 6: Introduce both no additional DM-RS (pos0) and one additional DM-RS (pos1) for low-latency requirements. 
2.2.2	Applicability rule
Regarding applicability rules for low-latency, the candidate options were captured in the WF as below:
	RAN4#95-e [1]
· Test applicability rule for FR1 and FR2 if BS declare to support both FR1 and FR2:
· Option 1: Tests shall be done for either FR1 or FR2
· Option 2: Tests shall be done for both , and only 1 SCS will be tested for each frequency band with test applicability rule. 
· Option 3: Tests shall be done for both, all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2



The same discussion as high-reliability test in section 2.1.3.
Proposal 7: Low-latency tests shall be done for both FR1 and FR2 if BS declares support both, and all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2 (Option 3).
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, configure aggregation level n2 for FDD 15kHz SCS and n8 for TDD 15kHz SCS (Option 3).
Proposal 2: Regarding FR2 SCS/CBW for high reliability tests, adopt option 2 or 2a:
· Option 2: 50/100MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
· Option 2a:  50MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
Proposal 3: Introduce both no additional DM-RS (pos0) and one additional DM-RS (pos1) for high-reliability requirements. 
Proposal 4: High-reliability tests shall be done for both FR1 and FR2 if BS declares support both, and all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2 (Option 3).

For low-latency test:
Proposal 5: Regarding FR2 SCS/CBW for low-latency tests, adopt option 2 or 2a:
Option 2: 50/100MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
Option 2a:  50MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
Proposal 6: Introduce both no additional DM-RS (pos0) and one additional DM-RS (pos1) for low-latency requirements. 
Proposal 7: Low-latency tests shall be done for both FR1 and FR2 if BS declares support both, and all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2 (Option 3).
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