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1. Introduction

The applicability rule for BS demodulation requirements was discussed for several meetings, with the latest agreements captured in [1].

This contribution discusses the remaining issues.
2. Discussion
1) Additional DMRS for PUSCH
For FR2 PUSCH, it was agreed to use DMRS 1+0 in RAN4 #AH-1807. Then in RAN4 #88bis, one company requested to add the test case for DMRS 1+1, and this request has not agreed yet.
According to the ideal simulation results summary in RAN4 #89 meeting [2], for some cases for FR2 PUSCH 2T2R, such as {60kHz SCS, 100MHz bandwidth, 16QAM}, 70% relative throughput is not achievable with DMRS 1+0. For these test cases, one additional DMRS would be helpful to improve the PUSCH performance. Thus we support to define requirements for FR2 PUSCH with DMRS 1+1.

Proposal 1: Define requirements for FR2 PUSCH with DMRS 1+1.
Considering the test applicability for PUSCH with DMRS 1+0 and 1+1, we would propose to test both. This is because larger TBS can be achieved for DMRS 1+0 while better BLER performance can be achieved for DMRS 1+1, different configurations can be applied in different scenarios. 
Proposal 2: Conduct test for PUSCH with both DMRS 1+0 and 1+1.
2) PUSCH mapping type B

For FR1 PUSCH, it was discussed whether to test non-slot and/or slot based transmission with resource mapping type B, and 4 options were listed in [3]. 
· For FR1, 

· Whether to test non-slot and/or slot based transmission with resource mapping type B
· Option1: Type B for non-slot based.
· Option2: Type B for slot based
· Option3: Type B for both slot and non-slot based.
· Option4: Type B not tested
From our perspective, we prefer to define requirements for type B with non-slot based transmission, since slot-based transmission has been already tested together with type A.
If it is difficult for all involved companies to agree on introducing type B with non-slot based transmission, an possible compromise is to introduce requirements for type B with both slot and non-slot based transmission, and either one or both can be tested based on BS declaration.

Proposal 3: For PUSCH mapping type B, two options can be considered:

· Define requirements for non-slot based transmission
· Define requirements for both slot and non-slot based transmission, and conduct test for either one or both based on BS declaration
3) Additional DMRS for PUCCH format 3/4
For FR2 PUCCH DMRS configuration, the following agreement was reached in last Aug [4]:
· FR2: 

· Without additional DMRS

· FFS with additional DMRS
Based on the average of ideal simulation results for FR1 PUCCH format 3/4 under TDLC300-100, PUCCH with additional DMRS can bring 0.3-0.8 dB gain w.r.t. PUCCH without additional DMRS [2]. Therefore we support to define requirements for FR2 PUCCH with additional DMRS as well. As for the test applicability, the test can be conducted based on BS declaration, and both with and without DMRS will be tested if both are supported by BS.

Proposal 4: Define requirements for FR2 PUCCH with and without additional DMRS, and conduct test for either one or both based on BS declaration.

4) PRACH SCS
For PRACH with short sequence, it was agreed to test one of the supported PRACH SCS per FR [1], but it is not clear which SCS is to be tested if multiple SCSs in one FR are supported by BS.

As known, PRACH with smaller SCS would be more sensitive to the frequency offset, hence we propose to test the smallest supported SCS per FR for PRACH.
Proposal 5: For PRACH with short sequence, conduct test for the smallest supported SCS per FR.

5) CA requirements
NR CA has been introduced from Rel-15 in the core specification, and the BS demodulation requirements for CA has not been discussed in previous meetings. 

To verify CA performance, some additional tests for CP-OFDM PUSCH should be conducted. While for DFT-s-OFDM PUSCH, since it is typically used for cell edge UE, DFT-s-OFDM PUSCH requirements for CA might not be needed.
For LTE PUSCH, the test for CA is defined in TS 36.141 and copied below: 
For a BS supporting FDD UL carrier aggregation, only the FDD CC combination with largest aggregated bandwidth is used for the test. If there is more than one combination the FDD CC combination with the largest number of component carriers is used for the test. For this CC combination the tests using full PRB allocation FRC are conducted on per CC basis and measured by the required SNR levels corresponding to the bandwidths used on the different CCs.

For a BS supporting TDD UL carrier aggregation, only the TDD CC combination with largest aggregated bandwidth is used for the test. If there is more than one combination the TDD CC combination with the largest number of component carriers is used for the test. For this CC combination the tests using full PRB allocation FRC are conducted on per CC basis and measured by the required SNR levels corresponding to the bandwidths used on the different CCs.
It is seen that for LTE PUSCH CA test, the main principle is to test the CC combination with the largest aggregated bandwidth, and to verify PUSCH performance at per CC basis.

These principles can also be applied for NR PUSCH CA test. One thing to be noted is that multiple SCSs are supported in NR, and it was agreed to test all declared SCS for single carrier PUSCH. For the CC combination with the largest aggregated bandwidth, how to select the SCS for each CC needs further study. 
Proposal 6: For CA demodulation requirements, 
· Define some additional requirements for CP-OFDM PUSCH only

· Conduct test for the CC combination with the largest aggregated bandwidth, and verify the performance at per CC basis
· Study further on how to select the SCS for each CC
3. Conclusion
This contribution discussed the applicability rule for BS demodulation requirements, and had the following proposals:

Proposal 1: Define requirements for FR2 PUSCH with DMRS 1+1.
Proposal 2: Conduct test for PUSCH with both DMRS 1+0 and 1+1.
Proposal 3: For PUSCH mapping type B, two options can be considered:

· Define requirements for non-slot based transmission
· Define requirements for both slot and non-slot based transmission, and conduct test for either one or both based on BS declaration
Proposal 4: Define requirements for FR2 PUCCH with and without additional DMRS, and conduct test for either one or both based on BS declaration.

Proposal 5: For PRACH with short sequence, conduct test for the smallest supported SCS per FR.

Proposal 6: For CA demodulation requirements, 
· Define some additional requirements for CP-OFDM PUSCH only

· Conduct test for the CC combination with the largest aggregated bandwidth, and verify the performance at per CC basis
· Study further on how to select the SCS for each CC
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