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1. Introduction

Initial discussion on Rel-16 BS demodulation requirements was took place in RAN4 #92 meeting, with some agreements captured in the ad-hoc minutes [1]. This contribution discusses the open issues and provides initial simulation results.
2. Discussion
2.1  30% throughput test point
The need of checking PUSCH/PDSCH performance at 30% throughput was discussed in Rel-15. The main scenarios and motivations are: low rate data transmission for cell edge user and high speed user, verifying soft combining of multiple HARQ transmissions.

For PDSCH, some tests for 30% throughput have been introduced in Rel-15. While for PUSCH, the test for 30% throughput has been deferred to the later release. Note that for LTE, PUSCH performance at 30% throughput has been tested from Rel-8.
Considering the clear motivation as above, it is proposed to introduce new PUSCH performance tests at 30% throughput.
Proposal 1: Introduce new PUSCH performance tests at 30% throughput.
As stated in the WID [2], limited test cases will be introduced for 30% PUSCH throughput test if it is justified. So, we propose to only consider MCS 2 and 1Tx rank-1 transmission for low data rate PUSCH. Moreover, it would be fine to cover only one channel bandwidth for each SCS, i.e., 15kHz + 5MHz, 30kHz + 10MHz, 60kHz + 50MHz, 120kHz + 50MHz.

Proposal 2: For 30% PUSCH throughput test, only cover MCS 2, 1 Tx and the minimal channel bandwidth per SCS.
In the last meeting, it was discussed that if 30% throughput can be tested with small PRB allocation, it is might be more meaningful to introduce the 30% throughput test. Firstly, cell edge UE is usually power limited but not resource limited, so it is more efficient to allocate small number of PRBs; secondly, the channel estimation performance with small PRB number has not been verified in Rel-15. 
In the following, we provide our preliminary simulation results for PUSCH with 1, 2, 3, 4, 5 PRBs. In the simulations, we assume CP-OFDM PUSCH, mapping type A, 1T2R, 30kHz, 10MHz, TDLB100-400, DMRS 1+1. 
Table 1.
Required SNR at 30% PUSCH throughput
	PRB number
	1
	2
	3
	4
	5

	Required SNR (dB)
	-7.17
	-7.91
	-8.09
	-8.00
	-8.15


It is seen that the required SNR at 30% throughput is similar for PRB number of 2, 3, 4, 5, and higher SNR is required for PRB number of 1. In addition, the SNR gap for 1 PRB and 2 PRB PUSCH is not very big, i.e., less than 1dB. Therefore, if possible, we would propose to test 30% throughput with 1PRB PUSCH allocation.

Proposal 3: For 30% PUSCH throughput test, configure 1 PRB if possible.
2.2  FR2 PUSCH 2T2R test with 16QAM
In the last meeting, the following agreement was reached regarding FR2 PUSCH 2T2R test with 16QAM:
· Agree to replace all the existing FR2 2T2R requirements with MCS 16 by MCS12 in TS 38.104 and TS 38.141-2.

· Reuse the agreed simulation assumptions for FR2 2T2R cases with MCS 16 by referring to Slide#6 in R4-1907241.
In our companion paper in [3], we provide our ideal and impairment simulation results for MCS 12. 
One thing we would like to discuss is the applicable release of the new requirements for MCS12. With the intention is to replace the existing tests for MCS 16 but not adding more tests, we wonder would it possible to introduce the MCS12 tests from Rel-15?
Proposal 4: Discuss whether the FR2 PUSCH 2T2R MCS12 demodulation test can be applicable from Rel-15.

3. Conclusion
This contribution provided our view on new PUSCH demodulation requirements in Rel-16, with the following proposals:

Proposal 1: Introduce new PUSCH performance tests at 30% throughput.
Proposal 2: For 30% PUSCH throughput test, only cover MCS 2, 1 Tx and the minimal channel bandwidth per SCS.

Proposal 3: For 30% PUSCH throughput test, configure 1 PRB if possible.

Proposal 4: Discuss whether the FR2 PUSCH 2T2R MCS12 demodulation test can be applicable from Rel-15.
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