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1. Introduction

In RAN #84 meeting, the WID on NR performance requirement enhancement was approved in [1]. This WI targets to define some important UE/BS demodulation and CSI reporting requirements that have been discussed but not introduced in Rel-15, and one of the objectives is to define new PUSCH demodulation requirement.

BS demodulation requirements:

· To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test cases will be introduced if the existing test coverage is insufficient.
· Additional BS demodulation requirements
· For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the OTA testability limit, to replace the existing requirements for MCS 16. 

This contribution provides our view on these new PUSCH demodulation requirements.

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 some PUSCH performance tests at 30% throughput.
Proposal 1: Introduce some PUSCH performance tests at 30% throughput.
As stated in the WID [1], 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. And 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.
2.2  FR2 PUSCH 2T2R test with 16QAM

For FR2 PUSCH 2T2R test with 16QAM, we provided the required SNR at 70% throughput for MCS 12, 13, 14, 15 and 16 in Table 1.
Table 1.
Required SNR at 70% throughput 
(ideal result, without PTRS, 60kHz SCS, 50MHz CBW)
	MCS
	MCS 12
	MCS 13
	MCS 14
	MCS 15
	MCS 16

	DMRS 1+0
	11.26
	13.35
	15.92
	21.18
	-

	DMRS 1+1
	10.05
	11.13
	12.45
	14.21
	15.00


On top of the ideal result, the impairment margin (impairment result - ideal result) as well as the test tolerance should be taken into account. According to the summary spreadsheet in [2], the average of impairment margin for the FR2 PUSCH 2T2R MCS16 tests from different companies is 2.8 dB. In addition, the test tolerance for FR2 2Tx PUSCH test is 0.8 dB.

As a result, to ensure the OTA conformance test requirement does not exceed 20 dB, we propose to use MCS 13 to replace MCS 16 for FR2 PUSCH 2T2R 16QAM.

Proposal 3: Use MCS 13 to replace MCS 16 for FR2 PUSCH 2T2R 16QAM.
3. Conclusion
This contribution provided our view on new PUSCH demodulation requirements in Rel-16, with the following proposals:

Proposal 1: Introduce some 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: Use MCS 13 to replace MCS 16 for FR2 PUSCH 2T2R 16QAM.
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