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1. Introduction
In the last meeting, remaining issues on PUSCH were captured in WF [1]. 
	RAN4 #90bis
Reduction of test cases
· Removal of test cases with DMRS configuration 1+0
· For FR1, remove all PUSCH test cases with DMRS configuration 1+0 for type A and type B;
· Add test applicability rule for test cases with correlation level low
· Option 1:Add the following applicability rule in TS 38.141-1:
8.2.1.2.3 Applicability of requirements for different number of RX antennas
Unless otherwise stated, a BS that has declared to support a set of RX antennas for a specific test case, is required to test the lowest and highest numbers of supported RX antennas for which requirements are defined.
· Option 2: No new rule.
PTRS configuration for MCS2
· Background: Agreed applicability rule in R4-1902434:
· “If BS supports both with PT-RS configured and without PT-RS configured, select one of the PUSCH requirements for with PT-RS configured or without PT-RS configured for test, otherwise BS vendor tests the PUSCH requirements for the declared PT-RS configuration supporting.”
· Restore balance of test case coverage and consistency by:
· Option 1: Re-introduce previous test cases for MCS 2 with PT-RS enabled.
· Option 2: No change.
· Other options not precluded.



In this contribution, we discuss on these open issues and other remaining issues.
2.	Discussion
2.1.	DMRS configuration 1+0
In the last meeting, for FR1, test cases with DMRS configuration 1+0 were removed from the specification since some test cases are not feasible to achieve 70% throughput. On the other hand, for FR2, it is FFS whether test cases with DMRS configuration 1+0 are removed or not. 
For FR2, it is expected to use 120kHz SCS. According to simulation results from different companies, it seems that there are not so many cases that cannot be achieved throughput in PUSCH with 120kHz SCS and DMRS configuration 1+0. In addition, unlike FR1, FR2 does not require high-speed mobility. Also, from point of the number of tests, it seems that there is no concern since either one configuration is tested according to the applicability rule even if both configurations are supported. From above discussion, PUSCH with DMRS configuration 1+0 is useful in FR2 and there is no concern to keep the tests. 
[bookmark: _GoBack]Proposal 1: Keep test cases with DMRS configuration 1+0 for FR2.
2.2.	PTRS configuration for MCS2
For FR2, it is FFS whether to re-introduce test cases for MCS2 with PTRS configuration. Currently, for MCS 16 and MCS 20, both configuration with and without PTRS are introduced.  Even if test cases for MCS2 with PTRS are re-introduced, the number of test applied for one BS is not changed since either one configuration will be tested according to test applicability. Therefore, we prefer to re-introduce them.
Proposal 2: Re-introduce previous test cases for MCS 2 with PT-RS enabled (Option 1).
2.3.	30% throughput test metric
In performance requirements for BS demodulation, only 70% throughput test metric is introduced. In RAN4 #90, it was proposed to introduce PUSCH with 30% throughput test metric to guarantee HARQ transmission performance [2], however no agreement is reached taking into account of time budget for Rel.15. On the other hand, in performance requirements for UE demodulation, not only 70% but also 30% throughput test metrics have been introduced to ensure the HARQ performance at UE. Figure 1 shows the comparison of the performance between UEs with proper soft combining (blue) and no combining cases (red). It is noted that this simulation is for UE demodulation (PDSCH), however the trend is similar as BS demodulation (PUSCH). According to Figure 1, it can be seen 2.3dB degradation at 30% throughput test point between with proper combining and no combining cases, while 0.4dB at 70% throughput test point. If 30% throughput test metric is not introduced, there is a risk that a BS with a bad HARQ performance could pass the test. 


Figure 1: Performance comparison between proper and no soft combining
In addition, in E-UTRA, 30% throughput test metric was introduced for PUSCH in Rel.8.
· PUSCH for multipath fading conditions in Rel.8 E-UTRA:
· 30% throughput test metric;
· 70% throughput test metric;
· PUSCH for multipath fading conditions in Rel.15 NR:
· 70% throughput test metric;
From above discussion, test metric of 30% throughput is important to verify the HARQ performance at BS. Therefore, it is proposed to introduce 30% throughput test metrics for PUSCH in TEI-15 or Rel.16.
Proposal 3: For FR1 and FR2, introduce PUSCH requirements with 30% throughput metric in TEI-15 or Rel.16.
2.4.	1 RB allocation test
In RAN4 #90, it was proposed to introduce PUSCH with 1RB allocation in Rel.15, however no agreement is reached taking into account of time budget for Rel.15. According to TS 38.214, the configurable RB allocation in the frequency domain is 1 RB. In order to guarantee the performance of the minimum RB allocation, the test cases with 1 RB allocation is necessary. In addition, in Rel.8 LTE, with the same motivation, not only full RB but also 1 RB allocation test cases for QPSK, 16QAM and 64QAM are specified.  Therefore, we propose to introduce PUSCH requirements with 1RB allocation in TEI-15 or Rel.16. 
Proposal 4: For FR1 and FR2, introduce PUSCH requirements with 1 RB allocation in TEI-15 or Rel.16.
3.	Conclusion
In this contribution, we discuss on remaining issues for PUSCH. The following proposals are obtained.
Proposal 1: Keep test cases with DMRS configuration 1+0 for FR2.
Proposal 2: Re-introduce previous test cases for MCS 2 with PT-RS enabled (Option 1).
Proposal 3: For FR1 and FR2, introduce PUSCH requirements with 30% throughput metric in TEI-15 or Rel.16.
Proposal 4: For FR1 and FR2, introduce PUSCH requirements with 1 RB allocation in TEI-15 or Rel.16.
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