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1	Introduction
During the last RAN plenary meeting, the NR performance requirement enhancement was approved as a WI and the newest version of WID can be found in RP-191587[1]. As indicated in the objective of performance part WI as follows:
	- BS demodulation requirement
· To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test cases will be introduced if existing test coverage is insufficient
· Additional BS demodulation requirement 
· For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the OTA testability limit, to replace the existing requirements for MCS 1


[bookmark: _GoBack]The new Rel-16 WI is to define performance requirements for selected NR features. In this contribution, the view about the Rel-16 NR performance requirement enhancement is provided.
2	Discussion
2.1	Background
NR Rel-15 performance requirements were started from April 2018. The major work was completed by June 2019. During the WI stage, RAN4 group have a lot of discussion and specified the most of essential requirement for NR features specified in Rel-15.
· Channel 
For UL channel, the following requirement are specified 
· PUSCH with CP-OFDM
· PUSCH with DFT-s-OFDM
· UCI on PUSCH
· PUCCH with single slot for format 0, 1,2, 3 and 4
· PUCCH with multi slot for format 1
· PRACH with format 0 for long sequence, and formats A1, A2, A3, B4, C0 and C4 for short sequence without restricted set.
· SCS&BW
For SCS and channel bandwidth combination, the following requirements are specified:
· 15kHz,  5MHz, 10MHz, 20MHz
· 30kHz,  10MHz, 20MHz, 40MHz, 100MHz
· 60KHz, 50MHz, 100MHz
· 120KHz,  50MHz, 100MHz, 200MHz
· Time resource allocation
For time resource allocation, the following requirements are specified:
· Type A and Type  B with slot based for FR1
· Type B with non-slot based for FR2
· RS configuration
For RS configuration, the following requirements are specified:
· 1+1 DMRS configuration with type 1 and single-symbol structure for FR1 and FR2
· 1 DMRS configuration with type 1 and single-symbol structure for FR2
· PTRS configuration for MCS 16 and MCS 20 for FR2
· Without PTRS configuration for MCS 2,16 and MCS 20 for FR2
· Antenna configuration
For Antenna configuration, the following requirements are specified:
· 1/2Tx, 2/4/8 Rx antenna configuration for FR1
· 1/2Tx , 2 Rx antenna configuration for FR2
Considering the test effort and tight time schedule, no all the NR features are covered when developing the Rel-15 performance requirements. It is indeed difficult to finish the requirement within the Rel-15 timeline.
Generally, these requirements mentioned above can satisfy the early deployment request for operators. 
2.2 Additional requirement 
As agree in the last RAN4 meeting [2], the following is agreed 
	- RAN4 suggests including the following objective for NR BS demodulation performance requirements in Rel-16
· Investigate and define 30% TP test point for PUSCH performance requirements, if agreeable 
· Investigate and define 1PRB PUSCH performance requirements, if agreeable



In LTE, for the PUSCH requirement, two test points with 30% and 70% TP are applied for specified. For 30% test point, the target of this test point is to verify the requirement of cell edge UE and the ability of HARQ. For NR Rel-15, considering the test effort, only 70%TP test point is chosen for requirement.
In LTE, the 30% TP test point is only specified for 1Tx requirement; it is straight forward that only single layer will be scheduled for cell edge. Meanwhile, in order to guarantee the acceptable Link budget performance, small number of RB sizes and lower MCS level will be considered. Thus, the test cases mentioned above should be down selected. RAN4 group should further discussion how to down select the corresponding test cases for 30% TP requirements.  
Proposal 1:  30%TP test point requirement is only considered for 1Tx requirements with small RB allocation and lower MCS level with limited test cases.
During the WI stage, MCS 2 , MCS 16, MCS 20 which corresponding to QPSK, 16QAM and 64QAM modulation schemes, are chosen for the PUSCH requirements, 20 is only available for 1Tx with FR1 and FR2. Based on the observation of simulation results, with 2Tx2Rx, for FR1, with MCS 16,  the related requirements around 18dB, while for FR2, the related requirements around 19dB with DMRS 1+1 configuration, and the related requirements large than 20dB with 1 DMRS configuration.
Based on the MCS table specified in NR spec, MCS 16 is the highest MCS index for 16QAM, For 2Tx cases (2 layers), due to the accuracy of channel estimation, the inter layer interference can be not suppressed properly, especially for 16QAM and 64QAM, which is sensitive for both phase and amplitude. Considering the OTA testability, the derived SNR for MCS 16 with some test scenario is very high and large than 20dB, obviously, more effort are needed to check these unseasonable requirement case by case, RAN4 group has discussed the solution to handle FR2 OTA tests with SNR>20dB. For additional requirement with low MCS level, such as MCS 12 or 14 can be considered for FR1 and FR2 with 2Tx2R. As for SCS and BW combination as well as antenna configuration, considering the agreed applicability rule, it is not necessary to retest all existed test scenario. Typical test scenario with limited test cases should be considered for additional requirement.
Proposal 2:  Keep the current test cases of MCS 16 with defined test applicability rule, Lower MCS level, such as MCS 12 or MCS 16 can be considered for FR1 and FR2 with 2Tx2Rx antenna configuration. Typical test scenario with limited test cases should be considered for additional requirement.
3	Conclusion
In this contribution, the view of BS performance requirements for NR performance enhancement in Rel-16 is provided.
Proposal 1:  30%TP test point requirement is only considered for 1Tx requirements with small RB allocation and lower MCS level with limited test cases.
Proposal 2:  Keep the current test cases of MCS 16 with defined test applicability rule, Lower MCS level, such as MCS 12 or MCS 16 can be considered for FR1 and FR2 with 2Tx2Rx antenna configuration. Typical test scenario with limited test cases should be considered for additional requirement.
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