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1   Background
During RAN4#88 Sweden meeting, WF [1] NR UL general part and PUSCH demodulation performance was approved. 

In this contribution, we would like to share our views about those listed open issues.

2   Discussion

2.1   Bandwidth and SCS
As per the agreements made in last meeting, the minimum bandwidth 5MHz and 10MHz for 15kHz SCS and 30kHz SCS were added for the minimum BS performance requirements definitions. But when we check Table 5.3.5-1 in TS 38.101-1, almost all bands support larger bandwidth than 5MHz except bands n51 and n76, there are no bands that only support 10MHz bandwidth for 30KHz SCS, considering that the very strict timeline for Release 15, very heavy workload and the defined bandwidths for NR, we do not think that it is so emergent to define performance requirements for 5MHz BW/15KHz SCS and 10MHz BW/30KHz SCS in Rel-15 timeline. If it is needed in the future, RAN4 can consider to define performance requirements for them in release independent manner.
Proposal 1: Postpone to define NR BS performance requirements for 5MHz BW/15KHz SCS and 10MHz BW/30KHz SCS in Rel-15 timeline.
2.2   TDD UL-DL configuration
In the approved WF [1], RAN4 agreed to just consider those NR TDD UL-DL configurations from operators’ input, especially those configurations with first priority as shown below:
· TDD configurations
· FR1 15kHz SCS
· DDDSU(aligned with LTE config#2 with 5ms periodicity), S=10D:2G:2U
· FR1 30kHz SCS

· Configuration 1: 7D1S2U, S =  6D:4G:4U

· Configuration 2: DDDSUDDSUU, S = 10D:2G:2U
· Configuration 3: DDDSU, S=10D:2G:2U
· FR2: 60kHz SCS
· Configuration 2: DDSU, S=11D+3G
· FR2 120kHz SCS

· Configuration 1: DDDSU, S=10D:2G:2U
· Configuration 2: DDSU, S=11D+3G
As discussed in last RAN4 meeting, it is unpractical to define performance requirements for all NR UL DL configurations in Rel-15, at the same time LTE only define performance requirements for one UL DL configuration that is not used in real network at all, also companies agreed to do some simulations for different UL DL configurations to analyse if it is also feasible to define one set of performance requirements for NR different UL DL configurations.
The following are our simulation results:
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	TDD UL DL configuration
	SNR@70%Max TP

	7D1S2U
	7.70

	DDDSUDDSUU
	7.51

	DDDSU
	7.35


From the above results, we can know that there is marginal gap between different TDD UL DL configurations, so it is feasible to only define one set of performance requirements for NR different UL DL configurations.
Proposal 2: Only define one set of performance requirements for NR different UL DL configurations.
2.3   PT-RS configuration for FR2

As per the TS 38.214 section 6.2.3

If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. The PTRS may only be present if RNTI equals MCS-C-RNTI, C-RNTI, CS-RNTI, SP-CSI-RNTI.
From the above core specification, we can know that PT-RS configuration is not mandatory to be present.

From Table 6.2.3.1-1 and 6.2.3.1-2 of TS 38.214 for the time density and frequency density of PT-RS, they are function of scheduled MCS and scheduled bandwidth:
Table 6.2.3.1-1: Time density of PT-RS as a function of scheduled MCS

	Scheduled MCS
	Time density(
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	IMCS < ptrs-MCS1 
	PT-RS is not present

	ptrs-MCS1 
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 IMCS < ptrs-MCS2
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	ptrs-MCS2 
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 IMCS < ptrs-MCS3
	2

	ptrs-MCS3 
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 IMCS < ptrs-MCS4
	1


Table 6.2.3.1-2: Frequency density of PT-RS as a function of scheduled bandwidth

	Scheduled bandwidth
	Frequency density (
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	NRB < NRB0
	PT-RS is not present

	NRB0 
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	 NRB1 
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It means that PT-RS is not present for certain MCS or number of PRB range, but the specific MCS and number of PRB range is configurable and maybe depend on many factors to decide in real network,

Also as per TR 38.801, phase noise has impact on high frequency band by 20log( ) degradation, how to define the performance requirement for different frequency range, usually RAN4 define performance requirements with band agnostic manner. Even RN4 agree to configure PT-RS and model phase noise, but how to model it and which models should be used in the simulation setup is very complex and how much impact to the final demodulation performance need detailed and deep study and it is strictly related to the real implementation, too much investigation is needed, it is hard to reach a common understanding how much impact it will cause, different companies maybe have different views, in the final performance requirements definition, maybe there is no essential difference between either explicitly model phase noise in company’s own simulation or just add a certain amount of margin based on company’s own analysis and implementation, to simplify the work and speedup the work progress, it is a feasible way to add a certain amount of margin for phase noise impact as per the different gNB implementations.
Proposal 3: Add a certain amount of margin on top of the final averaged performance requirements for phase noise impact.
2.4   EN-DC
For the performance test for EN-DC, it is still FFS:
· EN-DC: 
· Further discuss whether to have specific tests for EN-DC in BS demodulation part in the next meeting.
Considering the very strict timeline, RAN4 can discuss it after the SA normal demodulation performance requirements are finalized.

Proposal 4: Focus on the SA normal demodulation performance requirements discussion.
3   Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Proposal 1: Postpone to define NR BS performance requirements for 5MHz BW/15KHz SCS and 10MHz BW/30KHz SCS in Rel-15 timeline.
Proposal 2: Only define one set of performance requirements for NR different UL DL configurations.
Proposal 3: Add a certain amount of margin on top of the final averaged performance requirements for phase noise impact.
Proposal 4: Focus on the SA normal demodulation performance requirements discussion.
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