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1	Introduction
RAN1 has completed core specification for Rel-16 NR-U. Although the core part of NR-U is still under discussed in RAN4, based on RAN plenary meeting, the performance part related with NR-U is supposed to start from this meeting. According the WID [1],   the objective of performance part WI for NR-U is stated as 
	· Specify the following requirement [RAN4]
· Base station demodulation performance requirements
· UE demodulation performance requirements
· Radio Resource Management performance requirements, including RRM/RLM test cases
· Base station conformance testing


In this contribution, based on RAN1 agreement on key aspect of NR-U design, we provide our view on the BS demodulation requirement of NR-U.
2	Discussion
In order to support UL transmission for NR-U, RAN1 has designed many features for enhancement as following key aspects for physical lay enhancement 
· PUSCH enhancement
· PUSCH enhancement
· PRACH enhancement
· SRS enhancement 
PUSCH transmission
Similar as LTE eLAA design, the basic unit of PUSCH resource allocation is RB interlace for NR-U to meet the OCB requirement, which consists of 10 or 11RBs equally spaced over the whole bandwidth, as follows
	· 15 KHz SCS: M=10 interlaces with N=10 or 11 PRBs/interlace for 20MHz carrier bandwidth
· 30 KHz SCS: M=5 interlaces with N=10 or 11 PRBs/interlace for 20 MHz carrier bandwidth





Figure 1. Interlace deign for PUSCH with 15 KHz SCS and 30 KHz SCS
RAN1 has specified a new resource allocation mapping to allow contiguous and selected non-contiguous interlace level resource allocation.
In NR Rel-15 PUSCH requirement, RB allocation is supposed to be continuous within transmission bandwidth for whole bandwidth. With RB interlace design, the related receiver process behavior shall be different with existed method for contiguous, such as channel estimation, timing/frequency offset block. In LTE eLAA, RAN4 has introduced the requirement with interlace design. Therefore, it makes sense to define the related requirement to verify PUSCH demodulation performance with RB interlace resource allocation
Meanwhile, no enhancements or Rel-15 UL signals and channels for 10MHz carrier bandwidth is agreed. 
Proposal 1: PUSCH demodulation performance with RB interlace resource allocation can be considered for NR-U in RAN4 
Proposal 2: No BS performance requirements with 10MHz bandwidth configuration for NR-U 
PUCCH transmission
The interlace design is also applied for PUCCH. RAN1 has designed the related enhancement for format 0/1/2/3. The number of PRBs with allocated interlace is agreed as 
	· For interlace PF 0/1/2
· Npucch =10 or 11 depending on the allocated interlace
· For interlace PF3
· Npucch =10



Similar with PUSCH, the related requirement to verify PUCCH should be considered. For format 0/1, RAN1 has designed the cycling cyclic shifts across PRBs of interlace to control PAPR/CM property. For format 2, RAN1 applied the OCC-cycling across PRBs of an interlace mechanism. And for format 3, the application for pre-DFT OCC with block-wise repetition in the time domain followed by mapping over the whole interlace in frequency (analogous to Rel-15 Format4) is introduced. Meanwhile, one interlace or two interlace can be supported for format 3, where UE can use either one full interlace or two full interlace according to configured maximum code rate and actual UCI payload size.
For Rel-15, RAN4 specified the requirements for all the PUCCH formats. To reduce the test effort, whether to define requirements of all the enhanced PUCCH formats for NR-U should be further studied.
Proposal 3: PUCCH demodulation performance with RB interlace resource allocation can be considered for NR-U in RAN4. FFS on PUCCH formats
PRACH transmission
To meet the minimum bandwidth requirement by regulation, Rel-16 NR-U support an enhanced PRACH design by adopting a single ZC sequence of length 1151 for 15 KHz SCS, and 571 for 30 KHz SCS. The related PRACH parameter with logical root indices, cyclic shifts and frequency position are new designed. The enhancement can be applied for NR legacy format A, B, C. 
For Rel-15, RAN4 design the requirements for short formats with A1/A2/A3/B4/C0/C4.  To reduce the test effort, whether to define requirements for all the enhanced PRACH formats for NR-U should be further studied.
Proposal 4: RRACH demodulation performance with single ZC sequence can be considered for NR-U in RAN4. FFS on PRACH formats
SRS transmission
Regarding the SRS transmission, RAN1 has introduced the addition flexibility in configuration as following agreement
	· Support RRC configuration of an SRS resource to start at any OFDM symbol within a slot by extending  RRC parameter startPosition of resourceMapping of SRS-Config for Rel-16 to have  a value range 0..13



For SRS, since there is no test in legacy system. Hence, there should be no performance requirements for SRS.
Proposal 5: No performance requirements for SRS
3	Conclusion
In this contribution, the view on BS demodulation requirement for NR-U is presented.
Proposal 1: PUSCH demodulation performance with RB interlace resource allocation can be considered for NR-U in RAN4
Proposal 2: No BS performance requirements with 10MHz bandwidth configuration for NR-U
Proposal 3: PUCCH demodulation performance with RB interlace resource allocation can be considered for NR-U in RAN4. FFS on PUCCH formats
Proposal 4: RRACH demodulation performance with single ZC sequence can be considered for NR-U in RAN4. FFS on PRACH formats
[bookmark: _GoBack]Proposal 5: No performance requirements for SRS for NR-U
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