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1   Background
The performance part of NR eMIMO will be started in this February meeting and we provided several contributions discussing whether and which part of all characteristics of eMIMO is needed for defining performance requirements. 

In this contribution, we will mainly focus on the BS side and discuss other left topics including Low PAPR and Multi-Beam. The discussion of Multi-TRP can be found in our companion contributions []. 

Therefore, in this contribution, we at first briefly introduce the agreements from RAN1 and then discuss whether these agreements will have impacts on RAN4 demodulation performance and give our suggestion on which of them needs to be defined performance requirements.
2   Discussion
2.1   Low PAPR
For UE that near the cell edge, the PAPR of transmission waveform is the domestic fraction for maximum transmission power. For uplink implementation, π/2 BPSK modulation method is supported by DFT-S-OFDM based waveform. However, ZC sequence is adopted by PUSCH and PUCCH with DFT-S-OFDM waveform, which leads to higher PAPR compared to the symbol carrying data that modulated by π/2 BPSK.

In Rel-16, new sequence generation design has been introduced intending to reduce the PAPR for PUSCH and PUCCH (format 3/4). 
See the agreed design procedure for DMRS sequence of allocation length more than 30:


Figure 2.2-1 Agreed new design for DFT-S-OFDM based DMRS sequence generation

This procedure can be summarized as : first initialized by pseudo-random sequence(Gold sequence) and then modulated byπ/2 BPSK.

The pseudo-random sequence generation and initialization is totally the same with that in 5.2.1 in Rel-15. 
To be specific, for PUSCH, the cinit refers to:
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For PUCCH(format3/4), the cinit refers to:
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For DMRS sequence of allocation length equals to 12, 18 or 24, first search and generate by CGS and then modulated by π/2 BPSK. The CGS table can be found in [2]. 

Other agreements are related to the signaling and has less to do with physical layer. 

Based on the describe above and thinking from RAN4 perspective, the PAPR improvement for DFT-S-OFDM based DMRS sequence is mainly focus on replacing original sequence generation method (using Low PAPR sequence) to the new design of pseudo-random sequence followed byπ/2 BPSK modulation. There is no new processing algorithm or new typical scenario that has been introduced but sequence generation updated. Therefore, we propose not to define performance requirement for PAPR enhancement for DFT-S-OFDM based sequence as well. 
Proposal 1: Propose not to define any new PUSCH and PUCCH performance requirements for DFT-S-OFDM based DMRS enhancement
2.2   BS side of Multi-Beam

Based on the revised WID of NR eMIMO for Rel-16 in RAN#85 [1], there is an objective related to the Multi-Beam enhancement for eMIMO, which are described as follows:

· Enhancements on multi-beam operation, primarily targeting FR2 operation:

· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2 

· Specify measurement and reporting of either L1-RSRQ or L1-SINR
Since the multi-panel operation that facilitates panel-specific beam selection is agreed to not to be supported in Rel-16, we will mainly discuss UL latency and overhead reduction in this contribution. 

2.2.1   UL latency and overhead reduction

Agreements related to the UL latency and overhead reduction can be briefly summarized as follows:
1. Using MAC-CE to update multiple PUCCH spatial relation simultaneously. 

Simultaneously updating up to 4 groups PUCCH beam information

2. Using MAC-CE to update spatial relation for AP-SRS

UE expects that all SRS resources are configured with the same spatial relation in one SRS resource set

3. Using MAC-CE to update pathloss reference RS for PUSCH/RS

4. Default spatial relation for PUCCH/SRS in FR2

5. Other beam management enhancement

As we can see, agreements above are much related to the signaling other than demodulation part of PUCCH. Therefore, we think that for UL latency and overhead reduction, the impact on RAN4 performance is rather small and no requirement is needed for these enhancements. 

Proposal 2: Propose not to define any new PUCCH performance requirements for UL latency and overhead reduction.
3   Proposals
In this contribution, we briefly summarized the RAN1 agreements of BS side enhancement for eMIMO and analyzed the impact on RAN4 part. Finally, we give our views on whether or which part needs to be defined performance requirements.
In conclusion, we propose the following:
Proposal1: Propose not to define any new PUSCH and PUCCH performance requirements for DFT-S-OFDM based DMRS enhancement
Proposal2: Propose not to define any new PUCCH performance requirements for UL latency and overhead reduction.
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