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Introduction
[bookmark: _Ref378529477]In RAN #80, a new work item on MIMO has been approved. The objective for this WI Is as follows:
	The work item aims to specify the enhancements identified for NR MIMO. The detailed objectives are as follows. 
· Extend specification support in the following areas [RAN1]
· Enhancements on MU-MIMO support:
· Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2  
· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· 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 a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
· Perform study and make conclusion in the first RAN1 meeting after start of the WI, and if needed, specify CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers (no change on RE mapping specified in Rel-15)
· Specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class)




In RAN1#AH1901, the following agreements were made for DMRS sequence design for Pi/2 BPSK
Agreement
For one OFDM symbol DMRS and for PUSCH with pi/2 BPSK modulation, down select among the following alternatives
· Alt.0: Only a single DMRS port is supported (one comb is used)
· Alt.1: One DMRS port per comb is supported (in total 2 ports)
· Alt.2: Support two DMRS ports per comb (in total 4 ports) 
· Study may take UL timing misalignment into account

In this contribution, we provide our views on the remaining issues PAPR for NR. 
On the Number of DMRS ports per COMB
In the previous meeting, there was discussion regarding the number of DMRS ports per comb for UL MIMO.   The group discussed the following 3 alternatives 
· Alt.0: Only a single DMRS port is supported (one comb is used)
· Alt.1: One DMRS port per comb is supported (in total 2 ports)
· Alt.2: Support two DMRS ports per comb (in total 4 ports) 

Since Pi/2 BPSK is used for transform precoding and transform precoding waveform is applied for only the low SNR UEs. That is UEs at the cell edge. It is well known that SU-MIMO with more than one layer transmission is very rare for cell edge UEs.  In addition, MU-MIMO with transform precoding is not a possible solution for multiple reasons. First, MU-MIMO provides gains only when the cell load is greater than 75%.  Since MU-MIMO with CP-OFDM for one UE (say cell center) and transform precoding for the other UE is highly complex, we don’t see it is a viable solution in near future for NR. Second, it is well known that optimal MIMO receivers are possible with CP-OFDM, however with transform precoding MLD/MAP type of receivers are highly complex to implement. For these reasons, transform precoding is not preferred with MIMO.  Hence, we support Alt 0.

Based on the above observations, we propose


Proposal: For Pi/2 BPSK, we support  
Alt.0: Only a single DMRS port is supported (one comb is used)


[bookmark: _Toc424303267][bookmark: _Toc425248865][bookmark: _Toc425344835][bookmark: _Toc425350726][bookmark: _Toc425501584][bookmark: _Toc425504168]Conclusions
In this contribution we provide our views on the remaining issues for PAPR.
[bookmark: _Ref450342757]Based on our observations, we have the following proposal:
Proposal: For Pi/2 BPSK, we support  
Alt.0: Only a single DMRS port is supported (one comb is used)
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