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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#95, the following agreements were made 
Agreement
For CP-OFDM and for both DMRS type 1 and 2, the following cinit for CDM group λ is used for Rel-16 DMRS sequence generation
[image: ]
and where nSCID is provided by DCI. Lambda is absolute CDM group index.
In this contribution, we provide our views on the remaining issues PAPR for NR. 
On The Agreed Solution to Mitigate PAPR for DMRS  
In the previous meeting, a common solution for generating cinit was agreed for both Type 1 and Type 2 DMRS.  However, the agreed solution is only for Release 16 UEs, the UE procedure for determining cinit was not clear. As agreed during the previous meeting 

For further study:
When 2nd or 3rd CDM group is used, there are two behaviors for a Rel.16 UE: Rel.15 or Rel.16 sequences
· Alt.1 RRC signaling to configure the use of R.15 or R.16 sequence for 2nd and 3rd CDM group
· Alt.2 RRC + DCI signaling to switch between R.15 or R.16 sequence for 2nd and 3rd CDM group
· DCI code points or explicit (new) bit can be used
In our view Alternative 1 is straightforward and simple to implement as the network can obtain information about the UE capability before scheduling DCI format 1-1.  Note that this method does not increase the Release 15 DCI overhead.  For alterative 2, the benefits of additional bit in the DCI signaling in addition to the RRC signaling is not clear.  
In our view, Release 16 UEs should get benefit of the new DMRS sequence initialization to reduce the PAPR at the same time prefer to limit the scheduling restrictions as well as  avoid increasing the DCI payload. Hence we prefer Alternative 1.


Proposal 1:  Use RRC signaling to configure the use of R.15 or R.16 sequence for 2nd and 3rd CDM group

[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 problem for higher ranks  
[bookmark: _Ref450342757]Based on our observations, we have the following proposal:
Proposal 1:  Use RRC signaling to configure the use of R.15 or R.16 sequence for 2nd and 3rd CDM group
[bookmark: _GoBack]
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𝒄 𝒊𝒏𝒊𝒕 ሺ 𝝀 ሻ = ൬ 𝟐 𝟏𝟕 ቀ 𝑵 𝒔𝒚𝒎𝒃 𝒔𝒍𝒐𝒕 𝒏 𝒔 , 𝒇 𝝁 + 𝒍 + 𝟏 ቁ ቀ 𝟐 𝑵 𝑰𝑫 𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 ሻ + 𝟏 ቁ + 𝟐 𝑵 𝑰𝑫 𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 ሻ + 𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 ሻ + 𝟐 𝟏𝟕 ඌ 𝝀 𝟐 ඐ ൰ 𝒎𝒐𝒅 𝟐 𝟑𝟏   Where   𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 = 𝟎 ሻ = 𝒏 𝑺𝑪𝑰𝑫   𝒏 𝑺 𝑪𝑰𝑫 ′ ሺ 𝝀 = 𝟏 ሻ = 𝟏 − 𝒏 𝑺𝑪𝑰𝑫   𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 = 𝟐 ሻ = 𝒏 𝑺𝑪𝑰𝑫  


