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1 Introduction

In RAN1#94b meeting[1], the following working assumption was made:
· For PDSCH DMRS and PUSCH DMRS for CP-OFDM, DMRS enhancements are specified in Rel.16 to reduce the PAPR to the same level as for data symbols for all port combinations given by 38.212

· For the Rel-16 DMRS enhancement, each CDM group can be configured with different cinit
· For Type 1, the two cinit (configured by nSCID=0,1, respectively) in Rel-15 are used for port(s) in each of the two CDM groups, respectively

· For Type 2, introduce the CDM group index in cinit 
· FFS: How CDM group index is derived?

· For Type 1 and Type 2, simultaneously use dynamic TRP selection (or MU-MIMO pairing with different nSCID) and CDM group specific cinit is supported

· The following solution categories are precluded 
· Modification of OCC 

· Modification to PN sequence generation, such as subsampling a longer sequence

· Note: Concerns raised by MediaTek that preclusion of the above solutions will negatively impact power imbalance issue

· Carefully consider backward compatibility issues and the total number of cinit configured per UE

In this contribution, we provide some discussions on low PAPR RS.
2 Discussion on low PAPR RS for DMRS Type 2
For PDSCH DMRS and PUSCH DMRS for CP-OFDM, DMRS enhancements should be specified in Rel.16 to reduce the PAPR to the same level as for data symbols. For DMRS Type 1, the two cinit (configured by nSCID=0,1, respectively) in Rel-15 are used for port(s) in each of the two CDM groups, respectively.
For DMRS Type 2, the existing nSCID=0,1 in Rel-15 are not sufficient for 3 CDM groups. Therefore, CDM group index should be introduced in cinit. Similar with the mapping relationship between CDM group and DMRS port in Table 6.4.1.1.3-2 of 38.211 [2], the CDM group index can be derived from the DMRS port by 
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, and the mapping relationship between CDM group index and DMRS port is shown in Fig.1. In this case, once the DMRS ports are decided by DCI, the CDM group index can be derived for cinit.
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Fig.1 The mapping relationship between CDM group index and DMRS port 
Proposal 1: For DMRS Type 2, the CDM group index in cinit can be derived from the DMRS port by 
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Furthermore, the issues of backward compatibility with Rel-15 UEs should be carefully considered. When Rel-15 UE and Rel-16 UE are scheduled for MU-MIMO, for uplink, since gNB knows the cinit of both Rel-15 and Rel-16 UEs, there is no backward compatibility issue. However, for downlink, if Rel-15 and Rel-16 UEs do not know the cinit of each other, it is unable to estimate the channel/interference of the paired UEs. Therefore, additional higher layer parameter (e.g RRC or MAC CE) or DCI signalling can be used to indicate Rel-16 UE which cinit should be assumed. If Rel-16 UE are scheduled to pair with Rel-15 UE in the same CDM group, Rel-16 UE should use the cinit with CDM group index 0 in this CDM group. 
Proposal 2: Additional higher layer parameter (e.g RRC or MAC CE) or DCI signaling can be used to indicate Rel-16 UE which cinit should be assumed.
3 Conclusions

Based on the above discussions, the proposal are as follows:
Proposal 1: For DMRS Type 2, the CDM group index in cinit can be derived from the DMRS port by 
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Proposal 2: Additional higher layer parameter (e.g RRC or MAC CE) or DCI signaling can be used to indicate Rel-16 UE which cinit should be assumed.
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