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Introduction
In RAN#81 meeting, the revised WID for enhancements on MIMO for NR was approved [1], and this contribution concentration on the discussion about the followings:
	· 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)


Thus, RAN1 needs to conclude in this meeting whether or not to enhance CSI-RS and DM-RS for PAPR reduction, and this contribution describes our view on this issue.
Discussion
This PAPR problem is fundamentally caused by the current rule of sequence to antenna port mapping for CSI-RS and DM-RS, which has been observed enough through many contributions such as [2]-[5]. The same CSI-RS/DM-RS sequence is mapped to antenna ports across CDM groups, which leads to the repeated structure of the same sequence values in the frequency domain on the same symbol. From this feature, PAPR could be increased in case that CSI-RS/DM-RS ports from the different CDM groups share the same power amplifier. As an alternative way without modification of sequence mapping rule, introduction of an additional DM-RS port combination is suggested in [4] to avoid the repetition of sequence values in frequency domain that can reduce PAPR, but the solution is valid in certain limited cases such as 4-port DM-RS, and it is difficult to be applied to other cases.
To clearly solve this PAPR problem, it would be unavoidable to modify the sequence to antenna port mapping rule. Therefore, we suggest that CSI-RS/DM-RS antenna ports of different CDM group are mapped to different sequences by allocating different sequence element to every CSI-RS/DM-RS allocated RE(s) in a given OFDM symbol. For example, a 4-port CSI-RS resource with two FD-CDM2 groups can be illustrated in Figure 1, which shows that the antenna ports in CDM group 1 and 2 are mapped to the different sequence elements where C(k) denotes the k-th sequence element.
Proposal 1: CSI-RS/DM-RS ports in different CDM group are mapped to the different sequences by allocating the different sequence element to every CSI-RS/DM-RS allocated RE(s) in a given OFDM symbol.
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[bookmark: _Ref499507078]Figure 1. An illustrative example for using PN sequence for a 4-port CSI-RS resource with FD-CDM2 configuration, where C(k) denotes the k-th sequence element.
Conclusion
We summarize our proposal as follows:
Proposal 1: CSI-RS/DM-RS ports in different CDM group are mapped to the different sequences by allocating the different sequence element to every CSI-RS/DM-RS allocated RE(s) in a given OFDM symbol.
References
[1] RP-181453 “WI Proposal on NR MIMO Enhancements”, Samsung
[2] R1-1809213 “On PAPR issue for DMRS”, Ericsson
[3] R1-1809212 “On PAPR issue for CSI-RS”, Ericsson 
[4] R1-1804983 “Remaining issues on DMRS”, Ericsson 
[5] R1-1806231 “Benefits of resource specific DMRS mapping”, Ericsson


image1.png
Port 2/3

Port 0/1

gNB/TRP

- FD-CDM2 group 1

. - FD-CDM2 group 2

-
urewop Asuanbaiy

|loquwiAs e ul s1aLIeagnNs
||e 1oy uoneiausb souanbag

——
urewop Aduanbaxy




