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	· 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)


And in last meeting, it has been agreed as WA that [2]
	Working Assumption
· 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
· For PUSCH/PUCCH DMRS for pi/2 modulation, new DMRS sequences are specified in Rel.16 to reduce the PAPR to the same level as for data symbols
· Carefully consider channel estimation performance and cross correlation performance
· For the next meeting:
· CSI-RS PAPR reduction
· Whether to specify a solution to reduce the PAPR to the same level as for data symbols for all CSI-RS configurations given by 38.211
· Power imbalance issues
· Power imbalance between PAs, between OFDM symbols, between RE in same OFDM symbol 
· Whether is it in scope of WI and if so, whether to specify a solution


In this paper, we discuss the necessity of CSI-RS enhancement for PAPR reduction and the necessity of specifying the solution for power imbalance in R16.
CSI-RS Related
In this section we discuss the necessity of CSI-RS enhancement for PAPR reduction in R16. As specified in TS 38.211 [3], NR CSI-RS sequence is generated and mapped according to the number of the RE actually being occupied, depending on port density and CDM type. 
Some companies mentioned that the CSI-RS sequence mapping may increase PAPR in some cases [4]. To cope with the PAPR increases result from the repetition of sequence values in the frequency domain, resource specific sequence design and CDM-group based sequence design methods are proposed. As discussed in the previous contributions, the PAPR increases may occur at least satisfying the following conditions simultaneously:
· CSI-RS should be precoded in digital precoding way. There is no PAPR issue for the non-precoded CSI-RS. Since each CSI-RS port is mapped to a single physical antenna, which means each physical antenna/Power Amplitude (PA) is only with one port CSI-RS sequence in a symbol. Only for the case that multiple CSI-RS port are transmitted by a linear combination through the same antennas with precoding, the PAPR may increase if the same sequence is mapped across more than one CDM groups. 
· Multiple CDM groups in a symbol are occupied by the precoded CSI-RS. Normally, the CSI-RS will be multiplexed with data in the same OFDM symbol or antenna ports are distributed in multiple symbols, where PAPR seems not to be an issue. The only extreme cases are 8 ports and FD-CDM2 in a symbol (row 6 in TS 38.211) or 12 ports and only FD-CDM2 (row 9) with the same precoding across such 8/12 ports in a symbol.   
Actually, for the extreme two cases mentioned above, the PAPR increase can be avoided by configuration at gNB side. If in the coverage limited scenarios, gNB may configure Row 7/8 and Row 10 instead for 8 and 12 ports CSI-RS, respectively. Furthermore, for the combined precoded CSI-RS and multiple CDM groups in a symbol, the coverage for the CSI-RS also seems not a big problem due to the beamforming gain on the precoded CSI-RS.
In addition, the backwards compatibility should be taken into account when determining whether to enhance CSI-RS for PAPR reduction in R16. If different sequences including sequence generation and cover codes are applied in R15 and R16, the same CSI-RS resource cannot be shared between R15 and R16 UEs, which will lead to significantly increased CSI-RS overhead.
It is worth noting that whether to enhance CSI-RS for PAPR reduction is without conclusion for Rel-16 in the first meeting. As mentioned in the WID, “Perform study and make conclusion in the first RAN1 meeting after start of the WI”, following the WID, whether to enhance the CSI-RS for PAPR reduction should not be discussed again after first meeting. RAN1’s discussion should be in the scope of WID decided by RAN plenary.
To sum up, from technique views, the PAPR increase appears only in few cases, and it can be solved by some implementation solutions, such as configuration at gNB. Additionally, CSI-RS enhancement for PAPR reduction in R16, e.g. change sequence design or mapping, will introduce backward compatibility issues as discussed above. 
[bookmark: _GoBack]From the scope of the WID for Rel-16, the CSI-RS enhancement is already ruled out. We should not discuss again after the first meeting. 
So, we do not think it is necessary to enhance the CSI-RS sequence for PAPR reduction in R16.
Proposal 1: CSI-RS enhancement for PAPR reduction is not necessary in Rel-16 and should not be discussed again after the first meeting according to the scope of WID.
Power imbalance
In the WID on MIMO enhancements [1], the scope for PAPR reduction issue only include CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers. It is obviously power imbalance was not in the scope of WI. Thus we do not suggest introduce solutions for power imbalance at the current stage.
Proposal 2: Power imbalance is out of scope for Rel-16 MIMO WID.
Summary of proposals
The proposals in this paper are summarized as follows. 
Proposal 1: CSI-RS enhancement for PAPR reduction is not necessary in Rel-16 and should not be discussed again after the first meeting according to the scope of WID.
Proposal 2: Power imbalance is out of scope for Rel-16 MIMO WID.
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