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Introduction
In multi-layer transmissions with non-diagonal precoding of DMRS ports associated with different CDM groups, the current mapping of DMRS can result in significantly higher PAPR than corresponding PAPR of symbols carrying PDSCH or PUSCH only. This is evidently a non-desirable property that should be avoided. 
In this contribution, we discuss how high PAPR can be avoided with current DMRS mapping for the case of rank 2 transmissions with DMRS ports from CDM group 0 and 1.
FDM of DMRS ports without high PAPR 
The layer-mapping of single-symbol DM-RS for up to 4 ports PDSCH/PUSCH is illustrated in Figure 1 from which we observe that the DM-RS sequences in one CDM group are copied into the other CDM group. Such mapping may have CM/PAPR issues when DM-RS ports from different CDM groups are spatially multiplexed such that ports are sharing same PA’s. Examples of precoders where this can occur are
2-TX: ,  
4-TX: , , ,  , 
 , ,  , .
In DCI, the 2-port antenna port combination {0,2} can be signalled for both type 1 and type 2 (TS 38.212) which implies FDM between the two transmitted antenna ports. It can be observed for this case a significantly higher CM/PAPR for symbols carrying DM-RS in comparisons to symbols carrying PDSCH/PUSCH when these ports are used together with above precoders. We recall that robustness against highly frequency-selective radio channels was one reasoning for FDM multiplexing DM-RS ports from different CDM groups. Hence, it is important to ensure that antenna port selections that utilize FDM of DM-RS ports is useful in practice.
The CM/PAPR issue due to the DM-RS mapping in Figure 1 can easily be resolved by introducing the resource-specific DM-RS mapping as discussed in [1] or in this particular case by considering the FDM DMRS port combinations but associated with an alternative OCC, e.g. {0,3} instead of {0,2}. 
Figure 2 shows the CCDF of the power-to-average power ratio for the DM-RS mapping in Figure 1 when using port 0 and 2 in conjunction with any of the above precoders for an allocation of 50 RBs. This CCDF is compared to corresponding CCDFs when using port 0 and 3 with any of the above precoders. Evidently, by using the port combination {0,3} instead of {0,2} the PAPR issue for 2-layer transmissions with above precoders can be resolved and still supporting FDM of DM-RS ports.
[bookmark: _Toc510776398]The high DMRS PAPR issue observed for rank 2 scheduling with port combinations {0,2} in UL and {1000,1002} in DL can be avoided by selecting FDM DMRS ports associated with different OCCs. 
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[bookmark: _Ref510457426]Figure 1. Single-symbol DM-RS resource mapping for up to 4-layer transmissions. 
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[bookmark: _Ref510459949]Figure 2. Power-to-average ratio comparisons of rank-2 transmissions with FDM DMRS port {0,2} and {0,3} when considering non-diagonal precoding.  
Conclusion
In this contribution, we addressed the high PAPR issue observed with the current mapping of DMRS in multi-layer transmissions with non-diagonal precoding for the case of scheduling DMRS ports {0,2} in UL and {1000,1002} in DL. The following observation was made:
Observation 1: The high DMRS PAPR issue observed for rank 2 scheduling with port combinations {0,2} in UL and {1000,1002} in DL can be avoided by selecting FDM DMRS ports associated with different OCCs.
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