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On resource-specific DMRS mapping
The resource mapping of DM-RS is captured in [TS 38.211] as follows


   (UL)        (DL)
where  refer to the DM-RS sequence after applying OCC to DM-RS port . Figure 1 illustrates the mapping of the DM-RS in frequency-domain for single-symbol DM-RS. From this figure we observe that the DM-RS sequence in one CDM group is copied into the other CDM group(s). Such mapping will have CM/PAPR issues when DM-RS ports associated with same OCC are spatially multiplexed in a way that ports are sharing same PA’s. Thus, this issue occurs when a precoding matrix has multiple non-zero row elements, 
,
and where at least two ports associate with the same OCC. For example, this PAPR issue occurs when scheduling two layers using the ports {0,2} and then applying precoding with mapping of the layers to same TX antennas,  as well as when scheduling more than 2 layers with ports mapped to same TX antennas.
To illustrate this PAPR issue, we determine the CCDFs of the power-to-average power ratios when mapping 2, 3, 4 and 6 layers to a common set of transmit antennas. Figure 2 depicts the CCDFs for an allocation of 50 RBs and with power samples from 100 OFDM symbols. We observe that the current DM-RS mapping can significantly increase the PAPR with respect to the CP-OFDM waveform (waveform with Rayleigh distributed amplitude), e.g. 6 layers with mapping type 2 (ports: 0-5) degrades the PAPR with nearly 4dB at the 99.99% percentile.
[bookmark: _GoBack]This observed increased PAPR can be avoided by considering resource-specific DM-RS sequence mapping, in which DM-RS sequences across CDM groups are uncorrelated or weakly correlated. Thus, each CDM group has its own DM-RS sequence as illustrated in Figure 3. These sequences, could refer to either a subsampled long Gold sequence (or to a CDM group specific Gold sequence. It can be noticed that the correlation properties of the subsampled Gold sequence will not be affected [1].
Figure 4 shows the corresponding CCDFs of the PAPR with resource-specific DM-RS mapping. Evidently, with this mapping the PAPR will be similar to CP-OFDM. 
Observation 1: By introducing resource-specific mapping of DM-RS, the observed PAPR issue with current resource mapping of DM-RS can be avoided.
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Figure 1. Single-symbol DM-RS mapping to CDM groups in TS 38.211.
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[bookmark: _Ref510783694]Figure 2. PAPR with current DM-RS mapping.
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[bookmark: _Ref510789970]Figure 3. Resource-specific DM-RS mapping.
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[bookmark: _Ref510790492]Figure 4. PAPR with resource-specific DM-RS mapping.
Conclusion
In this contribution, we evaluated the power-to-average power ratios when mapping DM-RS ports to a common set of transmit antennas. We observed that the current resource mapping of DM-RS to CDM groups will degrade the PAPR. We then observed that this PAPR issue can be avoided by introducing resource-specific mapping of DM-RS.
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