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Introduction
In this contribution we present evaluation results on correlation between PN reference signal sequences when they are subsampled as following by the subcarrier-specific DM-RS mapping proposed in [2].
[bookmark: _Ref178064866]Discussion
Mapping generated PN sequence to subcarriers for DMRS
Resource-specific DM-RS mapping is captured in [1] as follows


   (UL)             (DL).
The corresponding frequency-domain mapping is illustrated in Figure 1 from which we observe that the DM-RS sequence in one CDM group is copied into the other CDM group(s). 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 [2].
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[bookmark: _Ref506541967]Figure 1. Currently captured DM-RS mapping to CDM groups.
Instead of mapping the same sequence into all CDM groups as shown in Figure 1,  a subcarrier-specific DM-RS mapping as the one illustrated in Figure 2 has the advantage of resulting in a time domain signal with CM/PAPR that will be on par with PDSCH/PUSCH [2]. We note that this subcarrier-specific mapping results in the effectively used sequence being a subsampling of  In the following we investigate how such subsampling affect correlation properties of DMRS sequences.
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[bookmark: _Ref506542549]Figure 2. Subcarrier specific DM-RS mapping. 
Evaluation of correlation
Reference signal sequences used for the CP-OFDM waveform refer to QPSK modulated symbols derived from pseudo-random binary sequences [1]. In the evaluations below, a reference signal sequence of 24 samples - corresponding to the mapped sequence values of a single DMRS port in a 4 RB allocation with DMRS type 1 was generated using two methods:
· Subsampled: A sequence  of length 4x12 = 48 was generated and  was created by selecting elements from   corresponding to the mapping in  Figure 2.
· Non-subsampled: A sequence  of length 24 was formed and 
Pairs of , , was selected and correlation between the two sequences generated from  and , respectively was computed for the 140-time instances corresponding to  and . CDFs of correlation across time for a small set of random pairs  is given in Figure 3.
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[bookmark: _Ref503374193]Figure 4	CDF across time for sequences generated using random pairs of NIDs. Sequences generated either from a long sequence by subsampling, or directly to desired length.
For each  pair, the 95th percentile of the correlation across time was used as a figure of merit. A histogram of this figure of merit across 500 000 randomly picked pairs was created and is shown in Figure 4. Clearly the correlation properties do not deteriorate when the sequence is subsampled.
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[bookmark: _Ref503374211]Figure 5	Histogram of 95th percentile of correlation for the two methods.

Conclusions
Based on the evaluations in this paper we conclude that the correlation properties of the Gold sequences for DMRS (CP-OFDM case) are as good for the subsampled sequences effectively used according to a subcarrier-specific DM-RS mapping as for non-subsampled sequences of the same length. 
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