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Discussion
1 Introduction
There are still so many remaining issues on NR PDSCH DMRS design. In this contribution, we want to address our concern on DL CP-OFDM DMRS port multiplexing in frequency domain.
2 DL CP-OFDM DMRS port multiplexing in frequency domain
Let’s compare the comb structure with CDM in frequency with the FDM structure with OCC in adjacent REs in frequency, which are shown in Fig. 1 and Fig. 2.
Both structures are uniformly spaced in frequency domain. It may facilitate the implementation of the channel estimation by using the sliding window. 
In the comb structure, the DMRS ports can be multiplexed by the cyclic shift. The red part in Fig. 3 shows the composite channel impulse response observed in time domain. Obviously the cyclic shift is equivalent to moving other ports to the larger delay location.
The comb structure also facilitates the time domain channel estimation when the PRB bundling size is large enough. From our experience in LTE, the time domain channel estimation can improve the channel estimation quality for the REs around the band edge. However, the interpolation based channel estimation in frequency domain is still needed. The computation effort is not low for time domain channel estimation since the weighting on each time domain tap needs to be calculated. As such, enabling time domain channel estimation depends on the scenario in order to save the computation effort. Note that it is only applicable for the CRS based TM.

Observation 1: The time domain channel estimation is not considered from our implementation because it is delta improvement on the performance. The interpolation based channel estimation in frequency domain is still needed even though time domain channel estimation is applied
The interpolation based channel estimation in frequency domain can still apply in the comb structure. The interpolation itself, is basically of the low pass filter form. It means as long as the channel delay spread is within the passband of the interpolation filter, the channel can be properly interpolated.
On the other hand, the channel can be removed if it is located at the stopband of the interpolation filter. Fig. 3 to 5 show that the channel impulse response of one port around 50us delay is located at the stopband of the filter. In this way, the OCC dispreading is not required.
Performing the channel estimation in frequency domain without OCC dispreading is also the feature of the comb structure. The capability of sufficiently suppressing other ports may reply on the filter length. In below we conduct the evaluation for PRB bundling size = 2. The filter length is 12 for the comb structure. 
The suppression capability is around 20dB for the filter with length 12, which is shown in Fig. 3 to 5. The longer filter length can further improve the suppression capability. However it depends on the PRB bundling size. 
The channel estimation for the structure of OCC in adjacent REs is performed after OCC dispreading. After OCC dispreading, the interpolation filter length is 6 for PRB bundling size = 2.    

Fig. 6 to 8 show the demodulation performance of two layers for fixed MCS = 14, 19 and 23. The performance gap is larger for higher MCS simulation. It means the opportunity of performing channel estimation without OCC dispreading is strongly related to the PRB bundling size. It makes this feature of no dispreading less attractive.
If both the time domain channel estimation and the frequency domain channel estimation without OCC dispreading are not considered, then the channel estimation after OCC dispreading is needed. The dispreading averages the channel value of two REs taken for OCC dispreading. As such, it is preferred that the average on the adjacent REs.
Observation 2: Performing the channel estimation without dispreading is also the feature of the comb structure. It utilizes the property that other ports are relocated through the cyclic shift to larger delay location, where it is also the nulling region (stopband) of the interpolation filter

Observation 3: Performing the channel estimation without OCC dispreading requires longer filter length than that with OCC dispreading
Proposal 1: We consider the FDM structure with OCC in adjacent REs in frequency as the DMRS port multiplexing method in frequency domain
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    Fig. 1, comb structure                 Fig. 2, occ in adjacent REs structure
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  Fig. 3, CE filter response for RE 2 in RB 0       Fig. 4, CE filter response for RE 5 in RB 0
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   Fig. 5, CE filter response for RE 9 in RB 0
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     Fig. 6, MCS = 14, two layers                 Fig. 7, MCS = 19, two layers
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    Fig. 8, MCS= 23, two layers
3 Conclusion
Based on the above, we have
Observation 1: The time domain channel estimation is not considered from our implementation because it is delta improvement on the performance. The interpolation based channel estimation in frequency domain is still needed even though time domain channel estimation is applied

Observation 2: Performing the channel estimation without dispreading is also the feature of the comb structure. It utilizes the property that other ports are relocated through the cyclic shift to larger delay location, where it is also the nulling region (stopband) of the interpolation filter

Observation 3: Performing the channel estimation without OCC dispreading requires longer filter length than that with OCC dispreading

Proposal 1: We consider the FDM structure with OCC in adjacent REs in frequency as the DMRS port multiplexing method in frequency domain
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