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Discussion
1 Introduction
In previous meeting, there are so many FFS terms on DMRS agenda item for further investigation. One significant progress is, the maximum of 12 orthogonal ports is listed as working assumption. 
In this paper, we express our view on DMRS design and propose the pattern structure for supporting up to 12 orthogonal ports.
2 Our views
2-1 Uniformly spaced v.s. non-uniformly spaced pattern in frequency domain

In LTE, when PMI/RI reporting is not configured, the UE shall assume the precoding granularity is one resource block in the frequency domain. It is the scenario in TDD mode that when the eNB can utilize the channel reciprocity, the (slightly) different precoder on each resource block can be transparently assigned. 
The non-uniformly spaced pattern by allocating the reference signal on the RB edge can ensure the channel estimation performance under this scenario. However the uniformly spaced pattern may suffer the performance due to the more number of REs by extrapolation, especially when the delay spread is larger.
The performance gap between uniformly spaced and non-uniformly spaced pattern can be reduced when the precoding granularity is more than one resource block. Therefore, if the uniformly spaced pattern is agreed in NR, the precoding granularity by one resource block should be re-considered for the case of PMI/RI reporting not being configured. The slightly different precoder assigned on each resource block may not compensate the performance loss when the per-RB based channel estimation is performed based on the uniformly spaced pattern. 
We propose to consider the precoding granularity as two resource blocks when PMI/RI or PMI reporting is not configured. If the number is large, it may limit the flexibility and degree of freedom on allocating the precoder by gNB.

Proposal 1: Consider the precoding granularity to be 2 resource blocks when PMI/RI or PMI reporting is not configured, if the uniformly spaced pattern is agreed
2-2 RS density reduction in frequency domain under the high speed scenario
The TDL-E channel is generally simulated for the high speed scenario. The strong LOS path and short delay spread by TDL-E channel may allow the RS to reduce the density in frequency domain.
We want to point out that, according to the experience from studying Rel-14 HST performance enhancement WI, the bi-directional SFN RRHs are commonly deployed to improve the coverage. As such, the UE will see several paths from the neighbouring RRHs. The time delay of the paths depends on the distance between RRHs, and the power of the paths depends on the path loss factor.

We don’t think that RS density reduction in frequency domain can be concluded based on TDL-E channel. The multipath effect due to the bi-directional deployment should be further studied.

Proposal 2: The RS density reduction in frequency domain can’t be concluded based on TDL-E channel. The multipath effect due to the bi-directional deployment should be further studied.

2-3 The number of sets, the number of DMRS symbols and the corresponding locations
In LTE, the DMRS has two sets in a subframe, each occupying two OFDM symbols. If the uniformly spaced pattern is agreed in NR, one OFDM symbol for one set is our preference.

The main reasons have two. The uniformly spaced pattern can allocate more ports in one OFDM symbol. And also considering the need of allocating more sets for high speed condition, for example 3 or even 4 sets, the total symbols for allocating DMRS should be limited in order not to impact the design of other reference signals, such as CSI-RS, or the one for fine time and frequency tracking.
The front loaded set has been agreed previously. When considering the DL-only slot with 14 symbols, we suggest to locate the second set at symbol 11. The additional third set for high speed train scenario which is targeted on SCS=60KHz can be located at symbol 7, which is between the front loaded set and the second set.
Proposal 3: One DMRS set is located at one OFDM symbol
Proposal 4: When considering the DL-only slot with 14 symbols, the second set can be located at symbol 11. The additional third set for high speed train scenario which is targeted on SCS=60KHz can be located at symbol 7.
2-4 DMRS pattern structure for up to 12 orthogonal ports
It should be the UE capability to support up to 12 orthogonal ports. By default, the UE supports 8 orthogonal ports.
We consider the different pattern structure for 8 and 12 orthogonal ports. The network can signal the UE to indicate the pattern structure change when 12-port data emerges. 
For both 8 and 12 orthogonal ports, we propose OCC= 2 and 4 are supported.
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Proposal 5: Consider the different pattern structure for 8 and 12 orthogonal ports. The network can signal the UE to indicate the pattern structure change when 12-port data emerges

Proposal 6: OCC= 2 and 4 are supported

2 Conclusion
Proposal 1: Consider the precoding granularity to be 2 resource blocks when PMI/RI or PMI reporting is not configured, if the uniformly spaced pattern is agreed

Proposal 2: The RS density reduction in frequency domain can’t be concluded based on TDL-E channel. The multipath effect due to the bi-directional deployment should be further studied.

Proposal 3: One DMRS set is located at one OFDM symbol

Proposal 4: When considering the DL-only slot with 14 symbols, the second set can be located at symbol 11. The additional third set for high speed train scenario which is targeted on SCS=60KHz can be located at symbol 7
Proposal 5: Consider the different pattern structure for 8 and 12 orthogonal ports. The network can signal the UE to indicate the pattern structure change when 12-port data emerges
Proposal 6: OCC= 2 and 4 are supported
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