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Discussion
1 Introduction
In previous meeting, we have addressed the multiplexing concern between DMRS, CSI-RS and TRS. In our companion paper [1] for this meeting, we further analyse the TRS time domain pattern impact to the high speed performance and the new TRS time domain pattern is suggested.
In this contribution, we provide the analysis on DMRS and TRS multiplexing in TDM manner.
2 Analysis 
Let the index start from 0. For the 14 DL-symbol slot, we consider that

· Two front loaded DMRS symbols at symbol 2 and 3 for NR carrier > X PRBs
· Two front loaded DMRS symbols at symbol 3 and 4 for NR carrier <= X PRBs

· When one front loaded DMRS symbol is at symbol 2 or 3, the one additional DMRS symbol is at symbol 11
· When one front loaded DMRS symbol is at symbol 2 or 3, the two additional DMRS symbols are at symbol 7 and 11 for high speed

· When two front loaded DMRS symbol are at symbol 2 and 3, or at symbol 3 and 4, the additional two neighbouring DMRS symbols are at symbol 10, 11
Based on the above, symbol 5, 6, 8, 9, 12 and 13 are available for CSI-RS and TRS. We consider that the TRS symbol location can be changed to deal with different scenarios.

We also consider the three additional DMRS symbols configuration for the particular scenario of high speed at 4GHz. Under this scenario, only one front loaded DMRS symbol at symbol 2 or 3 can be configured and the three additional DMRS symbols are at symbol 5, 8 and 11, as shown in Fig. 4.
Fig. 1 to 3 have the same DMRS location. In Fig. 1, TRS has wider time span for better resolution for Doppler spread estimation. However the resolvable range is bounded according to our analysis and simulation results in [1]. So for high speed, the TRS time domain pattern can be adjusted to be as shown in Fig.2 and 3 for allowing larger resolvable range.
The 3 additional DMRS is needed if the high speed is targeted on high carrier frequency. We consider to allocate more TRS symbols for handling wider resolvable range. It is shown in Fig. 4.
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Fig. 1, TRS candidate 1
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Fig. 2, TRS candidate 2
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Fig. 3, TRS candidate 3
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Fig. 4, DMRS and TRS for high speed under 4GHz
3 Conclusion
Based on the above, we have

Proposal 1: DMRS should be TDMed with other reference signals

Proposal 2: CSI-RS and TRS can be FDMed

Proposal 3: DMRS is allocated at symbol 2, 3, 4, 7, 10 and 11 in a slot with 14 DL-symbol

Proposal 4: For high speed targeting on higher carrier frequency, DMRS is allocated at symbol 2, 3, 5, 8 and 11

Proposal 5: CSI-RS can be allocated at symbol 5, 6, 8, 9, 12 and 13 when 3 additional DMRS is not applied. Symbol 7 can also allocate CSI-RS when two additional DMRS is not configured
Proposal 6: CSI-RS can be allocated at symbol 6, 7, 9, 10, 12 and 13 when 3 additional DMRS is applied

Proposal 7: TRS location can be changed according to the scenario
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