
3GPP TSG RAN WG1 AH_NR Meeting

R1-1700275
Spokane, USA, 16th - 20th January 2017
Source:
vivo
Title:
Discussion on DMRS configurations
Agenda Item:
5.1.2.3.2
Document for:
Discussion and Decision
1. Introduction
In RAN1 #87, the following was agreed with respect to configurable DM-RS patterns [1]:
· Support variable/configurable DMRS pattern for data demodulation:
· FFS: Time and/or frequency domain density can be configured.
· FFS: RE location can be configured.
· At least one configuration supports front-loaded DMRS pattern.
In this contribution, we provide our considerations on DMRS configuration.
2. Discussion
In order to handle different application scenarios with a unified physical layer design, front-loaded DMRS was introduced. Front-loaded DMRS is mainly used to achieve early decoding for low latency traffic. In the scenarios of slowly-varying channel, front-loaded DMRS alone can be used for channel estimation and channel measurement. As time and/or frequency domain of DMRS density can be configured, it may lead to huge control signaling overhead. To reduce the overhead of control signaling, a basic DMRS pattern should be predefined, which could be the front-loaded DMRS pattern. The configuration of front-loaded DMRS should be fixed or slowly varying and it can be transmitted by RRC signaling.  The design of front-loaded DMRS pattern should follow the principles as below:
· Support UE-specific design.
· Occupy one or two consecutive OFDM symbols in time domain.
· Comb-like distribution in frequency domain.
· Different antenna ports or users can be separated by TDM, FDM or CDM.
Based on above principles, examples of front-loaded DMRS pattern are depicted in Figure 1 and Figure 2. Figure 1 shows an example of a front-loaded DMRS pattern with 4 antenna ports within a downlink dominant slot. Figure 2 shows an example of a DMRS pattern with 4 antenna ports within an uplink dominant slot. The 4 antenna ports are separated by the way of CDM and FDM. More antenna ports can be generated by TDM, FDM or CDM.
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Figure 1 Front-loaded DMRS pattern within a DL dominant slot
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Figure 2 Front-loaded DMRS pattern within an UL dominant slot

Proposal 1:
· To reduce the overhead of control signaling, a basic DMRS pattern should be predefined, which could be the front-loaded DMRS pattern.
Generally, DMRS is used for data and control channel demodulation. However, in NR systems, DMRS can be used for CSI measurement and other purposes. Besides, the DMRS pattern may be affected by the change of system numerology and frame structure. Therefore, on-demand DMRS is proposed. Similar to front-loaded DMRS, the overhead of on-demand DMRS control signaling also should be considered. The change of on-demand DMRS pattern can be based on a basic DMRS pattern. The configuration of on-demand DMRS should be variable and it can be transmitted by DCI. Potential ways of on-demand DMRS pattern design can be considered:
· Partial/full basic DMRS pattern changing in time and/or frequency domain density.

· Partial/full basic DMRS pattern shifting in time and/or frequency domain.

· Hybrid consideration of above ways.

According to above discussions, examples of on-demand DMRS pattern design based on front-loaded DMRS pattern are depicted in Figure 3 and Figure 4. Figure 3 shows an example of on-demand DMRS pattern based on full front-loaded DMRS pattern with time domain density doubled within a downlink dominant slot. Figure 4 shows an example of on-demand DMRS pattern based on full front-loaded DMRS pattern by shifting 2 symbols in time domain without additional costs within an uplink dominant slot, in addition, shifting can potentially provide more flexibility for on-demand DMRS design to cope with different scenarios.
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Figure 3 On-demand DMRS pattern based on front-loaded DMRS by increasing density within a downlink dominant slot
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Figure 4 On-demand DMRS pattern based on front-loaded DMRS shifting within an uplink dominant slot
Proposal 2:
· Potential ways of on-demand DMRS pattern design can be considered:

· Partial/full basic DMRS pattern changing in time and/or frequency domain density.

· Partial/full basic DMRS pattern shifting in time and/or frequency domain.

· Hybrid consideration of above ways.
For a scheduled UE, DMRS control signaling overhead can be further reduced by:
· Using the latest DMRS configuration.

· Using fewer control information to indicate whether to employ the latest DMRS configuration or not.
Proposal 3:
· For a scheduled UE, DMRS control signaling overhead can be further reduced by:
· Using the latest DMRS configuration.
· Using fewer control information to indicate whether to employ the latest DMRS configuration or not.
3. Conclusion

In this contribution, DMRS configurations are discussed with the following proposals:
Proposal 1:
· To reduce the overhead of control signaling, a basic DMRS pattern should be predefined, which could be the front-loaded DMRS pattern.
Proposal 2:
· Potential ways of on-demand DMRS pattern design can be considered:

· Partial/full basic DMRS pattern changing in time and/or frequency domain density.

· Partial/full basic DMRS pattern shifting in time and/or frequency domain.

· Hybrid consideration of above ways.
Proposal 3:
· For a scheduled UE, DMRS control signaling overhead can be further reduced by:
· Using the latest DMRS configuration.
· Using fewer control information to indicate whether to employ the latest DMRS configuration or not.
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