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Background
At RAN#86, a new work item on “Further enhancements on MIMO for NR” was agreed. For enhancement on multi-TRP operations, the following objectives were agreed [1].
	· Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
a. Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception
c. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception
d. Enhancement to support HST-SFN deployment scenario:
i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission
ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework


In this contribution, we share our initial views on other issues on HST-SFN. 

Discussion
HST-SFN scenario
The current TRS can track 1750 Hz Doppler frequency at maximum in case of 15 kHz SCS because the symbol interval is 4 OFDM symbols.
Figure 1 shows a deployment scenario of HST-SFN scenario defined as an evaluation assumption.
	


	Figure 1. Example of deployment scenario (TR38.802)



In this assumption, RRH with unidirectional coverage is assumed. In this case, the maximum Doppler shift to be tracked is 926 Hz for 500 km/h HST at 2 GHz carrier frequency. In this scenario, the current TRS design is enough to track the channel.
Observation 1: The current TRS design can support unidirectional RRH in HST-SFN scenario

On the other hand, in [2], RAN4 has agreed HST-SFN with bidirectional coverage shown in Figure 2.
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	Figure 2. RRH with bidirectional coverage in HST-SFN scenario



During the email discussions, the issue on TRS interval has been raised and the TRS requires to track the channel with 2-times larger Doppler shift compared with unidirectional RRH. For example, if 2 GHz carrier frequency, the Doppler shift to be tracked is 1852 Hz for 500 km/h HST at 2 GHz. This means the current TRS cannot track the channel.
Observation 2: The current TRS design is insufficient to support bidirectional RRH in HST-SFN scenario

In our view, the TRS design is important to fine synchronization/tracking channel. So, RAN1 should study TRS enhancement, e.g. short time interval
Proposal: RAN1 should study whether the current TRS is sufficient or not if bidirectional RRH is supported.

Conclusion
In this contribution, we have the following proposal:
Proposal: RAN1 should study whether the current TRS is sufficient or not if bidirectional RRH is supported.
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