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Introduction
RAN#86 has agreed to have the following objectives for enhancements on multi-TRP/panel transmission [1]:
	2 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. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]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 paper, we will focus on the highlighted topic 2.d and present our opinions.

Discussion
High speed train scenario is one important 5G NR scenario captured in TR38.913. For this scenario, generally in current real network, SFN based transmission has been adopted to avoid frequent handover and improve user experience. However, Doppler shifts from different RRHs along the trajectory of the train is different, even sometimes it will be opposite. One illustration is shown as Fig.1.

 
Figure 1: HST-SFN Scenario
In order to overcome the above issue, one possible approach is to perform Doppler shift estimation and pre-compensation at gNB to realize the alignment between RRHs for one cell. One possible procedure is shown as below:
· Step 1: UE estimates frequency offset according to measurement on DL RS, e.g., TRS;
· Step 2: UE pre-compensates SRS, then transmits SRS, where the pre-compensated frequency offset is achieved by step 1; 
· Step 3: gNB receives SRS and estimates the frequency offset per RRH based on SRS;
· Step 4: gNB transmits pre-compensated DL channel/signals per RRH, e.g., PDSCH,DMRS
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For pre-compensated frequency offset in step 2, there are two ways for UE to estimate the frequency offset in step 1: one way is based on SFNed TRS, and the other way is based on non-SFNed TRS. Consider the negative counteracted effect from multiple RRHs, we prefer non-SFNed TRS to achieve the accurate frequency offset estimation per RRH. Then UE transmits pre-compensated SRS based on frequency offset estimated from one of all RRHs.
Proposal 1: Support non-SFNed TRS from different RRHs to achieve frequency offset estimation per RRH.
[bookmark: _GoBack]For step 4, to realize aligned PDSCH transmission, gNB should know the reference RRH where UE estimates the frequency offset to compensate SRS, and then pre-compensates PDSCH per RRH with different values of frequency offset. One simple method is to include RRH information, e.g., TRS in TCI state for UL grant to enable the consistent understanding between gNB and UE.
Proposal 2: Support to introduce TCI state with non-SFNed TRS as the source RS in UL grant, to achieve the common understanding on the reference RRH for frequency offset compensation between gNB and UE.
[bookmark: OLE_LINK5]Further, under the assumption of SFNed PDSCH transmission, to improve channel estimation, it is preferable to enhance QCL assumption for DMRS ports. During R16, we have discussed about several enhanced SFN transmission schemes, e.g., scheme 1c, where one transmission occasion is one layer of the same TB with one DMRS port associated with multiple TCI state indices, or one layer of the same TB with multiple DMRS ports associated with multiple TCI state indices one by one. However, due to limited time, in R16 the candidate enhanced SFN transmissions have not been supported. For R17 HST scenario, we think scheme 1c could be considered for further study to improve the reliability of PDSCH.
Proposal 3: For transmission scheme in R17 HST-SFN scenario, the following enhanced SFN transmission scheme could be considered for further study:
· n (n<=Ns) TCI states within the single slot, with overlapped time and frequency resource allocation, and
· one transmission occasion is one layer of the same TB with one DMRS port associated with multiple TCI state indices, or one layer of the same TB with multiple DMRS ports associated with multiple TCI state indices one by one

Conclusion 
In this contribution, we provide our opinions on HST-SFN deployment scenario:
Proposal 1: Support non-SFNed TRS from different RRHs to achieve frequency offset estimation per RRH.
Proposal 2: Support to introduce TCI state with non-SFNed TRS as the source RS in UL grant, to achieve the common understanding on the reference RRH for frequency offset compensation between gNB and UE.
Proposal 3: For transmission scheme in R17 HST-SFN scenario, the following enhanced SFN transmission scheme could be considered for further study:
· n (n<=Ns) TCI states within the single slot, with overlapped time and frequency resource allocation, and
· one transmission occasion is one layer of the same TB with one DMRS port associated with multiple TCI state indices, or one layer of the same TB with multiple DMRS ports associated with multiple TCI state indices one by one
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