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Introduction
In RAN1#102e, the following agreement on HST-SFN deployment was achieved: [1]
Agreement
For the discussion purpose consider the following categorization of the enhanced DL transmission schemes
· Scheme 1: 
· TRS is transmitted in TRP-specific / non-SFN manner
· DM-RS and PDCCH/PDSCH from TRPs are transmitted in SFN manner
· Scheme 2: 
· TRS and DM-RS are transmitted in TRP-specific / non-SFN manner
· PDSCH from TRPs is transmitted in SFN manner
Agreement
Study the following aspects of the enhanced transmission schemes:
· For scheme 1: 
· Target DL physical channels, i.e., PDSCH only or PDSCH + PDCCH
· Whether more than 2 QCL/TCI states are required and corresponding signaling details 
· Whether and how to indicate scheme 1 for differentiation with Rel-16 non-SFNed transmission schemes with multiple QCL/TCI states
· QCL relationship between TRS and DMRS ports
· Note: Other schemes/aspects are not precluded
· For scheme 2:
· Association of each MIMO layer of PDSCH to DM-RS antenna ports
· Whether more than 2 QCL/TCI states are required and corresponding signaling details
· Whether and how to indicate scheme 2 for differentiation with Rel-16 non-SFNed transmission schemes with multiple QCL/TCI states
· Note: Other schemes/aspects are not precluded
Agreement
For discussion purpose consider the following three steps for TRP-based frequency offset pre-compensation scheme:
· 1st step: Transmission of the TRS resource(s) from TRP(s) without pre-compensation
· 2nd step: Transmission of the uplink signal(s)/channel(s) with carrier frequency determined based on the received TRS signals in the 1st step
· 3rd step: Transmission of the PDCCH/PDSCH from TRP(s) with frequency offset pre-compensation determined based on the received signal/channel in the 2nd step
· Note: A second set of TRS resource(s) may be transmitted at 3rd step. 
Agreement
Study TRP-based frequency offset pre-compensation including the following aspects:
· Aspects related to indication of the carrier frequency determined based on the received TRS resource(s) in the 1st step
· Option 1: Implicit indication of the Doppler shift(s) using uplink signal(s) transmitted on the carrier frequency acquired in the 1st step
· Indication for QCL-like association of the resource(s) received in the 1st step with UL signal transmitted in the 2nd step
· Type of the uplink reference signals / physical channel used in the 2nd step, necessity of new configuration and corresponding signaling details
· Option 2: Explicit reporting of the Doppler shift(s) acquired in the 1st step using CSI framework
· FFS: Indication for QCL-like association of the resource(s) received in the 1st step with UL signal transmitted in the 2nd step
· CSI reporting aspects, configuration, quantization, signalling details, etc.
· New QCL types/assumption for TRS with other RS (e.g., SS/PBCH), when TRS resource(s) is used as target RS in TCI state 
· New QCL types/assumptions for TRS with other RS (e.g., DM-RS), when TRS resource(s) is used as source RS in the TCI state 
· Target physical channels (e.g., PDSCH only or PDSCH/PDCCH) and reference signals that should be supported for pre-compensation
· Signaling/procedural details on whether/how the pre-compensation is applied to target channels
· Whether multiple sets of TRS and pre-compensation on TRS is needed in 3rd step.
· Note: Other aspects/schemes are not precluded

In this paper, we will present our opinions on this issue.

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. Last meeting, three steps for TRP-based frequency offset pre-compensation scheme have been listed for consideration. 
To realize aligned PDSCH transmission for step 3, the reference RRH or carrier frequency should be common understanding between gNB and UE. Considering TRS from non-reference RRH could not be as the source RS providing Doppler related parameter, one simple and effective method is to introduce one new QCL type, e.g., the new QCL type could only include {Average delay, delay spread, Spatial Rx parameter }, to enable indication of the carrier frequency for step 2.
Proposal 1: For indication of the carrier frequency determined based on the received TRS resource(s) in the 1st step, support option 1.
Proposal 2:New QCL type could be introduced, e.g., Doppler related parameters should not be included.
Regarding to transmission schemes, last meeting two schemes have been listed: scheme 1 and scheme 2. The main difference between the two schemes lies in DMRS configuration. For scheme 1, DMRS are shared between TRPs and overhead could be saved, while for scheme 2, DMRS is TRP-specifically configured, which would result in high code rate. Thus, we have the following proposal:
Proposal 3: At least scheme 1 could be considered for SFNed PDSCH transmission.
Considering PDCCH repetition being discussed in AI 8.1.2.1, for scheme 1 we prefer to consider PDSCH with high priority. After AI 8.1.2.1 made decisions, then restart to discuss on PDCCH. 
Proposal 4: For scheme 1, PDSCH as the target physical channel should be as high priority.
In Rel-16 Multi-TRP operation, only up to two TCI states are required. In Rel-17 we should still obey the principle and there seems to be no need to enhance.
Proposal 5: Up to two QCL/TCI states are considered for HST-SFN scenario.
In Re-16, SDMed, FDMed, and TDMed PDSCH transmission across multiple TRP are all supported, and DMRS ports from different TRPs are associated with different TCI states. High layer signaling and DMRS configuration are used to differentiate these transmission schemes. For SDMed PDSCH transmissions, DMRS ports are from different CDM groups, while for TDMed and FDMed PDSCH transmissions, DMRS ports are from the same CDM group. High layer signalling is used to differentiate TDM and FDM PDSCH transmissions. For scheme 1, all DMRS ports are associated with both TCI states. One simple scheme is to reuse the high layer signaling to differentiate scheme 1 and Rel-16 TDM/FDM schemes, and DMRS port(s) for scheme1 also could be confined into one CDM group.
Proposal 6: For scheme 1, DMRS port(s) should be from the same DMRS CDM group.
Proposal 7: For scheme 1, reuse Rel-16 high layer signaling to differentiate with Rel-16 non-SFNed transmission schemes with multiple QCL/TCI states.

Conclusion 
In this contribution, we provide our opinions on HST-SFN deployment scenario:
Proposal 1: For indication of the carrier frequency determined based on the received TRS resource(s) in the 1st step, support option 1.
Proposal 2: New QCL type could be introduced, e.g., Doppler related parameters should not be included.
Proposal 3: At least scheme 1 could be considered for SFNed PDSCH transmission.
Proposal 4: For scheme 1, PDSCH as the target physical channel should be as high priority.
Proposal 5: Up to two QCL/TCI states are considered for HST-SFN scenario.
Proposal 6: For scheme 1, DMRS port(s) should be from the same DMRS CDM group.
[bookmark: _GoBack]Proposal 7: For scheme 1, reuse Rel-16 high layer signaling to differentiate with Rel-16 non-SFNed transmission schemes with multiple QCL/TCI states.
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