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1 Introduction
In RAN1#102e meeting [1], candidate schemes for enhancements on HST-SFN were agreed as:
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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 contribution, we provided our views on the HST-SFN deployment.
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HST is an important deployment scenario, and with the multi-TRP transmission framework, HST-SFN can be deployed to improve the performance. 
One aspect is to enhance the downlink transmission with TRP-specific TRS, and PDSCH from TRPs with SFN manner. And for DMRS, whether it’s transmitted with TRP-specific or SFN manner is not decided. Considering better channel measurement performance, and less UE complexity, TRP-specific DMRS is preferred, even this will cause higher RS overhead. And based on this, DMRS from one TRP is associated with one TCI state, this can be naturally supported based on current TCI framework. 
In addition, for FR2, PTRS is needed for phase noise estimation, it’s naturally that PTRS should be TRP-specific, and association between PTRS and DMRS should be further studied. So we propose:
Proposal: TRP-specific DMRS (scheme 2) should be supported, and PTRS design should be further studied.
The other aspect is to pre-compensate the frequency offset, and three steps were listed for discussion purpose. For the first and second steps, it’s actually to estimate the frequency offset in gNB side, and then pre-compensate the frequency offset for SFN transmission. In this sense, if UE sends uplink signals to each TRP, and each TRP estimates and compensates the frequency offset is efficient. It may be no need of indication of Doppler shift acquired in the 1st step, which will also cause extra delay. So discussion should be focused on transmission of the PDCCH/PDSCH from TRP(s) with frequency offset pre-compensation (step 3), and the association between TRS/DMRS with the PDCCH/PDSCH should be studied.
Observation: Transmission of the PDCCH/PDSCH from TRP(s) with frequency offset pre-compensation (step 3) should be focused on.
3 Conclusion
In this contribution, we provided our views on the HST-SFN deployment, and we proposed that:
Proposal: TRP-specific DMRS (scheme 2) should be supported, and PTRS design should be further studied.
[bookmark: _GoBack]Observation: Transmission of the PDCCH/PDSCH from TRP(s) with frequency offset pre-compensation (step 3) should be focused on.
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