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Introduction
This contribution describes our view on the maintenance of enhancements on HST-SFN deployment based on agreements in last RAN1 e-meetings.    
SFN schemes configuration restriction 
The following is the text in the latest 38.214[1] in Rel-17, which describes the SFN schemes configuration restriction. But according to the agreements in RAN1-105 [2] and RAN1-107 [3] e-meetings, there are restrictions on PDCCH and PDSCH, different CORESETs and different CCs with intra-band CA. Thus we propose the following TP to 38.214. [bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267][bookmark: _Toc36645497][bookmark: _Toc45810542][bookmark: _Toc91695408]5.1	UE procedure for receiving the physical downlink shared channel
…
When a UE is configured with both sfnSchemePdsch and sfnSchemePdcch, the UE shall expect that sfnSchemePdsch and sfnSchemePdcch are set to the same scheme, either 'sfnSchemeA' or 'sfnSchemeB'.
When a UE is configured with sfnSchemePdsch and/or sfnSchemePdcch for a DL BWP, the UE shall expect that the sfnSchemePdsch and/or sfnSchemePdcch configuration are the same in the other DL BWP other than initial BWP [and BWP-DownlinkCommon].
…

RAN1-105 e-meeting Agreement
· For TRP-based pre-compensation QCL assumptions is provided to the UE by using the existing QCL type(s) with certain QCL parameters dropped from the indicted QCL type 
· FFS rule or signalling to determine which TCI state with dropped QCL parameters
· UE does not expect to be configured different SFN schemes (scheme 1 or TRP pre-compensation) for both PDCCH and PDSCH. 
· FFS whether this restriction is per UE or per CC
· UE does not expect to be configured different SFN schemes (scheme 1 or TRP pre-compensation) for different CORESETs. 
· FFS whether this restriction is per UE or per CC
RAN1-107 e-meeting Agreement
For intra-band CA, UE doesn’t expect configurations of different SFN schemes in different CCs
Proposal 1: Adopt the following TP to 38.214

	-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
5.1	UE procedure for receiving the physical downlink shared channel
…
When a UE is configured with both sfnSchemePdsch and sfnSchemePdcch, the UE shall expect that sfnSchemePdsch and sfnSchemePdcch are set to the same scheme, either 'sfnSchemeA' or 'sfnSchemeB'.
When a UE is configured with sfnSchemePdsch and/or sfnSchemePdcch for a DL BWP CC, the UE shall expect that the sfnSchemePdsch and/or sfnSchemePdcch configuration are the same in the other DL BWP other than initial BWP [and BWP-DownlinkCommon] CC in a same frequency band if the UE is configured with CA.
…
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------



BFR for CORESET with two TCI states 
For BFRQ of enhanced SFN PDCCH transmission scheme, some alternatives were agreed in RAN1-105 [2] e-meeting.Agreement
If enhanced SFN PDCCH transmission scheme (scheme 1 or TRP-based pre-compensation) is configured and two TCI states are activated for at least one CORESET, support the following configuration of RS for BFD
· Down-select one alternative for explicit configuration
· Alt 2-1: Support defining CSI-RS resource or SSB pairs as BFD RS
· FFS other details
· Alt 2-2: Reuse the existing Rel-15/Rel-16 approach for BFD RS configuration
· Note: down-selection can be done separately for Rel-15/16 cell specific BFR and Rel-17 TRP-specific BFR, Rel-17 TRP-specific BFR to be discussed under AI 8.1.2.3

As for BFD RS(s) explicit configuration for CORESET with two TCI states, Alt 2-1 and Alt 2-2 are listed in agreement of RAN1-105 e-meeting [2].
While if there is no explicitly BFD RS set configuration, UE can determine the implicit BFD RS set. Thus two RSs indicated by two TCI states will be used to obtain the radio link quality. As for two alternatives listed in agreement, we prefer Alt 2-1 which can show the real performance of the PDCCH transmission. Otherwise, there is less chance to use SFN PDCCH transmission because of beam failure will be detected.
Proposal 2: For explicitly configuration, prefer Alt 2-1 for cell specific BFR-RS set configuration.
While for NBI-RS set configuration, the agreement in RAN1-106bis e-meeting [4] can be seen as below:
Since the radio link quality of BFD RS(s) with two TCI states are considered, it is straight forward to consider the L1-RSRP of NBI RS(s) with two TCI states. As same as configuration of BFD RS(s), both one NBI RS with two TCI states and two linked RSs configured with one TCI state each can be supported. And it depends on gNB’s configuration. When the L1-RSRP measurement of two linked RSs is higher than Qin, UE can report two RS indexes as new beam IDs for Rel-16 SCell BFR. For Rel-15 SpCell BFR, since it is RACH-based BFR, and there is no specification on PRACH repetition based on different beam. Thus for Rel-15 SpCell BFR, it is better to reuse the existing Rel-15 NBI configuration based on single CSI-RS resource.  Agreement
When two TCI states are activated for a CORESET, NBI RS can be configured as follows
· Alt 4-1: Using the existing Rel-15 NBI configuration based on single SSB / CSI-RS resource
· FFS addition support of Alt 4-2: two new beam identification CSI-RS resource sets / new beam identification CSI-RS resource pairs or SSB pairs

Proposal 3: For Rel-15 SpCell BFR, it is better to reuse the existing Rel-15 NBI configuration based on single CSI-RS resource.
Proposal 4: For Rel-16 SCell BFR, two new beam identification RS resource pairs can be supported for NBI RS.
Conclusion
In this contribution, we discuss about the remaining issue of SFN transmission of PDCCH for HST-SFN deployment scenario. Based on above discusses, we provide the following proposals.
Proposal 1: Adopt the following TP to 38.214
	-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
5.1	UE procedure for receiving the physical downlink shared channel
…
When a UE is configured with both sfnSchemePdsch and sfnSchemePdcch, the UE shall expect that sfnSchemePdsch and sfnSchemePdcch are set to the same scheme, either 'sfnSchemeA' or 'sfnSchemeB'.
When a UE is configured with sfnSchemePdsch and/or sfnSchemePdcch for a DL BWP CC, the UE shall expect that the sfnSchemePdsch and/or sfnSchemePdcch configuration are the same in the other DL BWP other than initial BWP [and BWP-DownlinkCommon] CC in a same frequency band if the UE is configured with CA.
…
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------


Proposal 2: For explicitly configuration, prefer Alt 2-1 for cell specific BFR-RS set configuration.
Proposal 3: For Rel-15 SpCell BFR, it is better to reuse the existing Rel-15 NBI configuration based on single CSI-RS resource.
Proposal 4: For Rel-16 SCell BFR, two new beam identification RS resource pairs can be supported for NBI RS.
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