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1 Introduction
In RAN1#104b-e meeting [1], enhancements on HST-SFN and SFN scheme for PDCCH reliability were agreed as:
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Introduce enhanced MAC CE signaling for PDCCH activating two TCI states for SFN-based PDCCH transmission
· The corresponding MAC CE includes at least the following fields 
· Serving cell ID
· CORESET ID
· Two TCI state IDs
· FFS whether for CA scenario additionally support RRC configured set of the serving cells which can be addressed by a single MAC CE
· FFS whether or not enhanced MAC CE signaling is applicable to a CORESET configured with CORESETPoolindex
Send LS to RAN2 to inform about agreement on support of enhanced MAC CE for CORESET in Rel-17. LS is endorsed in R1-2104064

Agreement
Specification-based TRP Doppler pre-compensation scheme is supported in Rel-17 for FR1 with one or both:
· UL RS based Doppler estimation by gNB
· FFS: Details including UL RS enhancement 
· DL RS based Doppler feedback by UE
· FFS: Details
· FFS: Whether UE capability needs to be introduced
· Whether to support one or both will be decided later
Agreement
· Support dynamic (DCI-based) switching of scheme 1 (PDSCH) with single-TRP scheme by TCI state field in DCI format 1_1/1_2
· This feature is UE optional
· FFS all other details including RRC signalling, possible RAN4 impact (if any), etc.
Working Assumption
All QCL source RS resource types as defined in TCI state for Rel-16 multi-TRP are supported for scheme 1
Agreement
Support semi-static (RRC-based) switching of scheme 1 (PDSCH) with Rel-16 scheme 1a
· FFS: Whether dynamic switching is additionally supported
Agreement
Scheme 1 for PDSCH is identified by
· New RRC parameter and the number of TCI states indicated by DCI
· FFS RRC configuration details, e.g., per BWP or per CC
· FFS whether or not restriction to a single CDM group for DM-RS is also supported
In this contribution, we provided our views on the SFN deployment.
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The framework for SFNed PDCCH/PDSCH transmission based on multi-TRP has been agreed. And regarding the switching between scheme 1 and Rel-16 scheme 1a, RRC-based switching is supported. And in our opinion, there is no need of additional support with dynamic switching, as the use case and design target for the two schemes are quite different.
Proposal 1: Dynamic switching between scheme 1 and Rel-16 scheme 1a is not needed. 
And for SFNed PDCCH, two TCI states can be activated by MAC CE for a single CORESET. This new framework will have impact on default beam, beam failure recovery procedure, especially considering the TRP-specific BFR under discussion, including beam failure detection RS and new beam identification RS design. And proposal for beam failure recovery was listed in last meeting for future discussion, shown as follows:
	· When two TCI states are configured for a CORESET, study the following enhancements to BFR procedures 
· Configuration of RS for BFD 
· Implicit configuration
· Alt 1-1: RS of CORESETs with only single active TCI states are used
· Alt 1-2: RS of CORESETs with both single and two TCI states are used
· Alt 1-3: RS of CORESET(s) with only two TCI states are used
· Explicit configuration
· Alt 2-1 Support defining CSI-RS resource or SSB pairs
· FFS other details
· Alt 2-2 Reuse the existing approach for BFD RS configuration
· Assumptions for hypothetical BLER calculation for PDCCH
· Alt 3-1: RS in the two TCI states or CSI-RS / SSB are directly used as the BFD RS
· Alt 3-2: UE calculates one hypothetical BLER under SFN assumption of BFD RS pairs
· Configuration of NBI RS
· Alt 4-1: Reuse the existing Rel-15 NBI configuration based on single CSI-RS resource
· Alt 4-2: Introduce two new beam identification CSI-RS resource sets or new beam identification CSI-RS resource pairs
· FFS applicability of the BFR enhancements above to 
· Rel-15 BFR
· Rel-16 BFR
· Rel-17 BFR
· FFS UE behavior on monitoring the PDCCH candidate after BFD
· FFS applicability of some enhancements to RLM procedures
· FFS other aspects


Firstly, considering the beam failure recovery, as the CORESET is activated with two TCI states, in other words, two TRPs are involved, and TRP specific BFR can reduce the latency to recover the failed beam per TRP, which can improve the performance, so at least Rel-17 TRP specific BFR should be supported. For example, PDCCH is transmitted in case of SFN based on two TRPs, and if one TRP is failed, TRP specific BFR can be processed to recover the failed link, after recovery, SFNed transmission can still be maintained.
And in AI 8.1.2.3, relationship between TRP specific BFR and Rel-15/16 BFR (for example, whether fallback scheme is supported) is under discussion, so support of Rel-15/16 BFR for CORESET with two active TCI states can be jointly considered based on the output of AI 8.1.2.3.
Proposal 2: At least Rel-17 TRP specific BFR should be supported for the CORESET with two active TCI states. 
Regarding BFD RS design, in our understanding, we should define the framework of BFD RS for CORESET with two active TCI states first. And the relationship between BFD RS sets for CORESET with one active TCI state and those for CORESET with two active TCI states can be discussed after the framework is designed. 
To utilize the benefit of TRP specific BFR, similar as non-SFNed transmission, two BFD RS sets should be introduced, and each set is associated with one of the two active TCI states for the CORESET. And both explicit and implicit configuration for BFD RS sets should be supported.
Proposal 3: Two BFD RS sets should be associated with the CORESET with two active TCI states, and each set associated with one of the two TCI states. And both explicit and implicit configuration for BFD RS sets should be supported. 
Regarding the assumption for hypothetical BLER calculation, it should be dependent on whether BFR is cell level or TRP level, in case of Rel-17 TRP specific BFR, RS in each of the two TCI states or two BFD RS sets should be separately calculated, and in case of Rel-15/16 cell level BFR, a joint hypothetical BLER should be calculated based on the RS pair.
Proposal 4: Assumption for hypothetical BLER calculation should be based on whether BFR is configured as cell level (Rel-15/16) or TRP specific (Rel-17). 
Regarding the new beam identification RS design, two RS sets should be supported, and one to one association with two BFD RS sets.
Proposal 5: Two new beam identification RS sets should be supported for with the CORESET with two active TCI states, and each set is one to one associated with one of the two BFD RS sets. 
In addition, the UE behavior for monitoring the PDCCH after beam failure detected should be defined, for example, in case of TRP specific BFR, if one TRP is failed, whether the PDCCH is monitored with one TCI state from the not failed TRP or just ignored until recovery.
3 Conclusion
In this contribution, we provided our views on the SFN deployment, and we proposed that:
Proposal 1: Dynamic switching between scheme 1 and Rel-16 scheme 1a is not needed. 
Proposal 2: At least Rel-17 TRP specific BFR should be supported for the CORESET with two active TCI states. 
Proposal 3: Two BFD RS sets should be associated with the CORESET with two active TCI states, and each set associated with one of the two TCI states. And both explicit and implicit configuration for BFD RS sets should be supported. 
Proposal 4: Assumption for hypothetical BLER calculation should be based on whether BFR is configured as cell level (Rel-15/16) or TRP specific (Rel-17). 
Proposal 5: Two new beam identification RS sets should be supported for with the CORESET with two active TCI states, and each set is one to one associated with one of the two BFD RS sets. 
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