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1 Introduction
In RAN1#103e meeting [1], enhancements on HST-SFN and SFN scheme for PDCCH reliability were agreed as:
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Support at least the following configuration for HST scenario in Rel-17
· The same DMRS port(s) can associate with multiple TCI states
· FFS other details 
Note: DMRS and PDCCH/PDSCH from different TRPs are transmitted in SFN manner
Agreement
At most two TCI states are supported for HST scenario in Rel-17
· FFS: Whether to support more than two TCI states for FR2
· FFS configuration/signalling details of the TCI states
Note: DMRS and PDCCH/PDSCH from different TRPs are transmitted in SFN manner
Agreement
When the same DMRS port(s) are associated with two TCI states containing TRS as source reference signal, at least one variant is supported for Rel-17 HST-SFN scenario based on further evaluations
· Variant A: One of the TCI state can be associated with {average delay, delay spread} and another TCI states can be associated with {average delay, delay spread, Doppler shift, Doppler spread} (i.e., QCL-TypeA)
· Variant B: One of the TCI state can be associated with {average delay, delay spread} and another TCI state with {Doppler shift, Doppler spread} (i.e., QCL-TypeB)
· Variant C: One of the TCI state can be associated with {delay spread}  and another TCI states can be associated with {average delay, delay spread, Doppler shift, Doppler spread} (i.e., QCL-TypeA)
· Variant E: Both TCI states can be associated with {average delay, delay spread, Doppler shift, Doppler spread} (i.e., QCL-TypeA)
· FFS: Indication method to apply QCL, e.g., via new QCL-type, or reuse existing QCL-type while UE to ignore certain QCL properties
· Note: Each TCI state in the above variants may be additionally associated with {Spatial Rx parameter} (i.e., QCL-TypeD)
· Note: Companies are encouraged to provide evaluation results for the above variants based on agreed EVM from RAN1#102e meeting
· Note: Above variants are applicable to scheme 1 and/or TRP based pre-compensation as a reference for evaluation.
· This agreement is for the purpose of evaluation and does not imply the support or lack of support of scheme 1 and/or TRP based pre-compensation
Agreement
For PDCCH reliability enhancements, support SFN scheme + Alt 1-1.
· FFS: TCI state activation for CORESET, impact on default beam, BFD resource for BFR
In this contribution, we provided our views on the SFN deployment.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
It was agreed that same DMRS port(s) can be associated with multiple TCI states for HST scenario in Rel-17, and in Rel-16, for multi-TRP based transmission, two TCI states can be indicated in a codepoint of TCI field, and the association between the two TCI states and DMRS port(s) depends on the transmission schemes, such as SDM, FDM and TDM. And regarding the different schemes (SDM, FDM, TDM and HST-SFN), there is no need to support dynamic switching. While quick switching between single-TRP transmission and HST-SFN transmission seems necessary, and the dynamic switching can be achieved based on one TCI state or two TCI states indicated in the codepoint. In addition, two TCI states are enough to support HST-SFN transmission, there is no need of more than two TCI states.
Based on the discussion, for HST-SFN, DMRS and TCI states configuration can be reused, i.e. two TCI states indicated in a codepoint of TCI state, and transmission scheme of HST-SFN can be configured by RRC. In this case, the same DMRS port(s) are associated with two TCI states. So we propose that:
Proposal 1: HST-SFN transmission scheme is semi-statically configured in RRC, and no need of dynamic switching between different transmission schemes. And current configurations of DMRS port(s) and two TCI states in a codepoint can be reused. 
In addition, for FR2, PTRS is needed for phase noise estimation, it’s naturally that PTRS should be TRP-specific, so PTRS configuration and association with DMRS in case of HST-SFN should be further studied. So we propose:
Proposal 2: PTRS design in case of SFN transmission scheme should be further studied.
And for PDCCH reliability and robustness enhancements, SFN scheme with one PDCCH candidate associated with two TCI states of a CORESET (i.e. Alt 1-1) was agreed. And in this case, one CORESET is associated with two active TCI states, which will have impact on beam failure detection and beam failure recovery design related to TRP-specific BFR, several issues should be further studied, also discussed in our companion contribution [2].
· Association of the CORESET with BFD RS set and new beam identification RS set.
· In agenda item 8.1.2.3, independent BFD-RS configuration and new beam identification RS set per TRP were agreed, and considering the CORESET associated with two active TCI states (or in other words, associated with two TRPs), the association of the CORESET to which one of the BFD-RS set and to which set of the new beam identification RS set should be defined. 
· Transmission scheme after beam failure is detected
· In case of SFN transmission scheme, PDCCH is monitored with two TCI states, and if beam failure is detected, UE behavior should be defined, for example fall back to single TRP transmission or just drop the PDCCH candidate.
Based on the discussion, we propose that:
Proposal 3: For SFN PDCCH transmission scheme, association between CORESET and BFD-RS set, new beam identification RS set should be defined, and UE behavior on monitoring the PDCCH candidate should be defined when beam failure occurs.
3 Conclusion
In this contribution, we provided our views on the SFN deployment, and we proposed that:
Proposal 1: HST-SFN transmission scheme is semi-statically configured in RRC, and no need of dynamic switching between different transmission schemes. And current configurations of DMRS port(s) and two TCI states in a codepoint can be reused. 
Proposal 2: PTRS design in case of SFN transmission scheme should be further studied.
Proposal 3: For SFN PDCCH transmission scheme, association between CORESET and BFD-RS set, new beam identification RS set should be defined, and UE behavior on monitoring the PDCCH candidate should be defined when beam failure occurs.
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