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1. Introduction
In RAN#86 meeting, the WI of further enhancements on MIMO for NR was approved and the following objectives were agreed [1].

2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
d. Enhancement to support HST-SFN deployment scenario:

i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission

ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework

In RAN1#105-e meeting, the following agreements were achieved [2].

Agreement
Confirm the following working assumption from RAN1#104b-e:

All QCL source RS resource types as defined in TCI state for Rel-16 multi-TRP are supported for scheme 1.

Agreement
UE is not expected to be indicated by MAC CE with single TCI state per any of TCI codepoint , if UE is configured with scheme 1 PDSCH by RRC , but not capable to support dynamic switching between scheme 1 and single-TRP by TCI state field in DCI Format 1_1/1_2

Agreement
For specification based TRP-based frequency offset pre-compensation scheme

· Support dynamic (DCI -based) switching with single-TRP scheme by TCI state field in DCI format 1_1/1_2 

· This feature is UE optional

· UE is not expected to be indicated by MAC CE with single TCI state per any of TCI codepoint , if UE is configured with TRP-based frequency PDSCH by RRC , but not capable to support dynamic switching between TRP-based frequency and single-TRP by TCI state field in DCI Format 1_1/1_2

· Support semi-static (RRC based) switching with Rel-16 schemes 1a, 2a, 2b, 3, 4

· Support semi-static (RRC based) switching with Rel-17 scheme 1 (PDSCH)

Agreement
Enhanced MAC CE signaling is not applicable to any of the configured CORESETs in a BWP if the CORESETs are configured with different CORESETPoolindex values in the BWP.
Working Assumption
For TRP-based pre-compensation, Variant A (based on RAN1#103-e meeting agreement) are supported as QCL types/assumption, when the same DMRS port(s) are associated with two TCI states.
· FFS: Additional support of Variant B
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
Agreement
Enhanced SFN PDCCH transmission scheme (scheme 1 or TRP-based pre-compensation) is identified by the number of TCI states activated per CORESET and RRC parameter
· FFS: Configuration detail of RRC parameter 
· Including whether the same RRC parameter is used for PDCCH and PDSCH
Agreement
If enhanced SFN PDCCH transmission scheme (scheme 1 or TRP -based pre-compensation) is configured and a CORESET is activated with two TCI states and UE is configured with enableTwoDefaultTCI-States and time offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, down-select rule to determine default beam(s) for Rel-17 SFN PDSCH reception in RAN1#106-e:

· Alt 1: Reuse rule to determine TCI states as defined for Rel-16 PDSCH scheme-1a
· Alt 2: Introduce new rules to determine TCI states based on two TCI state(s) of the CORESET 
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 implicit configuration

· Alt 1-2: RS of CORESETs with both single and two TCI states are used
· Alt 1-3: RS of CORESETs with only two TCI states are used
· 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.
In this contribution, the remaining issues are further discussed.
2. Discussion on UE-based solutions
In previous meetings, dynamic switching of scheme 1 (PDSCH) with single-TRP scheme by TCI state field in DCI format 1_1/1_2 was agreed as UE optional feature. It was also agreed that scheme 1 for PDSCH is identified by new RRC parameter and the number of TCI states indicated by DCI. 

One of the remaining issues is the granularity of the new RRC parameter configuration, i.e., per BWP, CC or UE. In our view, considering the RRC parameters for R16 M-TRP schemes are configured per BWP in RepetitionSchemeConfig in PDSCH-config, we think it would be better to keep the same principle for scheme 1. Regarding the concern raised by some companies that it may result into DCI-based switching to other M-TRP transmission schemes if different transmission schemes are configured across different BWPs, we think we have the same issue of dynamic switching between Rel-16 M-TRP for 2a/2b/3 schemes. Therefore, we propose that new RRC parameter for identification of scheme 1 PDSCH is configured per BWP with the restriction that NW should ensure that scheme 1 PDSCH is configured or not configured across all BWPs for a CC.
Proposal 1: The new RRC parameter for identification of scheme 1 PDSCH is configured per BWP with the restriction that NW should ensure that scheme 1 PDSCH is configured or not configured across all BWPs for a CC. 
3. Discussion on TRP-based solutions
Regarding the new QCL types/assumption for TRS for TRP-based pre-compensation schemes, we propose to confirm the working assumption that Variant A is supported as QCL types/assumption when the same DMRS port(s) are associated with two TCI states.
Proposal 2: Confirm the working assumption that, for TRP-based pre-compensation, Variant A is supported as QCL types/assumption, when the same DMRS port(s) are associated with two TCI states.
In RAN1#105-e, it was agreed that, 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 indicated QCL type. One FFS is the rule or signalling to determine which TCI state is the one with dropped QCL parameters.

In our view, one alternative is that, when UE is configured with TRP-based pre-compensation scheme and two TCI states are indicated by the DCI, UE always assume the first TCI state indicated by DCI is the one with no QCL parameters dropped, and the second TCI state is the one with Doppler shift and Doppler spread dropped. Let’s assume TRS1 transmitted by TRP1 is the source RS of TCI state #1 and TRS2 transmitted by TRP2 is the source RS of TCI state #2. For the TCI state indicator field in the DCI, codepoint ‘000’ can be used to indicate {TCI state #1, TCI state #2}, and codepoint ‘001’ can be used to indicate {TCI state #2, TCI state #1}. When UE moves from TRP1 to TRP2, network indicates TCI state field with ‘000’ when UE is close to TRP1 and indicates TCI state field with ‘001’ when UE is close to TRP2. Another alternative is that one DCI field is introduced to indicate UE which TCI state is the one with Doppler shift and Doppler spread dropped. We slightly prefer to the former alternative.
Proposal 3: When UE is configured with TRP-based pre-compensation scheme and two TCI states are indicated by the DCI, UE always assume the first TCI state indicated by DCI is the one with no QCL parameters dropped, and the second TCI state is the one with Doppler shift and Doppler spread dropped.
Regarding the indication of the carrier frequency for UL transmission. In RAN1#104b-e it was agreed to support at least one option based on implicit and explicit approaches for indication of the carrier frequency for UL. In our view, at least implicit indication should be supported. 
Proposal 4: Indication of carrier frequency for uplink transmission in TRP-based pre-compensation scheme is supported at least using implicit from RAN1#102-e agreement.
Additionally, for frequency offset pre-compensation, we think QCL-like association of the resource(s) received in the 1st step with UL signal transmitted in the 2nd step is supported by implementation without specification impact.
Proposal 5: For frequency offset pre-compensation, QCL-like association of the resource(s) received in the 1st step with UL signal transmitted in the 2nd step is supported by implementation without specification impact.
3. Conclusion

In this contribution, the remaining issues for PDSCH scheme 1 and TRP-based frequency offset pre-compensation are discussed and the following are proposed.
Proposal 1: The new RRC parameter for identification of scheme 1 PDSCH is configured per BWP with the restriction that NW should ensure that scheme 1 PDSCH is configured or not configured across all BWPs for a CC. 
Proposal 2: Confirm the working assumption that, for TRP-based pre-compensation, Variant A is supported as QCL types/assumption, when the same DMRS port(s) are associated with two TCI states.
Proposal 3: When UE is configured with TRP-based pre-compensation scheme and two TCI states are indicated by the DCI, UE always assume the first TCI state indicated by DCI is the one with no QCL parameters dropped, and the second TCI state is the one with Doppler shift and Doppler spread dropped.
Proposal 4: Indication of carrier frequency for uplink transmission in TRP-based pre-compensation scheme is supported at least using implicit from RAN1#102-e agreement.
Proposal 5: For frequency offset pre-compensation, QCL-like association of the resource(s) received in the 1st step with UL signal transmitted in the 2nd step is supported by implementation without specification impact.
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