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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#106b-e meeting, the following agreements were achieved [2].

Working Assumption

Reuse legacy Rel-16 RRC parameters simultaneousTCI-UpdateList1, simultaneousTCI-UpdateList2 to define set of the serving cells which can be addressed by a single MAC CE for activation of two TCI states of CORESET with the same CORESET ID for all the BWPs.
Agreement

If CSI-RS other than those configured with repetition set to 'on' is overlapping in the time domain with CORESET with two TCI states, support the first TCI state of the CORESET as the default TCI assumption for the CSI-RS.

Agreement

· Support combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH 

· This is optional UE feature

· Note: The support of such combination scheme is for URLLC use-case only.

Agreement

Enhanced SFN (scheme 1 or TRP-based pre-compensation scheme) for PDCCH and PDSCH is configured by using separate per-BWP RRC parameters
· In Rel-17, all downlink BWPs (except initial BWP and FFS: BWP-DownlinkCommon) within a CC should be the same configuration of SFN scheme
Agreement
When SFN PDSCH is not configured by RRC, for PDSCH reception scheduled by DCI format 1_0, 1_1, 1_2, if the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than the threshold timeDurationForQCL,
· For DCI format 1_1/1_2, support both configurations with and without TCI state field.

· [If enableTwoDefaultTCIStates is not configured,] for both cases with and without TCI state field,

· If enhanced SFN PDCCH transmission scheme 1 is configured and the lowest CORESET ID in the latest slot is indicated with two TCI states, select the 1st TCI state of the two TCI states of the CORESET as default beam for the PDSCH reception

· FFS: Whether above applies for TRP-based pre-compensation if TRP-based pre-compensation is agreed to be support in FR2

· Otherwise, UE applies the one active TCI state of the CORESET with the lowest controlResourceSetId in the latest slot when receiving the PDSCH 

Agreement
For CSS associated with SFN CORESET, study the following alternatives and down-select in RAN1#107e:

· Alt 2: UE doesn’t expect PDCCH candidates in CSS to be associated with CORESET activated with two TCI states, except for CSS type 3 associated with CORESET configured with scheme 1

· Alt 3: If PDCCH candidates in CSS 0/0A/1/2/3 are associated with CORESET that activated with two TCI states, the first TCI state is applied for the CSS reception, except for CSS type 3 associated with CORESET configured with scheme 1.

· For CSS type 3 associated with CORESET configured with scheme 1, both TCI states can be applied for the CSS reception.
Agreement
When CORESET is indicated with two TCI states

· One BFD RS pair for SFN CORESET is counted as two BFD RSs

· FFS: Increase the maximum number of monitored BFD RSs to X.

· X is UE capability

· X = 2, 3, 4, FFS other values of X

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
In this contribution, the remaining issues are further discussed.
2. Discussion

It has been agreed to support “Single-TRP PDCCH + Rel-17 Scheme 1 PDSCH”, “Single-TRP PDCCH + Rel-17 TRP-based pre-compensation PDSCH” and “Rel-17 Scheme 1 PDCCH + Single-TRP PDSCH”. Additionally, it was also agreed to support dynamic (DCI-based) switching between Rel-17 SFN PDSCH (Scheme 1 or TRP-based pre-compensation) and single-TRP PDSCH by TCI state field in DCI format 1_1/1_2. If we assume UE is configured with Rel-17 TRP-based pre-compensation PDCCH/PDSCH, the PDSCH can be switched between Rel-17 TRP-based pre-compensation scheme and single-TRP scheme by TCI state field in DCI format 1_1/1_2, but the PDCCH may not switched between Rel-17 TRP-based pre-compensation scheme and single-TRP scheme simultaneously as PDSCH, which means it is possible that the UE works with “Rel-17 TRP-based pre-compensation PDCCH + Single-TRP PDSCH”, so the Rel-17 UE should additionally support “Rel-17 TRP-based pre-compensation PDCCH + Single-TRP PDSCH”.
Proposal 1: Support Rel-17 TRP-based pre-compensation PDCCH + Single-TRP PDSCH
· This is optional UE feature
Note: The PDSCH corresponds to the PDSCH scheduled by DCI formats 1_1 and 1_2.

It was discussed in previous meetings that whether TRP-based pre-compensation scheme for PDSCH / PDCCH is supported in FR1 only or in FR1+FR2 with no conclusion. We do not see fundamental difference TRP-based pre-compensation for FR1 and FR2, and we think the bi-directional deployment is also possible for FR2, so we prefer to also extend the TRP-based pre-compensation scheme to FR2, and the UE capabilities can be differentiated for FR1 and FR2 which can be discussed in the UE feature discussion.
Proposal 2: TRP-based pre-compensation scheme for PDSCH / PDCCH is also supported in FR2
In previous meetings, it was discussed whether the enhanced SFN (scheme 1 or TRP-based pre-compensation) if configured is activated for all CORESETs or not with no conclusion. We think it is too restrictive to force all the CORESETs to be activated with the enhanced SFN scheme, it is more preferable to separately activate each CORESET with the enhanced SFN scheme or single-TRP scheme. Some companies argued that UE needs to support dynamic switching between single-TRP PDCCH and enhanced SFN PDCCH if separate CORESET can be configured with single-TRP or enhanced SFN, however, since we have agreed to support dynamic switching between single-TRP PDSCH and enhanced SFN PDSCH, it is not clear how much complexity will be needed to additionally support dynamic switching between single-TRP PDCCH and enhanced SFN PDCCH.
Proposal 3: Support the enhanced SFN (if configured) is activated for each CORESET separately.

3. Conclusion

In this contribution, the remaining issues for enhancements of HST-SFN are discussed and the following are proposed.
Proposal 1: Support Rel-17 TRP-based pre-compensation PDCCH + Single-TRP PDSCH
· This is optional UE feature
Note: The PDSCH corresponds to the PDSCH scheduled by DCI formats 1_1 and 1_2.

Proposal 2: TRP-based pre-compensation scheme for PDSCH / PDCCH is also supported in FR2
Proposal 3: Support the enhanced SFN (if configured) is activated for each CORESET separately.
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