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1. Introduction
In this contribution, we provide our views on some maintenance issues for HST-SFN enhancements specified in Rel-17. In addition, we provide answer to LS from RAN2 on MAC CE applicability for enhanced TCI activation for different CORESETs.  
1.1. 
2. Discussion
1 
2 
Remaining details of default beam for PDSCH reception without TCI state field
In RAN1#107-e meeting several agreements were made regarding default beams for PDSCH reception. However, the case when SFN PDSCH is configured and SFN PDCCH is not configured with time offset larger than threshold, and configuration w/o TCI field was not addressed and left for further discussion in the maintenance session. 
	Agreement
When SFN PDSCH and SFN PDCCH are configured by RRC, for PDSCH reception scheduled by DCI formats 1_1 and 1_2, and, if applicable the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL 
· Support configuration when there is no TCI field in the DCI scheduling PDSCH  
· UE applies the TCI state(s) of the scheduling CORESET when receiving the PDSCH 
· If there are two active TCI states for the CORESET , UE applies both QCL assumptions of the CORESET that schedules the PDSCH when receiving the PDSCH     
· otherwise, if there is one active TCI state for the CORESET , UE applies the one active TCI state of the CORESET when receiving the PDSCH  
This feature is UE optional capability
· If UE doesn’t support this capability, UE is expected to be configured with TCI state field
· UEs supporting this feature and are not capable of dynamic switching between single TRP and SFN , the CORESET that schedules PDSCH by DCI formats 1_1 and 1_2 (FFS DCI format 1_0) should be activated with two TCI states.
FFS for maintenance: if SFN PDCCH is not configured


Two options can be considered for possible specification of corresponding case when SFN is not configured for PDCCH:
- Option 1: TCI for PDSCH reception is determined by scheduling CORESET 
- Option 2: TCI for PDSCH reception is determined by 2 TCI states activated for the lowest TCI codepoint
Option 1 is similar to legacy default beam assumption for PDSCH, when SFN PDCCH is not configured. However, in this case PDSCH reception would be based on single beam of the corresponding TCI state of CORESET, i.e., non-SFN. From this perspective, Option 2 is more preferred as it ensures that PDSCH reception is based on two beams, i.e., SFN mode, which is more aligned with SFN configuration for PDSCH.
Proposal 1: 
· When SFN PDSCH is configured and SFN PDCCH is not configured by RRC, for PDSCH reception scheduled by DCI formats 1_1 and 1_2, and, if applicable the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL, 
· For configuration without TCI field, UE applies the TCI state(s) of the lowest TCI codepoint with TCI state

	TS 38.214
5.1.5	Antenna ports quasi co-location
…
When a UE is configured with both sfnSchemePdcch and sfnSchemePdsch scheduled by DCI format 1_0 or by DCI format 1_1/1_2, if the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable:
-	if the UE supports DCI scheduling without TCI field, the UE assumes that the TCI state(s) or the QCL assumption(s) for the PDSCH is identical to the TCI state(s) or QCL assumption(s) whichever is applied for the CORESET used for the reception of the DL DCI within the active BWP of the serving cell regardless of the number of active TCI states of the CORESET. If the UE does not support dynamic switching between SFN PDSCH and non-SFN PDSCH, the UE should be activated with the CORESET with two TCI states. 
-	else if the UE does not support DCI scheduling without TCI field, the UE shall expect TCI field present when scheduled by DCI format 1_1/1_2. 
When a UE is not configured with sfnSchemePdcch, and is configured with sfnSchemePdsch, and there is at least one TCI codepoint with two activated TCI states for PDSCH, and if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL if applicable, the UE may assume that the DM-RS ports of PDSCH scheduled by DCI formats 1_0, 1_1, 1_2 of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.



Configuration restriction of the SFN transmission scheme
In the post RAN1#107-e email discussion, the agreement related to support combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH based on UE capability was discussed but not captured in TS 38.214. Moreover, the restriction in configuration of SFN scheme B for both PDSCH and PDCCH was not included. Moreover, the SFN scheme configuration restriction in case of CA was not captured, although it was agreed in RAN1 to have common SFN scheme configuration across all CCs of the same band. Therefore, the following TP was proposed to address the above problems.
Proposal 2: 
· Capture RAN1 agreement on optional support of combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH and corresponding UE behavior when the corresponding feature is not supported by the UE. 
· Capture RAN1 agreement on support of the same SFN scheme across different CCs of the same band. 
	TS 38.214
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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'.
If a UE is configured with sfnSchemePdcch set to ‘sfnSchemeB’ for a DL BWP, the UE shall be configured with sfnSchemePdsch set to ‘sfnSchemeB’ for a DL BWP and activated with codepoint with two activated TCI states.
If a UE is configured with sfnSchemePdcch set to ‘sfnSchemeA’ for a DL BWP and activated with codepoint with two activated TCI states, and the UE does not report capability of [nonSfnPdsch-sfnPdcch], the UE does not expect to be indicated with one TCI state in a codepoint of the DCI field ‘Transmission Configuration Indication’ in DCI formats 1_1/1_2.
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] for the same CC or other CCs of the same band. 
…



LS reply on enhanced TCI state indication
In the LS on "Enhanced TCI state indication for UE specific PDCCH MAC CE” [2], RAN2 has asked RAN1 whether MAC CE can be applied to any CORESET (including CORESET zero).
	Question: RAN2 would like to ask whether “Enhanced TCI state indication for UE specific PDCCH MAC CE” can be applied to CORESET zero or not.


In our view, the corresponding issue can be left to NW implementation and corresponding MAC CE signaling indication. Although indication of UE-specific TCI states for the CORESET zero is not expected in most of the practical cases, it seems there is no clear benefits from restricting use of MAC CE for the corresponding CORESET.
Proposal 3: 
· Enhanced TCI state indication for UE-specific PDCCH MAC CE can be applied to any CORESET including CORESET zero
3. Conclusion
In this contribution, we have provided our views on some of the maintenance issues for HST-SFN scenario in Rel‑17 and provided our view on LS response to RAN2. The following proposals are made including response to RAN2 LS:
· When SFN PDSCH is configured and SFN PDCCH is not configured by RRC, for PDSCH reception scheduled by DCI formats 1_1 and 1_2, and, if applicable the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL, 
· For configuration without TCI field, UE applies the TCI state(s) of the lowest TCI codepoint with TCI state
· Capture RAN1 agreement on optional support of combination of Rel-17 SFN PDCCH scheme 1 and single-TRP PDSCH and corresponding UE behavior when the corresponding feature is not configured
· Capture RAN1 agreement on support of the same SFN scheme across different CCs of the same band. 
· Enhanced TCI state indication for UE specific PDCCH MAC CE can be applied to any CORESET including CORESET zero
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