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1. Introduction
In this contribution, the remaining issues of enhancements on HST-SFN deployment are further discussed.
2. Discussion

In RAN1#107-e meeting [1], it was discussed how to update the CORESET with TCI state that is not configured to SFN scheme in the indicated CCs set, and two alternatives were discussed as follows but with no conclusion.
· Alt1: For CCs not configured with SFN, 1st TCI state of the two indicated TCI states is selected.
· Alt2: UE doesn’t expect to receive a MAC-CE activating two TCI states of a CORESET that is not identified for SFN scheme by RRC
Some companies argue that it is beneficial that one MAC-CE updates TCI states for PDCCH transmission in the CC in multi-TRP mode as well as PDCCH transmission in another CC in single-TRP mode simultaneously, and Alt1 can save some RRC signaling overhead in this case. In our view, it is not clear why CCs configured with SFN and CCs not configured with SFN are configured in the same CC list, and even CCs configured with SFN and CCs not configured with SFN are configured in the same CC list, the benefit of RRC signaling overhead reduction is marginal and it is preferred a simple solution is adopted in the maintenance phase.
Proposal 1: UE doesn’t expect to receive a MAC-CE activating two TCI states of a CORESET that is not identified for SFN scheme by RRC.
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 be switched between Rel-17 TRP-based pre-compensation scheme and single-TRP scheme simultaneously as PDSCH, which means it has already been possible that the UE works with “Rel-17 TRP-based pre-compensation PDCCH + Single-TRP PDSCH”. From this perspective, we think there is no additional complexity for Rel-17 UE to be configured with “Rel-17 TRP-based pre-compensation PDCCH + Single-TRP PDSCH”.
Proposal 2: 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.

One of the open issues related to support of SFN scheme for PDCCH is whether SFN scheme can be configured for BWP-DownlinkCommon according to the FFS from RAN1#106b-e meeting:

	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


Considering the BWP-DownlinkCommon is not an actual BWP, we think the whole FFS with the word BWP-DownlinkCommon should be removed, and the detailed design will be up to RAN2.
Proposal 3: Update RAN1#106b-e meeting agreement by removing the “FFS: BWP-DownlinkCommon”:
· 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
· Adopt the TP below for Clause 5.1 in TS 38.214v17.0.0.
----------------- Start of TP ----------------

5.1
UE procedure for receiving the physical downlink shared channel

<Unchanged text is omitted>
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]. 
<Unchanged text is omitted>
----------------- End of TP ----------------

Regarding the default TCI for SFN PDSCH without TCI state and offset larger than threshold, the following agreements were achieved [1][2].
	Agreement (RAN1#106e)
For PDSCH reception scheduled by DCI format 1_0, [1_1 and 1_2], if 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 state(s) of the scheduling CORESET when receiving the PDSCH 

· if there are two active TCI states for the CORESET, UE applies the both QCL assumption of the CORESET that schedules the PDSCH when receiving the PDSCH 

· otherwise, UE applies the one active TCI state of the CORESET when receiving the PDSCH
· FFS if the time offset between the reception of the DL DCI and the corresponding PDSCH is smaller than the threshold timeDurationForQCL
This is a UE optional feature.

Agreement (RAN1#107e)
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




Regarding this, the follows are currently captured in TS38.214 h00.
	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. 


However, the UE behaviour is still unclear for the case that the UE is configured with both sfnSchemePdcch and sfnSchemePdsch scheduled by DCI format 1_0 but the UE does not support DCI scheduling without TCI field. In our view, the UE should be activated with the CORESET with two TCI states in this case.
Proposal 4: When a UE is configured with both sfnSchemePdcch and sfnSchemePdsch scheduled by DCI format 1_0, 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 does not support DCI scheduling without TCI field, the UE should be activated with the CORESET with two TCI states.
· Adopt the TP below for Clause 5.1.5 in TS 38.214v17.0.0.
----------------- Start of TP ----------------

5.1.5
Antenna ports quasi co-location
<Unchanged text is omitted>
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, and

-
if the UE supports dynamic switching between SFN PDSCH and non-SFN PDSCH, 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. 
-
else 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, 
-
if the PDSCH is scheduled by DCI format 1_1/1_2, the UE shall expect TCI field present.
-
if the PDSCH is scheduled by DCI format 1_0, UE should be activated with the CORESET with two TCI states.
<Unchanged text is omitted>
----------------- End of TP ----------------

3. Conclusion

In this contribution, the remaining issues for enhancements of HST-SFN are discussed and the following are proposed.
Proposal 1: UE doesn’t expect to receive a MAC-CE activating two TCI states of a CORESET that is not identified for SFN scheme by RRC.
Proposal 2: 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 3: Update RAN1#106b-e meeting agreement by removing the “FFS: BWP-DownlinkCommon”:

· 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
· Adopt the TP below for Clause 5.1 in TS 38.214v17.0.0.
----------------- Start of TP ----------------

5.1
UE procedure for receiving the physical downlink shared channel

<Unchanged text is omitted>
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]. 
<Unchanged text is omitted>
----------------- End of TP ----------------

Proposal 4: When a UE is configured with both sfnSchemePdcch and sfnSchemePdsch scheduled by DCI format 1_0, 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 does not support DCI scheduling without TCI field, the UE should be activated with the CORESET with two TCI states.
· Adopt the TP below for Clause 5.1.5 in TS 38.214v17.0.0.
----------------- Start of TP ----------------

5.1.5
Antenna ports quasi co-location
<Unchanged text is omitted>
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, and

-
if the UE supports dynamic switching between SFN PDSCH and non-SFN PDSCH, 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. 
-
else 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, 
-
if the PDSCH is scheduled by DCI format 1_1/1_2, the UE shall expect TCI field present.
-
if the PDSCH is scheduled by DCI format 1_0, UE should be activated with the CORESET with two TCI states.
<Unchanged text is omitted>
----------------- End of TP ----------------
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