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In RAN1 #107-e meeting, the following agreements and working assumptions on enhancements for HST-SFN deployment were achieved:
	Agreement
Confirm the working assumption from RAN1 #106b-e meeting to 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
For intra-band CA, UE doesn’t expect configurations of different SFN schemes in different CCs

Agreement
TRP-based pre-compensation scheme for PDSCH / PDCCH is supported in both FR1 and FR2 with UE capability at least per FR
· Note: While majority of the companies support above, only one company has shown benefit on TRP-based pre-compensation scheme for PDSCH in FR2 with 200m ISD. Evaluation methodology and results can be found in R1-2101450.

Agreement
When a CORESET is activated with two TCI states which overlaps with another CORESET, support PDCCH monitoring of PDCCH candidates in overlapping monitoring occasions with QCL-TypeD properties identified according to prioritization rule
· Reuse Rel-15 prioritization to identify the first CORESET, i.e., SS type > serving cell index > SS set ID
· If the CORESET has two TCI states with QCL-typeD, both QCL-typeD are identified.
· If the CORESET has one TCI state with QCL-typeD, the second QCL-typeD is not identified
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Agreement
When SFN PDSCH is not configured by RRC and there is no TCI codepoint which indicates two TCI states activated for the PDSCH (i.e. Rel-16 MTRP PDSCH is not configured) and SFN transmission scheme 1 is configured for PDCCH, for PDSCH reception scheduled by DCI format 1_0, 1_1, 1_2 without TCI field, 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 and the CORESET which schedules the PDSCH is indicated with two TCI states, the default TCI state is defined as the first TCI state of the CORESET

Agreement
The agreement from RAN1#106b-e meeting is updated as follows
When SFN PDSCH is not configured by RRC and there is no TCI codepoint which indicates two TCI states activated for the PDSCH (i.e. Rel-16 MTRP PDSCH is not configured), 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
· It is up to editor how to capture the above agreement

Agreement
If PDCCH candidates in CSS 3 are associated with CORESET that is activated with two TCI states and configured with enhanced SFN scheme 1 or TRP based pre-compensation, both TCI states can be applied for the CSS reception. 
· FFS: Whether/How specification change is needed is up to the editor

Agreement
For a CORESET with two activated TCI states, for implicit BFD RS, how to calculate radio link quality for RLM /BFD is up to RAN4 discussion
· Send LS to let RAN4 to let them know about two possible options of radio link quality estimation for RLM /BFD using each RS or RS pair of CORESET activated with two TCI states. RAN1 has discussed both options, but was not able to reach a consensus. Inform that it is up to RAN4 to specify the most appropriate option. LS is endorsed in R1-2112829.

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


In this contribution, we share our views on remaining issues on Rel-17 HST-SFN deployment.
Remaining issues on SFN schemes for PDSCH/PDCCH
Activation TCI states for PDCCH across multiple CCs
In CA scenarios, gNB can configure a CC/serving cell set through the RRC parameters simultaneousTCI-UpdateList, which may include multiple CCs/serving cells. Then gNB can activate the TCI state(s) of the PDCCH of the multiple CCs/serving cells in one CC/serving cell set through a single MAC-CE signaling. In last meeting, the WA was confirmed to support the activation of two TCI states of CORESET with the same CORESET ID for all BWPs by a single MAC CE for the set of CCs configured by the legacy Rel-16 RRC signaling. 
However, since M-TRP transmission schemes for PDCCH are supported in Rel-17, the CORESETs in some CCs/serving cells could be configured by SFN-ed scheme and the CORESET in other CCs/serving cells could not be configured by SFN-ed scheme in a CC/serving cell set. So one case might occur that Rel-17 MAC-CE activates two TCI states but some CORESETs in the indicated CCs are not configured with SFN scheme. And this issue was discussed in the last meeting but no conclusion has been reached. In such case, how to update the TCI state of CORESET which is not configured for SFN scheme by RRC in in one CC/serving cell set needs to be discussed. One of the following alternatives can be considered to solve this issue:
· Alt 1: The MAC CE applies to all the CORESETs in the CCs/serving cells in a CC/serving cell set. For example, if a CORESET is not configured with SFN scheme but the UE receives a Rel-17 MAC-CE that activates two TCI states for the CORESET, one of two active TCI states indicated by this MAC-CE is used for this CORESET, i.e., the first one of two TCI states activated by MAC-CE.
· Alt 2: UE doesn’t expect to receive a MAC-CE activating two TCI states for a CORESET which is not configured with SFN scheme For example, if the CORESET in the indicated CCs is not configured with SFN scheme but the UE receives a Rel-17 MAC-CE that activates two TCI states for CORESET, UE can ignore this MAC-CE signaling for this CORESET.
For Alt 1, one or two TCI states of CORESETs with different transmission schemes can be activated simultaneously by one single MAC-CE. For Alt 2, it is greatly restricted for different transmission schemes and lack of flexibility. Therefore, Alt 1 is slightly preferred.
Proposal 1: 
· If single MAC-CE activates two TCI states for CORESETs in a CC/serving cell set, the first TCI state is used for the CORESETs not configured with SFN-ed scheme in this CC/serving cell set.
Default TCI states of PDSCH with absent TCI field
In Rel-16, when the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or greater than the threshold timeDurationForQCL but there is no TCI field in the DCI scheduling PDSCH, the PDSCH follows the TCI state of the scheduling PDCCH. However, in Rel-17, it may not work when the transmission schemes of PDCCH and scheduled PDSCH are not consistent. There are three cases with inconsistent transmission schemes of PDCCH and scheduled PDSCH:
· Case 1: SFN-ed PDSCH + SFN-ed PDCCH 
· Case 2: Non SFN-ed PDSCH+ SFN-ed PDCCH
· Case 3: SFN-ed PDSCH+ non SFN-ed PDCCH
The solutions for default TCI states of PDSCH with absent TCI field for the first two cases have been solved in #107-e meeting. 
For case 3, when PDSCH is configured with SFN-ed scheme by RRC, if UE is capable of dynamic switching between single TRP and SFN, the legacy solutions of default beams for PDSCH can be reused, i.e. the PDSCH can follow TCI state of the scheduling PDCCH. However, if UE is not capable of dynamic switching and SFN-ed PDSCH is configured by RRC, the UE usually prepares to use two receive beams and enhanced receiver algorithm for SFN-ed PDSCH. If UE still reuse the legacy solutions to follow only one TCI state of scheduling no-SFN PDCCH, which is equivalent to dynamically switch to S-TRP, the performance of demodulation PDSCH indicated with one TCI state will not be guaranteed. Therefore, if the UE is not capable of dynamic switching between single TRP and SFN, PDSCH is not expected to be scheduled by a DCI with TCI state field absent.
Proposal 2: 
· When SFN-ed PDSCH are configured by RRC and PDCCH is not configured with SFN scheme, if applicable the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL, 
· If the UE is capable of dynamic switching between single TRP and SFN, the UE applies QCL assumptions of the CORESET that schedules the PDSCH when receiving the PDSCH
· If the UE is not capable of dynamic switching between single TRP and SFN, PDSCH is not expected to be scheduled by a DCI with TCI state field absent.
Enhancements on BFR
Maximum number of monitored BFD RSs
Based on agreements in #106bis-e meeting, the maximum number of monitored BFD RS is based on UE capability and whether to extend the maximum number of monitored BFD RS should be studied and discussed. In our opinion, BFD RSs should be extended for more accurate beam detection and failure recovery, and the exact value should be discussed in UE features. 
Proposal 3: 
· The maximum number of BFD RSs should be extended and discussed in UE features.
Implicit BFD RS configuration
In Rel-17, at most five CORESETs can be configured within a BWP. So if the number of BFD RSs determined from active TCI states of CORESETs for PDCCH monitoring is larger than the supported number of monitored BFD RS, the detail rules for selecting multiple BFD RSs for implicit BFD RS configuration should be specified. Furthermore, in order to more accurately reflect the two beams quality of the SFN-ed transmission, if there are CORESETs activated with two TCI states in a BWP, the SFN-ed CORESET can be detected with higher priority; if there is no CORESET associated with 2 TCI states in a BWP, the RS for CORESET associated with one TCI state also can be used for BFD.
Proposal 4: 
· For implicit BFD RS configuration for Rel-15/16 cell specific BFR, the detail rules for selecting multiple BFD RSs for implicit BFD RS configuration should be specified. Furthermore, the CORESET activated with two TCI states can be detected with higher priority.
Explicit BFD RS configuration
Similar as implicit BFD configuration, in order to more accurately reflect the two beams quality of the SFN-ed transmission, it’s important for UE to simultaneously detect and measure two SFN-ed beams for explicit BFD configuration. Therefore, defining new BFD RS pairs is preferred for explicit BFD configuration. 
Proposal 5: 
· For explicit BFD RS configuration for Rel-15/16 cell specific BFR, defining CSI-RS resource or SSB pairs as BFD RS is supported.
Discussion on enhanced TCI state indication for UE-specific PDCCH MAC CE
In Rel-15/16, legacy “TCI state indication for UE-specific PDCCH MAC CE” is applicable to CORESET zero. For Rel-17 SFN schemes, it is agreed that enhanced TCI state indication can be applied for UE-specific PDCCH MAC CE. 
In RAN2 #116bis-e meeting, RAN2 send an LS[1] to ask whether “Enhanced TCI state indication for UE specific PDCCH MAC CE” can be applied to CORESET zero or not. In our opinion, for UEs capable of SFN scheme for PDCCH, gNB should be allowed to activate one or two TCI states flexibly for each CORESET by MAC CE command. Hence, enhanced TCI state indication for UE specific PDCCH MAC CE should be applied to CORESET zero.
Proposal 6: 
· Enhanced TCI state indication for UE specific PDCCH MAC CE can be applied to CORESET zero.
Conclusions
In this contribution, we provide our views on the enhancement for Rel-17 HST-SFN deployment scenarios. We have the following proposals:	
Proposal 1: 
· If single MAC-CE activates two TCI states for CORESETs in a CC/serving cell set, the first TCI state is used for the CORESETs not configured with SFN-ed scheme in this CC/serving cell set.
Proposal 2: 
· When SFN-ed PDSCH are configured by RRC and PDCCH is not configured with SFN scheme, if applicable the time offset between the reception of the DL DCI and the corresponding PDSCH is equal or larger than the threshold timeDurationForQCL, 
· If the UE is capable of dynamic switching between single TRP and SFN, the UE applies QCL assumptions of the CORESET that schedules the PDSCH when receiving the PDSCH
· If the UE is not capable of dynamic switching between single TRP and SFN, PDSCH is not expected to be scheduled by a DCI with TCI state field absent.
Proposal 3: 
· The maximum number of BFD RSs should be extended and discussed in UE features.
Proposal 4: 
· For implicit BFD RS configuration for Rel-15/16 cell specific BFR, the detail rules for selecting multiple BFD RSs for implicit BFD RS configuration should be specified. Furthermore, the CORESET activated with two TCI states can be detected with higher priority.
Proposal 5: 
· For explicit BFD RS configuration for Rel-15/16 cell specific BFR, defining CSI-RS resource or SSB pairs as BFD RS is supported.
Proposal 6: 
· Enhanced TCI state indication for UE specific PDCCH MAC CE can be applied to CORESET zero.
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