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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The 3GPP Rel-17 NR MIMO WID includes enhancement on multi-beam operation. In RAN1 #102-e ~ #108-e meetings, some issues were discussed, including unified TCI framework, L1/L2-centric inter-cell beam management, MPUE and MPE, etc. [1~9] In this contribution, we share our views on the remaining issues for Rel-17 NR FeMIMO on multi-beam operations. 
 Unified TCI framework
Unified TCI for SRS
	Agreement
On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Including inter-cell case, where SSB with PCI different from the serving cell can be used as a source RS in Rel-17 UL, or if applicable joint, TCI state for these SRS resources
· The UL PC parameter setting (including PL-RS) for the SRS resource set should be derived based on the setting associated with TCI indicated for the SRS resource with the lowest SRS-ResourceId in that SRS resource set
· The MAC-CE signaling for the Rel-17 mechanism(s) to update the spatial relation of the AP/SP-SRS not sharing the indicated Rel-17 TCI state shall provide an ID of Rel-17 UL or, if applicable, joint TCI state instead of an RS resource ID for each AP/SP-SRS resource 
· Reuse other aspects of the MAC-CE for the Rel-15/16 spatial relation info update (including 'SP SRS Activation/Deactivation MAC CE', 'Enhanced SP/AP SRS Spatial Relation Indication MAC CE', and 'Serving Cell Set based SRS Spatial Relation Indication MAC CE')
· Note:  The exact details are up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and optional Rel-16 features of SRS spatial relation info within the same band.



On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 spatial relation can be configured as a target signal of a Rel-17 unified TCI. When any SRS resource or resource set is configured by RRC to not share the same indicated TCI state, Rel-15/16 spatial relation info update signaling is reused to indicate a Rel-17 TCI state, and the UL PC parameter setting (including PL-RS) for the SRS resource set should be derived based on the setting associated with TCI indicated for the SRS resource with the lowest SRS-ResourceId in that SRS resource set. The Rel-17 TCI state applied for SRS can be associated with serving cell PCI or additional PCI different from the serving cell for inter-cell beam indication.
For inter-cell case, it is needed to align the PCI of spatial relation RS in Rel-17 TCI state and the PCI of PLRS associated with the Rel-17 TCI state for PUCCH, PUSCH and SRS. The RS resource used for downlink pathloss estimation can be on a serving cell indicated by a value of higher layer parameter pathlossReferenceLinking, but there is no PCI information for this DL RS resource. It should be clarified how to determine the PCI associated with the PLRS. To align the spatial relation RS in Rel-17 TCI state and the associated PLRS, the PCI information in TCI state configured by RRC can be applied to the PLRS.

· For inter-cell case, the PCI information in Rel-17 TCI state configured by RRC is applied to the PLRS associated with the TCI state.
· Support the following TP.
	Reason for change
	The Rel-17 TCI state applied for SRS can be associated with serving cell PCI or additional PCI different from the serving cell for inter-cell beam indication. For inter-cell case, to align the spatial relation RS in Rel-17 TCI state and the associated PLRS, the PCI information in TCI state configured by RRC can be applied to the PLRS.

	Summary of change
	In TS38.213 section 7, clarify that the PCI information in Rel-17 TCI state configured by RRC is applied to the PLRS associated with the TCI state. 

	Consequences if not approved
	It is unclear which PCI is associated with the PLRS included in or associated with the indicated TCI state.

	TS 38.213
7	Uplink Power control
< Unchanged parts are omitted >
In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-  for the case when AdditionalPCIInfo is provided, the PL-RS is associated with the PCI associated with DLorJoint-TCIState or UL-TCIstate 
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
< Unchanged parts are omitted >



Power control for configured grant based PUSCH
In Rel-16, PC parameters including P0, alpha, and closedloopindex for PUSCH configured in ConfiguredGrantConfig are utilized for both type 1 and type 2 CG. In current Rel-17 spec, PC parameter setting associated with the indicated TCI state is used for both DG PUSCH and CG PUSCH, which means that transmission power of CG PUSCH will be comparable with DG PUSCH. Considering that CG PUSCH usually carries URLLC data which requires higher transmission power to acquire better performance, it’s better to reuse PC setting configured in ConfiguredGrantConfig. So, we propose to clarify that UL PC parameter setting associated with the unified TCI state is not applied for CG PUSCH.

· Clarify that UL PC parameter setting associated with the unified TCI state is not applied for a PUSCH (re)transmission configured by ConfiguredGrantConfig.
· Support the following TP.
	Reason for change
	There is ambiguity in current specification for UE’s behavior on determining P0, alpha and closed-loop index for CG (re)transmission. In most recent version, p0-Alpha-CLID-PUSCH-Set is used for both DG and CG, which is conflict with the description in 7.1.1. As described in 7.1.1, P0, alpha and closed-loop index configured in ConfiguredGrantConfig should be used for CG (re)transmission
Considering that CG PUSCH usually carries URLLC data which requires higher transmission power to acquire better performance, it’s better to reuse PC setting configured in ConfiguredGrantConfig.

	Summary of change
	In TS38.213 section 7, clarify that UL PC parameter setting associated with the unified TCI state is not applied for a PUSCH (re)transmission configured by ConfiguredGrantConfig.

	Consequences if not approved
	If not clarified, UE’s behavior on determining P0, alpha and closed-loop index for CG (re)transmission is unclear. In most recent version, p0-Alpha-CLID-PUSCH-Set is used for both DG and CG, which is conflict with the description in 7.1.1. As described in 7.1.1, P0, alpha and closed-loop index configured in ConfiguredGrantConfig should be used for CG (re)transmission. 

	TS 38.213
7 Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by SRS-PosResourceSet as described in clause 7.3.1. If the UE is provided a number of RS resources for pathloss estimation for PUSCH/PUCCH/SRS transmissions that is larger than 4, the UE maintains for pathloss estimation RS resources corresponding to RS resource indexes  as described in clauses 7.1.1, 7.2.1, and 7.3.1. If an RS resource updated by MAC CE, as described in clauses 7.1.1, 7.2.1 and 7.3.1, is one from the RS resources the UE maintains for pathloss estimation for PUSCH/PUCCH/SRS transmissions, the UE applies the pathloss estimation based on the RS resources starting from the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, is the SCS configuration for the PUCCH or PUSCH, respectively, that is determined in the slot when the MAC CE command is applied and  is a number of slots for SCS configuration  provided by K-Mac or  if K-Mac is not provided.
A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols . For a PUSCH transmission with repetition Type B, a PUSCH transmission occasion is a nominal repetition [6, TS 38.214].
In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate except for a PUSCH (re)transmission configured by ConfiguredGrantConfig
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
In the remaining of this clause, if a PDCCH reception by a UE includes two PDCCH candidates from corresponding search space sets, as described in clause 10.1
-	a PDCCH monitoring occasion is the union of the PDCCH monitoring occasions for the two PDCCH candidates
-	the end of the PDCCH reception is the end of the PDCCH candidate that ends later
The PDCCH reception includes the two PDCCH candidates also when the UE is not required to monitor one of the two PDCCH candidates as described in clauses 10, 11.1, and 11.1.1.



Application of unified TCI for FR1
For application of unified TCI for FR1 UL channels, it should be clarified whether joint TCI and separate TCI should both be supported:
· if joint TCI mode is configured, the QCL-TypeD RS does not need to be included in IE TCI-State, but the PLRS should be included in or associated with the joint TCI state. To ensure the flexibility of beam indication and power control, various combination of QCL-Type RS other than QCL-TypeD RS and PLRS should be considered. 
· If separate TCI mode is configured, no parameters are required to be configured in the UL TCI state, just PLRS needs to be included in or associated with the UL TCI state ID. Obviously, the RRC signaling overhead for the number of TCI states can be reduced for FR1 UL channels. 
· Another issue that needs to be considered is whether UL TCI state can be configured with QCL-TypeD RS as optional.

· Clarify whether two TCI modes (joint TCI, separate TCI) are needed for application of unified TCI for FR1 UL channels.
· If separate TCI mode is also supported in FR1, inform RAN2 that QCL-TypeD RS configuration for UL TCI state should be optional.
For FR1, if the QCL-TypeD RS is absent in joint or UL TCI state, the PLRS determination rule should be clarified, i.e. other QCL-type RS other than QCL-TypeD RS is used for pathloss estimation for joint TCI, or PLRS is mandatory to be associated with the joint or UL TCI state. 

· For FR1 UL channels, clarify the PLRS determination rule, e.g.
· for joint TCI, other QCL-type RS other than QCL-TypeD RS is used as PLRS, or PLRS is mandatory to be associated with the joint TCI state,
· for separate TCI, PLRS is mandatory to be included in or associated with the UL TCI state.
· Support the following TP.
	Reason for change
	For FR2, if UE supports beam alignment, the QCL-TypeD RS can be used as PLRS. But for FR1, if the QCL-TypeD RS is absent in joint or UL TCI state, other QCL-type RS other than QCL-TypeD RS is used for pathloss estimation for joint TCI.

	Summary of change
	In TS38.213 section 7, clarify which QCL-Type of the RS in the TCI state is used as the PLRS. 

	Consequences if not approved
	It is unclear which QCL-Type of the RS in the TCI state is used as the PLRS for FR1 and FR2.

	TS 38.213
[bookmark: _Toc12021444][bookmark: _Toc20311556][bookmark: _Toc26719381][bookmark: _Toc29894812][bookmark: _Toc29899111][bookmark: _Toc29899529][bookmark: _Toc29917266][bookmark: _Toc36498140][bookmark: _Toc45699166][bookmark: _Toc99993783]7	Uplink Power control
< Unchanged parts are omitted >
In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-    if there are two RS indexes in the indicated DLorJoint-TCIState or UL-TCIstate, the RS index  is provided by RS index configured with qcl-Type set to 'typeD' included in the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
< Unchanged parts are omitted >



CA case
RAN1#105-e meeting supports that the source RS determined from the indicated common TCI state ID can be one source RS across CCs or CC-specific source RS. For Rel-17 power control, a PLRS is either included in or associated with UL TCI state or (if applicable) joint TCI state, and the setting of (P0, alpha, closed loop index) can be associated with UL or (if applicable) joint TCI state. For CA case, similarly to common TCI state update across CCs, a common PLRS ID and setting ID can be determined by the indicated common TCI state ID to provide power control parameters for a set of configured CCs/BWPs. 
From the common PLRS ID one PLRS across CCs or CC-specific PLRS can be determined to maintain pathloss estimation for each CC in a set of configured CCs. In case of beam alignment, the PLRS for each CC is the spatial relation RS determined from the indicated common TCI state ID. But in case of beam mis-alignment, the determination of PLRS for each CC can follow the spatial relation RS, e.g. both PLRS and spatial relation RS are across CCs or CC-specific. Thus, it is necessary to clarify whether the PLRS for each CC is across CCs or CC-specific. 

· Clarify whether the PLRS is shared across CCs or CC-specific for a set of configured CCs/BWPs with common TCI state update. 
· Support the following TP.
	Reason for change
	The source RS determined from the indicated common TCI state ID can be one source RS across CCs or CC-specific source RS. For Rel-17 power control, a PLRS is either included in or associated with UL TCI state or (if applicable) joint TCI state. 
It should thus be clarified that when common TCI state is enabled for  CA case, whether a common PLRS ID or the same PLRS is determined by the indicated common TCI state ID to provide power control parameters for a set of configured CCs/BWPs. 

	Summary of change
	In TS38.213 section 7, clarify the PLRS determination for CA case with common TCI state update. 

	Consequences if not approved
	It is unclear whether the PLRS for each CC is across CCs or CC-specific for CA case.

	TS 38.213
7	Uplink Power control
< Unchanged parts are omitted >
In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-    If the DLorJointTCIState or UL-TCIState configurations are absent in a BWP of the CC, the UE can apply the PL-RS associated with or included in the indicated DLorJointTCIState or UL-TCIState configurations from a reference BWP of a reference CC.
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
< Unchanged parts are omitted >



Beam application time 
	Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE can assume that one beam application time (BAT) for a given SCS is configured for all the CCs configured with the common TCI state ID update,
· Note: It was agreed that the BAT associated with the carrier(s) (hence BWP(s)/CC(s)) on which the beam indication applies is determined based on the carrier with the smallest SCS among the carrier(s) (hence BWP(s)/CC(s)) applying the beam indication
· TBD (maintenance): whether a second configured BAT is also supported, e.g. for MPUE or inter-cell BM
· The detailed signaling of the BAT is up to RAN2
· FFS: For CC(s) not configured with a common TCI state ID update

Conclusion
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, there is no consensus on supporting a second configured BAT for, e.g. MPUE or inter-cell BM, for a given SCS and all the CCs configured with the common TCI state ID update.

Agreement 
On Rel-17 DCI-based beam indication, for both CA and non-CA cases, the RRC parameter BeamAppTime_r17 is configured per DL and UL BWP
· For BWP /CCs with same SCS in the same CC list for common TCI state ID update, the configured values of BeamAppTime_r17 are the same
· FFS: Whether the TCI update signaling is applied to all configured BWP(s) or active BWP, and whether the BAT should count the BeamAppTime_r17 in all configured BWP(s) or in active BWP only



In RAN1 #108-e meeting, it was agreed that BAT is configured per DL and UL BWP for both CA and non-CA cases. For a configured CC list with common TCI state update, the BAT depends on which BWP is used to determine the application time of beam indication, i.e. the target BWP with smallest SCS applying the indicated TCI state, so it is necessary to clarify that the target BWP with smallest SCS is selected from all configured BWPs or active BWPs. 
For CA case, when the TCI state update signaling is applied to all configured BWPs and the BAT counts BeamAppTime_r17 in all configured BWPs, there is a possibility that the SCS configured for an inactive BWP is smaller than that for the active BWPs in the configured CC list, and is used to determine the beam application time for all configured CCs/BWPs, which leads to unnecessary large latency. For example, when the smallest SCS for all active BWPs is 60kHz but the SCS of an inactive BWP is 15kHz, if the BAT counts the BeamAppTime_r17 in all configured BWPs, i.e. 15kHz SCS of this inactive BWP is used to determine beam application for other BWPs. Obviously, 15kHz SCS causes larger latency than 60kHz SCS to affect the system performance. Similarly, for non-CA case the RRC parameter BeamAppTime_r17 is configured per BWP for a CC. The beam application time of the active BWP on this CC is the BAT corresponding to the SCS of this active BWP. So we prefer the TCI state update signaling is applied to active BWP and the BAT counts BeamAppTime_r17 in active BWP only.

· The TCI update signaling is applied to active BWP, and the BAT should count the BeamAppTime_r17 in active BWP only.
· Support the following TP.
	Reason for change
	When the TCI state update signaling is applied to all configured BWPs and the BAT counts BeamAppTime_r17 in all configured BWPs, there is a possibility that the SCS configured for an inactive BWP is smaller than that for the active BWPs in the configured CC list, and is used to determine the beam application time for all configured CCs/BWPs, which leads to unnecessary large latency.

	Summary of change
	In TS38.214 section 5.1.5, clarify that the TCI update signaling is applied to active BWP, and the BAT should count the BeamAppTime_r17 in active BWP only.

	Consequences if not approved
	It is unclear whether the TCI update signaling is applied to all configured BWP(s) or active BWP, and whether the BAT should count the BeamAppTime_r17 in all configured BWP(s) or in active BWP only

	TS 38.214
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier active BWP with the smallest SCS among the active BWP(s) of the carrier(s) applying the beam indication.
< Unchanged parts are omitted >



In case of BWP switch, the TCI state determination is defined in RAN4 spec as follows and this principle can be reused for Rel-17 unified TCI framework.
	Provided the UE does not have the required TCI-state information to receive PDCCH and PDSCH in the new BWP, the UE shall use old TCI-states before the BWP switch until a new MAC CE updating the required TCI-state information for PDCCH and PDSCH is received after the BWP switch. 
If UE has the information on the required TCI-state information to receive PDCCH and PDSCH in the new BWP, 
-	UE shall be able to receive PDCCH and PDSCH with old TCI-states before the delay as specified in Clause 8.10 in the new BWP.
-	UE shall be able to receive PDCCH and PDSCH with new TCI-states after the delay as specified in Clause 8.10 in the new BWP.



For Rel-17 unified TCI, in old BWP the unified TCI state is already activated by MAC CE or indicated by DCI. After BWP switch, the old indicated TCI state is used before the MAC-CE based TCI state switch delay, where the TCI state switch delay requires a large latency, e.g. first SSB reception if the target TCI state is known. Thus, it is not required to clarify whether old BWP or new BWP is used to determine BAT. 

· The current RAN4 procedure for TCI state switch and determination in case of BWP switch works also for unified TCI without clarification of which BWP SCS is used to determine BAT during BWP switch period.
· It is not required to clarify whether old BWP or new BWP is used to determine BAT.

Clarification for the indicated TCI state determination
The BAT of the indicated TCI state is described in section 5.1.5 of TS 38.214, i.e. the new indicated TCI state should be applied starting from the first slot that is at least BeamAppTime-r17 symbols after the last symbol of the PUCCH. 
In Rel-15/16, when the UE is configured with a single slot PDSCH, if the candidate TCI states for PDSCH are updated by MAC CE between the PDCCH and the corresponding PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. For AP-SRS, when the spatial relation for AP-SRS is updated by MAC CE, the active spatial relation at the slot of AP-SRS transmission is applied for the AP-SRS transmission. It can be seen that the new activated TCI state/spatial relation in the slot with scheduled PDSCH/triggered AP-SRS is applied. 
For Rel-17 unified TCI framework, the similar principle can be reused for application of the indicated TCI state. For example, before the application time of new candidate activated TCI states by MAC CE, the indicated TCI state is based on the old activated TCI states, but after the application time of new activated candidate TCI states by MAC CE, the indicated TCI state is based on the new activated TCI states. In other words, the indicated TCI state should be based on the activated TCI states in each slot.

· Clarify that the indicated Rel-17 TCI state should be based on the activated TCI states in each slot.
· Support the following TP.
	Reason for change
	There is ambiguity in current specification regarding which TCI state is used for DCI based beam indication when there is MAC CE update of active TCI state list. 

	Summary of change
	In TS38.214 section 5.1.5, clarify that the indicated Rel-17 TCI state should be based on the activated TCI states in each slot.

	Consequences if not approved
	When a UE received a TCI state activation command via MAC CE, it is unclear which activated TCI states is used to determine the indicated TCI state after a MAC CE command.

	TS 38.214
[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc100147360]5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. The applied indicated TCI state should be based on the activated TCI states in each slot.
< Unchanged parts are omitted >



Clarification for the DL/UL channels over multiple slots
If the UE would transmit PUCCH/PUSCH/PUCCH over multiple slots, e.g. multi-slot PDSCH, PUCCH repetition, PUSCH repetition, multi-slot PUSCH, multiple PDSCHs/PUSCHs scheduled by DCI and so on, the transmission occasions of these DL/UL channels can span multiple slots. When the first slot of BAT is a slot in the transmission occasions, it is unclear whether the new indicated TCI state needs to be applied for the transmission occasions after the BAT. 
If the TCI state of the transmission occasions after the BAT also is based on the TCI state in the first occasion, there may be some issues. For example, the BAT is postponed until the last transmission occasion of these DL/UL channels. During the multiple transmission occasions, the network cannot apply the optimal TCI state to transmit other channels/RSs sharing the indicated TCI state, which will affect the performance of these channels/RSs and limit the scheduling flexibility, especially when the CC list with common TCI state update is configured. Furthermore, if another channel overlaps with the transmission occasion after the BAT, at this time the UE needs to maintain multiple beams, which is contrary to the purpose of the unified TCI framework and also requires to define new behaviors to clarify the priority of these overlapped channels. As a unified solution to simplify spec, we think the new indicated TCI state is also applied to the transmission occasion after BAT for these channels across multi-slots.

· Clarify that the indicated Rel-17 TCI state should be applied for the transmission occasions after BAT for the DL/UL channel over multiple slots,
· e.g. multi-slot PDSCH, PUCCH repetition, PUSCH repetition, multi-slot PUSCH, multiple PDSCHs/PUSCHs scheduled by DCI.
· Support the following TP.
	Reason for change
	If the UE transmits PUCCH/PUSCH/PUCCH over multiple slots, e.g. multi-slot PDSCH, PUCCH repetition, PUSCH repetition, multi-slot PUSCH, multiple PDSCHs/PUSCHs scheduled by DCI and so on, the transmission occasions of these DL/UL channels can span multiple slots. There is ambiguity whether all the transmission occasions should use the same TCI state or updated on each occasion based on indicated beams. If the TCI state of the transmission occasions after the BAT also is based on the TCI state in the first occasion, there may be some issues. For example, the BAT is postponed until the last transmission occasion of these DL/UL channels.. 

	Summary of change
	In TS38.214 section 5.1.5, clarify that the new indicated TCI state is applied to the transmission occasions after BAT for these channels across multi-slots.

	Consequences if not approved
	For multi-slot transmission and reception, there is ambiguity whether all the transmission occasions should use the same TCI across multiple slots or updated per occasion basis based on indicated beams. .

	TS 38.214
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. For the DL/UL channel over multiple slots, including multi-slot PDSCH, PUCCH repetition, PUSCH repetition, multi-slot PUSCH, multiple PDSCHs/PUSCHs scheduled by DCI, the indicated DLorJointTCIState or UL-TCIstate is applied for the transmission/reception occasions after BAT.
< Unchanged parts are omitted >



Clarification for BAT in CA case with different TAGs
In case of CA, for a single common BAT, the first slot and the Y symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. However, if the CC carrying the ACK of the beam indication and target CCs belong to different TAGs, it is necessary to clarify how to determine the beam application time of each CC. We prefer that the TA of the CC carrying the PUCCH is taken in to account.


Figure 1. Beam application time considering different TAGs for the CC carrying ACK of beam indication and target CCs
For example, when the CC carrying the ACK of the beam indication belong to TAG1 in FR1, target CC(s) belong to TAG2 in FR2, the starting point of Y symbols on target CC with smallest SCS should be mapped from the last symbol of the ACK of beam indication on the CC carrying the ACK of the beam indication considering the TA value of TAG1 and TAG2. Furthermore, if target CCs applying beam indication belong to different TAGs, the CC with smallest SCS in each TAG can be used as the reference to determine the beam application time for all target CCs belonging to this TAG.

· For counting of the first slot and Y symbols after last symbol of PUCCH, TA for PUCCH transmission is taken into account.
· Support the following TP.
	Reason for change
	In case of CA, for a single common BAT, the first slot and the Y symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. 
However, it is necessary to clarify how to determine the beam application time of each CC, when the CC carrying the ACK of the beam indication and target CCs belong to different TAGs, or the target CCs belong to different TAGs.

	Summary of change
	In TS38.214 section 5.1.5, clarify the beam application time in CA case with different TAGs.

	Consequences if not approved
	When the CC carrying the ACK of the beam indication and target CCs belong to different TAGs, or the target CCs belong to different TAGs, it is unclear how to determine the beam application time for target CCs.

	TS 38.214
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. For determination of the first slot and  symbols after last symbol of PUCCH, TA for PUCCH transmission is taken into account. 
< Unchanged parts are omitted >



BFR for unified TCI framework
	Agreement
On Rel-17 unified TCI framework, for intra-cell beam management, after X symbols from the UE receives the BFRR from NW, the UE assumes the same QCL parameter as the ones associated with the index q new for all PDSCH /PDCCH receptions in a CC, as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as PDSCH /PDCCH reception.
· The above applies to Rel-15 SpCell BFR, Rel-16 CBRA based SpCell BFR, and Rel-16 SCell BFR 
· Note: q new is a candidate beam identified by the UE in set q1. q1 is the set of candidate beams

Agreement
On Rel-17 unified TCI framework, after X symbols from the UE receives the BFRR from NW, the UE uses the same UL spatial filter as the one associated with the index q new or the last PRACH transmission for all PUSCH transmissions and all of PUCCH resources in a CC, as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as PUSCH and all of PUCCH resources.
· The above applies to Rel-15/16 SpCell BFR, Rel-16 CBRA based SpCell BFR, and Rel-16 SCell BFR 
· Note: q new is a candidate beam identified by the UE in set q1. q1 is the set of candidate beams
· FFS: UL PC control including q u, q d, and closed loop index




In order to recovery beam pair link quickly, BFR procedure similar to Rel-15/ 16 is applied to Rel-17 unified TCI framework. In Rel-17 BFR procedure, only beam reset behavior is agreed and other BFR steps remain unchanged like Rel-15/16, e.g. beam failure detection, candidate beam detection, beam failure request transmission and beam failure response reception.  There are some remaining issues in the agreements of RAN1 #107-e meeting. The same principle with Rel-15/16 can be used, i.e. X=28 for new beam application, a default values for UL PC parameters determination, e.g. with lowest ul-powercontrolId-r17.

· X=28 for new beam application.
·  and lowest ul-powercontrolId-r17 for UL PC parameters determination.  
· Support the following TP.
	Reason for change
	The remaining issues in the agreements of RAN1 #107-e meeting should be supplemented.

	Summary of change
	In TS38.213 section 6, clarify the UL power determination for PUCCH, PUSCH, SRS after beam reset.

	Consequences if not approved
	It is unclear how to determine the power of PUCCH, PUSCH, SRS.

	TS 38.213
6 Link recovery procedures
< Unchanged parts are omitted >
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell [6, TS 38.214], after X28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE
-	if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and the PUSCH, using a same spatial domain filter as for the last PRACH transmission and a power determined as described in clause 7 with  lowest ul-powercontrolId-r17
< Unchanged parts are omitted >
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell and the UE provides BFR MAC CE in Msg3 or MsgA of contention based random access procedure, after X28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in [11, TS 38.321], the UE
-	if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as for the last PRACH transmission and a power determined as described in clause 7 with  lowest ul-powercontrolId-r17
< Unchanged parts are omitted >
If a UE is provided TCI-State_r17 indicating a unified TCI state, after X28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as the one corresponding to , if any, and a power determined as described in clause 7 with  lowest ul-powercontrolId-r17
< Unchanged parts are omitted >



For CA case in Rel-17 unified TCI framework, a common TCI state is used for all target CCs in a set of configured CCs, where the common TCI state ID determines one source RS across CCs or CC-specific source RSs with a same QCL-TypeD RS to provide QCL-TypeD indication and to determine UL Tx spatial filter. For a set of configured CCs, it is enough to configure BFR on only one cell, e.g. on PCell or a SCell. When beam failure is declared on the cell, it can be considered that beam failure occurs on all cells in the set of configured CCs. Beam reset is required on all cells in the set of configured CCs by using new beam.

· In Rel-17 unified TCI framework, for CA case, BFR can be configured only on one cell in a set of configured CCs.
· New beam indicated by BFRQ is used for beam reset on all cells in a set of configured CCs. 
For SCell BFR in Rel-17 unified TCI framework, the beam reset is only applied for the PUCCH, PUSCH and SRS in FR2. For FR1, the new beam application for these UL channels/RSs should be excluded.

· Support the following TP.
	Reason for change
	For SCell BFR in Rel-17 unified TCI framework, the beam reset is only applied for the PUCCH, PUSCH and SRS in FR2.

	Summary of change
	In TS38.213 section 6, exclude the new beam application for FR1.

	Consequences if not approved
	It can cause confusion of the new beam application for FR1.

	TS 38.213
6 Link recovery procedures
< Unchanged parts are omitted >
If a UE is provided TCI-State_r17 indicating a unified TCI state, after X symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits, when applicable, PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as the one corresponding to , if any
< Unchanged parts are omitted >



Inter-cell mobility
The following agreements was achieved for L1/L2-centric mobility in RAN1 #108-e meeting.
	Conclusion
On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, RAN1 would not introduce additional enhancement for MAC-CE activation of SSBs with PCI(s) different from that of serving cell for measurement in Rel-17



Configuration on inter-cell L1 measurement and report
For inter-cell L1 measurement and report, the association between the set of SSB indices in the CSI-SSB-ResourceSet and the set of PCI indices had been agreed in RAN1#107-e meeting [8]. And based on the agreement, a 1-to-1 association between SSB indices and PCI indices has been captured in TS38.331[12] as in Figure 2, where the number of SSB index in the CSI-SSB-ResourceList is same as the number of AdditionalPCIIndex-r17 in the addtionalPCIList-r17.  Additionally, non-serving cell information has been captured as a new high layer parameter SSB-MTC-AddtionalPCI-r17 in TS38.331[12]. Therefore, the corresponding description should be revised as following. 
 [image: ]
Figure 2. RRC parameter for inter-cell L1 measurement

· Support the following TP.
	Reason for change
	The mapping rule captured in the current version is misaligned with the latest version of RRC parameters.

	Summary of change
	In TS38.214 section 5.2.1.4.3, clarify the mapping rule between SSB index and PCI index for inter-cell L1-RSRP measurement.

	Consequences if not approved
	It is unclear how to determine the mapping rule between the SSB index and PCI index.

	[bookmark: _Hlk101536723]TS 38.214
5.2.1.4.3 L1-RSRP Reporting
< Unchanged parts are omitted >
When the UE is configured with SSB-MTC-AddtionalPCI-r17[NumberOfAdditionalPCI], a CSI-SSB-ResourceSet configured for L1-RSRP reporting includes one or more sets of SSB indices and one set of PCI indices, where each SSB index is associated with a PCI index. PCI indices are associated with the sets of SSB indices, respectively. 
< Unchanged parts are omitted >



Enhanced beam indication with unified framework
In Rel-15, beam determination mechanism for PDSCH and aperiodic CSI-RS are separately discussed according to the time offset between the PDSCH/RS and associated PDCCH. If the time offset is larger than the threshold, the PDSCH/RS shall be received by the Rx spatial filter indicated by the PDCCH. Otherwise, UE may assume that the QCL assumption of the PDSCH/RS follows the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot across CCs within a band.
 In Rel-17, DL channels/RSs are divided into two categories, non-UE-dedicated and UE-dedicated, which can be determined by CORESETs they are associated with. In the inter-cell case, the QCL assumption of the non-UE-dedicated channels/RSs is not allowed to follow the indicated TCI state associated with a PCI different from that of the serving cell, while the QCL assumption of DL UE-dedicated channels/RSs always follows the indicated TCI state. And for the beam determination mechanism for PDSCH and aperiodic CSI-RS in Rel-17, it may be similar to that in Rel-15. For the case of the time offset less than the threshold, which means the PDCCH is not decoded completely and whether the PDSCH/RS can follow the indicated TCI state cannot be sure, two potential solutions are proposed based on the discussion in the last meeting. One is the QCL assumption of the PDSCH/RS following the previously indicated TCI state, another is reusing the legacy beam determination mechanism defined in Rel-15.  With consideration of specification impact, we slightly prefer the latter.
For the case of the time offset larger than the threshold, whether the PDSCH/RS is UE-dedicated or non-UE-dedicated shall be known by UE. In this case, the QCL assumption of the non-UE-dedicated PDSCH may follow that of the associated PDCCH, the QCL assumption of the non-UE-dedicated aperiodic CSI-RS may follow the TCI state configured in the corresponding CSI-AssociatedReportConfigInfo, and UE-dedicated PDSCH follows the indicated TCI state naturally. 

· For inter-cell cases, the beam determination mechanism should be determined separately.
· For the case of the time offset less than the threshold, the QCL assumption of PDSCH /aperiodic CSI-RS should follow the TCI state of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot across CCs within a band;
· For the case of the time offset larger than the threshold, the QCL assumption of non-UE-dedicated PDSCH should follow that of the associated PDCCH.
Support the following TP.
	Reason for change
	For inter-cell BM, reusing the legacy beam determination mechanism is not feasible. For example, when a PDSCH scheduled by a PDCCH with a TCI state associated with a PCI different from the serving cell, and the first symbol of the PDSCH is not earlier than the beam application time, and the PDCCH is associated with CORESET 0, if reusing the legacy beam determination mechanism, the UE will receive the PDSCH with the indicated TCI state. However, the PDSCH is transmitted by the serving cell TRP. In this case, the PDSCH cannot be received successfully by UE. 

	Summary of change
	In TS38.214 section 5.1.5, clarify the beam determination for PDSCH in inter-cell BM.

	Consequences if not approved
	It is unclear how to determine the beam of PDSCH, which is not allowed to follow the indicated TCI state, especially when the indicated TCI state is associated with a PCI different from the serving cell.

	TS 38.214
5.1.5 Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. When a CORESET is indicated with followUnifiedTCIstate set as disabled, for determining PDSCH antenna port quasi co-location scheduled by the CORESET, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption for the CORESET.
< Unchanged parts are omitted >



Resource allocation of DL
For resource allocation of DL channels, PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info is rate matched around non-serving cell SSB with the same PCI, which means per PCI rate match, has been agreed in AI.8.1.2.2. 
From UE measurement perspective, when UE is configured to measure on SSBs while still receiving PDSCH on overlapped resources, there would be performance degradations and additional UE complexities to guarantee the corresponding performance. In legacy UE implementation, there is no such simultaneous L1-RSRP measurement and PDSCH reception on the same RE case. Three potential rate match schemes for the serving cell are listed as follows:
scheme 1: only SSBs associated with the serving cell PCI are used to determine the rate match pattern for PDCCH and PDSCH;
scheme 2: SSBs associated with the serving cell PCI, and in CSI-SSB-ResourceSet, SSBs associated with PCI different from the serving cell PCI are used to determine the rate match pattern for PDCCH and PDSCH.
scheme 3: both SSBs associated with the serving cell PCI and SSBs associated with PCI different from the serving cell PCI are used to determine the rate match pattern for PDCCH and PDSCH.
Option2 seems a reasonable solution to make UE implementation feasible. If it is not agreed, simultaneous reception of PDCCH/PDSCH and SSBs for L1-RSRP should be an optional UE capability.
Support either one of the following two options:
· Option1: The PDCCH/PDSCH should be rate matched around the SSBs configured for L1-RSRP measurement. 
· Option2: Support UE capability for simultaneous reception of PDCCH/PDSCH and SSBs for L1-RSRP measurement on the same REs. 
Support the following TP for option1. 
	Reason for change
	For inter-cell L1 measurement, when UE is configured to measure on SSBs while still receiving PDSCH on overlapped resources, there would be performance degradations and additional UE complexities to guarantee the corresponding performance.

	Summary of change
	In TS38.213 section 10 and TS38.214 section 5.1.4, clarify the rate match pattern for PDCCH/PDSCH in inter-cell L1 measurement.

	Consequences if not approved
	It may result in performance degradations and additional UE complexities

	TS 38.213
10	UE procedure for receiving control information
<unchanged parts are omitted>
For monitoring of a PDCCH candidate by a UE, if the UE
[bookmark: _Hlk493885951]-	has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, or overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by CSI-SSB-ResourceSet if AdditionalPCIInfo is configured,
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, or overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by CSI-SSB-ResourceSet if AdditionalPCIInfo is configured,
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in AdditionalPCIInfo for a serving cell, and
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in AdditionalPCIInfo with same physical cell identity as the one associated with a RS having same quasi-collocation properties as a CORESET for the PDCCH candidate, or overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by CSI-SSB-ResourceSet,
the UE is not required to monitor the PDCCH candidate.
<unchanged parts are omitted>



	TS 38.214
5.1.4	PDSCH resource mapping
<unchanged parts are omitted>
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurs, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. If the PDSCH resource allocation overlaps with PRBs containing a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in AdditionalPCIInfo with same physical cell identity as the one associated with TCI state of  the PDSCH, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. The UE shall assume that the PRBs containing SS/PBCH block configured in CSI-SSB-ResourceSet are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted if AdditionalPCIInfo is configured.
A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH.
For operation with shared spectrum channel access, SS/PBCH block transmission according to ssb-PositionsInBurst represents all of the candidate SS/PBCH blocks corresponding to SS/PBCH block indices provided by ssb-PositionsInBurst as described in Clause 4.1 of [6, TS 38.213].
<unchanged parts are omitted>



Conclusions
In this contribution, we analyze potential enhancements of multi-beam operation in Rel-17. To summarize, we have the following proposals and TPs.
1. 
· The current RAN4 procedure for TCI state switch and determination in case of BWP switch works also for unified TCI without clarification of which BWP SCS is used to determine BAT during BWP switch period.
· It is not required to clarify whether old BWP or new BWP is used to determine BAT.

1. 
· For inter-cell case, the PCI information in Rel-17 TCI state configured by RRC is applied to the PLRS associated with the TCI state.
· Support the following TP.
	Reason for change
	The Rel-17 TCI state applied for SRS can be associated with serving cell PCI or additional PCI different from the serving cell for inter-cell beam indication. For inter-cell case, to align the spatial relation RS in Rel-17 TCI state and the associated PLRS, the PCI information in TCI state configured by RRC can be applied to the PLRS.

	Summary of change
	In TS38.213 section 7, clarify that the PCI information in Rel-17 TCI state configured by RRC is applied to the PLRS associated with the TCI state. 

	Consequences if not approved
	It is unclear which PCI is associated with the PLRS included in or associated with the indicated TCI state.

	TS 38.213
7	Uplink Power control
< Unchanged parts are omitted >
In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-  for the case when AdditionalPCIInfo is provided, the PL-RS is associated with the PCI associated with DLorJoint-TCIState or UL-TCIstate 
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
< Unchanged parts are omitted >



· Clarify that UL PC parameter setting associated with the unified TCI state is not applied for a PUSCH (re)transmission configured by ConfiguredGrantConfig.
· Support the following TP.
	Reason for change
	There is ambiguity in current specification for UE’s behavior on determining P0, alpha and closed-loop index for CG (re)transmission. In most recent version, p0-Alpha-CLID-PUSCH-Set is used for both DG and CG, which is conflict with the description in 7.1.1. As described in 7.1.1, P0, alpha and closed-loop index configured in ConfiguredGrantConfig should be used for CG (re)transmission
Considering that CG PUSCH usually carries URLLC data which requires higher transmission power to acquire better performance, it’s better to reuse PC setting configured in ConfiguredGrantConfig.

	Summary of change
	In TS38.213 section 7, clarify that UL PC parameter setting associated with the unified TCI state is not applied for a PUSCH (re)transmission configured by ConfiguredGrantConfig.

	Consequences if not approved
	If not clarified, UE’s behavior on determining P0, alpha and closed-loop index for CG (re)transmission is unclear. In most recent version, p0-Alpha-CLID-PUSCH-Set is used for both DG and CG, which is conflict with the description in 7.1.1. As described in 7.1.1, P0, alpha and closed-loop index configured in ConfiguredGrantConfig should be used for CG (re)transmission. 

	TS 38.213
7 Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by SRS-PosResourceSet as described in clause 7.3.1. If the UE is provided a number of RS resources for pathloss estimation for PUSCH/PUCCH/SRS transmissions that is larger than 4, the UE maintains for pathloss estimation RS resources corresponding to RS resource indexes  as described in clauses 7.1.1, 7.2.1, and 7.3.1. If an RS resource updated by MAC CE, as described in clauses 7.1.1, 7.2.1 and 7.3.1, is one from the RS resources the UE maintains for pathloss estimation for PUSCH/PUCCH/SRS transmissions, the UE applies the pathloss estimation based on the RS resources starting from the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, is the SCS configuration for the PUCCH or PUSCH, respectively, that is determined in the slot when the MAC CE command is applied and  is a number of slots for SCS configuration  provided by K-Mac or  if K-Mac is not provided.
A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols . For a PUSCH transmission with repetition Type B, a PUSCH transmission occasion is a nominal repetition [6, TS 38.214].
In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate except for a PUSCH (re)transmission configured by ConfiguredGrantConfig
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
In the remaining of this clause, if a PDCCH reception by a UE includes two PDCCH candidates from corresponding search space sets, as described in clause 10.1
-	a PDCCH monitoring occasion is the union of the PDCCH monitoring occasions for the two PDCCH candidates
-	the end of the PDCCH reception is the end of the PDCCH candidate that ends later
The PDCCH reception includes the two PDCCH candidates also when the UE is not required to monitor one of the two PDCCH candidates as described in clauses 10, 11.1, and 11.1.1.



· Clarify whether two TCI modes (joint TCI, separate TCI) are needed for application of unified TCI for FR1 UL channels.
· If separate TCI mode is also supported in FR1, inform RAN2 that QCL-TypeD RS configuration for UL TCI state should be optional.

· For FR1 UL channels, clarify the PLRS determination rule, e.g.
· for joint TCI, other QCL-type RS other than QCL-TypeD RS is used as PLRS, or PLRS is mandatory to be associated with the joint TCI state,
· for separate TCI, PLRS is mandatory to be included in or associated with the UL TCI state.
· Support the following TP.
	Reason for change
	For FR2, if UE supports beam alignment, the QCL-TypeD RS can be used as PLRS. But for FR1, if the QCL-TypeD RS is absent in joint or UL TCI state, other QCL-type RS other than QCL-TypeD RS is used for pathloss estimation for joint TCI.

	Summary of change
	In TS38.213 section 7, clarify which QCL-Type of the RS in the TCI state is used as the PLRS. 

	Consequences if not approved
	It is unclear which QCL-Type of the RS in the TCI state is used as the PLRS for FR1 and FR2.

	TS 38.213
7	Uplink Power control
< Unchanged parts are omitted >
In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-    if there are two RS indexes in the indicated DLorJoint-TCIState or UL-TCIstate, the RS index  is provided by RS index configured with qcl-Type set to 'typeD' included in the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
< Unchanged parts are omitted >



· Clarify whether the PLRS is shared across CCs or CC-specific for a set of configured CCs/BWPs with common TCI state update. 
· Support the following TP.
	Reason for change
	The source RS determined from the indicated common TCI state ID can be one source RS across CCs or CC-specific source RS. For Rel-17 power control, a PLRS is either included in or associated with UL TCI state or (if applicable) joint TCI state. 
It should thus be clarified that when common TCI state is enabled for  CA case, whether a common PLRS ID or the same PLRS is determined by the indicated common TCI state ID to provide power control parameters for a set of configured CCs/BWPs. 

	Summary of change
	In TS38.213 section 7, clarify the PLRS determination for CA case with common TCI state update. 

	Consequences if not approved
	It is unclear whether the PLRS for each CC is across CCs or CC-specific for CA case.

	TS 38.213
7	Uplink Power control
< Unchanged parts are omitted >
In the remaining of this clause, if a UE is provided DLorJoint-TCIState or UL-TCIstate and for an indicated DLorJoint-TCIState or UL-TCIstate as described in [6, TS 38.214] 
-	in clauses 7.1.1, 7.2.1, and 7.3.1, the RS index  for obtaining the downlink pathloss estimate for PUSCH, PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIstate except for SRS transmission that is not provided useIndicatedTCIState
-    If the DLorJointTCIState or UL-TCIState configurations are absent in a BWP of the CC, the UE can apply the PL-RS associated with or included in the indicated DLorJointTCIState or UL-TCIState configurations from a reference BWP of a reference CC.
-	in clause 7.1.1, if p0-Alpha-CLID-PUSCH-Set is provided, the values of , , and the PUSCH power control adjustment state  are provided by p0-Alpha-CLID-PUSCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.2.1, if p0-Alpha-CLID-PUCCHSet is provided, the values of  and the PUCCH power control adjustment state  are provided by p0-Alpha-CLID-PUCCH-Set associated with the indicated DLorJoint-TCIState or UL-TCIstate
-	in clause 7.3.1, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
< Unchanged parts are omitted >



· The TCI update signaling is applied to active BWP, and the BAT should count the BeamAppTime_r17 in active BWP only.
· Support the following TP.
	Reason for change
	When the TCI state update signaling is applied to all configured BWPs and the BAT counts BeamAppTime_r17 in all configured BWPs, there is a possibility that the SCS configured for an inactive BWP is smaller than that for the active BWPs in the configured CC list, and is used to determine the beam application time for all configured CCs/BWPs, which leads to unnecessary large latency.

	Summary of change
	In TS38.214 section 5.1.5, clarify that the TCI update signaling is applied to active BWP, and the BAT should count the BeamAppTime_r17 in active BWP only.

	Consequences if not approved
	It is unclear whether the TCI update signaling is applied to all configured BWP(s) or active BWP, and whether the BAT should count the BeamAppTime_r17 in all configured BWP(s) or in active BWP only

	TS 38.214
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier active BWP with the smallest SCS among the active BWP(s) of the carrier(s) applying the beam indication.
< Unchanged parts are omitted >



· Clarify that the indicated Rel-17 TCI state should be based on the activated TCI states in each slot.
· Support the following TP.
	Reason for change
	There is ambiguity in current specification regarding which TCI state is used for DCI based beam indication when there is MAC CE update of active TCI state list. 

	Summary of change
	In TS38.214 section 5.1.5, clarify that the indicated Rel-17 TCI state should be based on the activated TCI states in each slot.

	Consequences if not approved
	When a UE received a TCI state activation command via MAC CE, it is unclear which activated TCI states is used to determine the indicated TCI state after a MAC CE command.

	TS 38.214
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. The applied indicated TCI state should be based on the activated TCI states in each slot.
< Unchanged parts are omitted >



· Clarify that the indicated Rel-17 TCI state should be applied for the transmission occasions after BAT for the DL/UL channel over multiple slots,
· e.g. multi-slot PDSCH, PUCCH repetition, PUSCH repetition, multi-slot PUSCH, multiple PDSCHs/PUSCHs scheduled by DCI.
· Support the following TP.
	Reason for change
	If the UE transmits PUCCH/PUSCH/PUCCH over multiple slots, e.g. multi-slot PDSCH, PUCCH repetition, PUSCH repetition, multi-slot PUSCH, multiple PDSCHs/PUSCHs scheduled by DCI and so on, the transmission occasions of these DL/UL channels can span multiple slots. There is ambiguity whether all the transmission occasions should use the same TCI state or updated on each occasion based on indicated beams. If the TCI state of the transmission occasions after the BAT also is based on the TCI state in the first occasion, there may be some issues. For example, the BAT is postponed until the last transmission occasion of these DL/UL channels.. 

	Summary of change
	In TS38.214 section 5.1.5, clarify that the new indicated TCI state is applied to the transmission occasions after BAT for these channels across multi-slots.

	Consequences if not approved
	For multi-slot transmission and reception, there is ambiguity whether all the transmission occasions should use the same TCI across multiple slots or updated per occasion basis based on indicated beams. .

	TS 38.214
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. For the DL/UL channel over multiple slots, including multi-slot PDSCH, PUCCH repetition, PUSCH repetition, multi-slot PUSCH, multiple PDSCHs/PUSCHs scheduled by DCI, the indicated DLorJointTCIState or UL-TCIstate is applied for the transmission/reception occasions after BAT.
< Unchanged parts are omitted >



· For counting of the first slot and Y symbols after last symbol of PUCCH, TA for PUCCH transmission is taken into account.
· Support the following TP.
	Reason for change
	In case of CA, for a single common BAT, the first slot and the Y symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. 
However, it is necessary to clarify how to determine the beam application time of each CC, when the CC carrying the ACK of the beam indication and target CCs belong to different TAGs, or the target CCs belong to different TAGs.

	Summary of change
	In TS38.214 section 5.1.5, clarify the beam application time in CA case with different TAGs.

	Consequences if not approved
	When the CC carrying the ACK of the beam indication and target CCs belong to different TAGs, or the target CCs belong to different TAGs, it is unclear how to determine the beam application time for target CCs.

	TS 38.214
5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. For determination of the first slot and  symbols after last symbol of PUCCH, TA for PUCCH transmission is taken into account. 
< Unchanged parts are omitted >



· X=28 for new beam application.
·  and lowest ul-powercontrolId-r17 for UL PC parameters determination.  
· Support the following TP.
	Reason for change
	The remaining issues in the agreements of RAN1 #107-e meeting should be supplemented.

	Summary of change
	In TS38.213 section 6, clarify the UL power determination for PUCCH, PUSCH, SRS after beam reset.

	Consequences if not approved
	It is unclear how to determine the power of PUCCH, PUSCH, SRS.

	TS 38.213
6 Link recovery procedures
< Unchanged parts are omitted >
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell [6, TS 38.214], after X28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE
-	if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and the PUSCH, using a same spatial domain filter as for the last PRACH transmission and a power determined as described in clause 7 with  lowest ul-powercontrolId-r17
< Unchanged parts are omitted >
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell and the UE provides BFR MAC CE in Msg3 or MsgA of contention based random access procedure, after X28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in [11, TS 38.321], the UE
-	if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as for the last PRACH transmission and a power determined as described in clause 7 with  lowest ul-powercontrolId-r17
< Unchanged parts are omitted >
If a UE is provided TCI-State_r17 indicating a unified TCI state, after X28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as the one corresponding to , if any, and a power determined as described in clause 7 with  lowest ul-powercontrolId-r17
< Unchanged parts are omitted >



· In Rel-17 unified TCI framework, for CA case, BFR can be configured only on one cell in a set of configured CCs.
· New beam indicated by BFRQ is used for beam reset on all cells in a set of configured CCs. 

· Support the following TP.
	Reason for change
	For SCell BFR in Rel-17 unified TCI framework, the beam reset is only applied for the PUCCH, PUSCH and SRS in FR2.

	Summary of change
	In TS38.213 section 6, exclude the new beam application for FR1.

	Consequences if not approved
	It can confuse the new beam application for FR1.

	TS 38.213
6 Link recovery procedures
< Unchanged parts are omitted >
If a UE is provided TCI-State_r17 indicating a unified TCI state, after X symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits, when applicable, PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as the one corresponding to , if any
< Unchanged parts are omitted >



· Support the following TP.
	Reason for change
	The mapping rule captured in the current version is misaligned with the latest version of RRC parameters.

	Summary of change
	In TS38.214 section 5.2.1.4.3, clarify the mapping rule between SSB index and PCI index for inter-cell L1-RSRP measurement.

	Consequences if not approved
	It is unclear how to determine the mapping rule between the SSB index and PCI index.

	TS 38.214
5.2.1.4.3 L1-RSRP Reporting
< Unchanged parts are omitted >
When the UE is configured with SSB-MTC-AddtionalPCI-r17[NumberOfAdditionalPCI], a CSI-SSB-ResourceSet configured for L1-RSRP reporting includes one or more sets of SSB indices and one set of PCI indices, where each SSB index is associated with a PCI index. PCI indices are associated with the sets of SSB indices, respectively. 
< Unchanged parts are omitted >



· For inter-cell cases, the beam determination mechanism should be determined separately.
· For the case of the time offset less than the threshold, the QCL assumption of PDSCH /aperiodic CSI-RS should follow the TCI state of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot across CCs within a band;
· For the case of the time offset larger than the threshold, the QCL assumption of non-UE-dedicated PDSCH should follow that of the associated PDCCH.
Support the following TP.
	Reason for change
	For inter-cell BM, reusing the legacy beam determination mechanism is not feasible. For example, when a PDSCH scheduled by a PDCCH with a TCI state associated with a PCI different from the serving cell, and the first symbol of the PDSCH is not earlier than the beam application time, and the PDCCH is associated with CORESET 0, if reusing the legacy beam determination mechanism, the UE will receive the PDSCH with the indicated TCI state. However, the PDSCH is transmitted by the serving cell TRP. In this case, the PDSCH cannot be received successfully by UE. 

	Summary of change
	In TS38.214 section 5.1.5, clarify the beam determination for PDSCH in inter-cell BM.

	Consequences if not approved
	It is unclear how to determine the beam of PDSCH, which is not allowed to follow the indicated TCI state, especially when the indicated TCI state is associated with a PCI different from the serving cell.

	TS 38.214
5.1.5 Antenna ports quasi co-location
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. When a CORESET is indicated with followUnifiedTCIstate set as disabled, for determining PDSCH antenna port quasi co-location scheduled by the CORESET, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption for the CORESET.
< Unchanged parts are omitted >


Support either one of the following two options:
· Option1: The PDCCH/PDSCH should be rate matched around the SSBs configured for L1-RSRP measurement. 
· Option2: Support UE capability for simultaneous reception of PDCCH/PDSCH and SSBs for L1-RSRP measurement on the same REs. 
Support the following TP for option1. 
	Reason for change
	For inter-cell L1 measurement, when UE is configured to measure on SSBs while still receiving PDSCH on overlapped resources, there would be performance degradations and additional UE complexities to guarantee the corresponding performance.

	Summary of change
	In TS38.213 section 10 and TS38.214 section 5.1.4, clarify the rate match pattern for PDCCH/PDSCH in inter-cell L1 measurement.

	Consequences if not approved
	It may result in performance degradations and additional UE complexities

	TS 38.213
10	UE procedure for receiving control information
<unchanged parts are omitted>
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, or overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by CSI-SSB-ResourceSet if AdditionalPCIInfo is configured,
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, or overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by CSI-SSB-ResourceSet if AdditionalPCIInfo is configured,
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE, if the UE
-	has received ssb-PositionsInBurst in AdditionalPCIInfo for a serving cell, and
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in AdditionalPCIInfo with same physical cell identity as the one associated with a RS having same quasi-collocation properties as a CORESET for the PDCCH candidate, or overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by CSI-SSB-ResourceSet,
the UE is not required to monitor the PDCCH candidate.
<unchanged parts are omitted>



	TS 38.214
5.1.4	PDSCH resource mapping
<unchanged parts are omitted>
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurs, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. If the PDSCH resource allocation overlaps with PRBs containing a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in AdditionalPCIInfo with same physical cell identity as the one associated with TCI state of  the PDSCH, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. The UE shall assume that the PRBs containing SS/PBCH block configured in CSI-SSB-ResourceSet are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted if AdditionalPCIInfo is configured.
A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH.
For operation with shared spectrum channel access, SS/PBCH block transmission according to ssb-PositionsInBurst represents all of the candidate SS/PBCH blocks corresponding to SS/PBCH block indices provided by ssb-PositionsInBurst as described in Clause 4.1 of [6, TS 38.213].
<unchanged parts are omitted>
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