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1. Introduction
The Rel-18 WI MIMO Evolution for Downlink and Uplink was approved in [1] and further revised in [2]. The RAN4 RRM work is scheduled to start in RAN4#106 meeting. In last RAN4 meeting, the impacts on RRM requirements were initially discussed with agreements captured in [3]. In this contribution, we provide our views on potential RRM impacts of extension of unified TCI framework to MTRP.
2. Discussion
2.1 General
In last RAN4 meeting, it was agreed to further identify the RRM impacts of uTCI extension to mTRP. Some high-level issues regarding the scenarios are summarized as follows:
	Issue 3-1-1: In general, do you agree RRM requirements are impacted by extension of unified TCI framework to M-TRP?
Agreement: 
· Further study and if needed specify extension of unified TCI framework RRM requirements to M-TRP.

Issue 3-1-2: For extension of Rel-17 unified TCI framework, whether to support sDCI and mDCI?
Way forward:
· FFS: Both sDCI and mDCI based MTRP are considered for extension of Rel-17 unified TCI framework for multi-TRP

Issue 3-1-3: For extension of Rel-17 unified TCI framework, whether to support intra-cell mTRP and inter-cell mTRP scenarios?
· Proposals
· Option 1: intra-cell only
· Option 2: both intra-cell and inter-cell

Issue 3-1-4: For extension of Rel-17 unified TCI framework, whether to support simultaneous reception in mTRP?
· Proposals
· Option 1: not consider simultaneous reception in mTRP in Rel-18
· Option 2: Consider simultaneous reception in mTRP in Rel-18, FFS on how to do the extension




Regarding whether to consider both sDCI and mDCI for uTCI extension for mTRP, we fail to see the reason to exclude one of them since both sDCI and mDCI are under discussion for this objective in RAN1. Thus, both sDCI and mDCI shall be considered in RAN4 accordingly.
Proposal 1: RAN4 to consider both sDCI and mDCI based MTRP for extension of Rel-17 unified TCI framework for multi-TRP.
Regarding intra-cell and inter-cell scenarios, there was similar discussion in Rel-18 Multi-Rx. There was agreement that RAN4 to focus on intra-cell mTRP for Rel-18 Multi-Rx WI. However, the reason behind this is to narrow down the scope of the discussion, and companies proposed to focus on 4-layer MIMO based on Rel-17 group-based reporting which may not be supported for inter-cell case. However, for Rel-18 MIMO WI, the scope is wider where both FR1 and FR2 are to be considered compared with Rel-18 Multi-Rx which is targeting FR2 with different QCL type-D. Based on the analysis above, both intra-cell and inter-shall shall be considered for uTCI extension to mTRP.
Proposal 2: RAN4 to consider both intra-cell and inter-shall for uTCI extension to mTRP.
Another issue is whether to consider simultaneous reception for uTCI extension to mTRP. From our understanding, it seems the discussion is highly coupled with Multi-Rx WI where the essential goal is to enable the simultaneous reception with different QCL type-D. However, for Rel-18 MIMO, there are more scenarios to be considered. For instance, for FR1, the simultaneous reception does not need the supporting of multiple active panels. Besides, for sDCI scenario, PDSCH from different TRP are always time-domain overlapped. Excluding “simultaneous reception” somehow means excluding sDCI mTRP.
Observation 1: The definition of simultaneous reception is not clear.
Observation 2: In Rel-18 Multi-Rx WI, simultaneous reception is targeting the case when the signals are time-domain overlapped and transmitted from different AoAs (with different QCL type-D) in FR2.
Base on the analysis above, the simultaneous reception can be considered in Rel-18 MIMO uTCI extension to mTRP though the definition is not clear enough, and the scenarios related to the simultaneous reception under discussion in Rel-18 Multi-Rx (different QCL type-D in FR2) can be postponed with more conclusions.
Proposal 3: The simultaneous reception can be considered in Rel-18 MIMO uTCI extension to mTRP, and the scenarios related to the simultaneous reception under discussion in Rel-18 Multi-Rx (different QCL type-D in FR2) can be postponed with more conclusions.
Similarly, there were related issues about the supporting of multi-Rx. We assume it is also about FR2 simultaneous reception with different QCL-typeD. If the feature/requirements are not supported which is under discussion in the other WI, the uTCI extension to mTRP can still work for non-simultaneous cases. And for UE supporting such feature/requirements, the proposal about common/different requirements for sDCI and mDCI is not clear to us, since the mechanism of uTCI in mTRP is different for sDCI and mDCI as discussed in RAN1.
Observation 3: uTCI extension to mTRP in FR2 applies regardless of whether multi-Rx feature/requirements are supported or not.
Observation 4: The framework of uTCI extension to mTRP is different for sDCI and mDCI as discussed in RAN1.
Besides, there are proposals about requirements for TCI switching triggered by different method (e.g. DCI based/ MAC CE based). However, from our understanding, it is how the requirements are captured in the specification eventually. To help the discussion, it is more reasonable to consider the TCI switching for uTCI in mTRP for different physical channel for sDCI and mDCI in case by case manner. 
Proposal 4: RAN4 to discuss the TCI switching requirements for uTCI in mTRP for different physical channel/transmission/reception for sDCI and mDCI in case by case manner.
In the following part, we would like to elaborate the difference between unified TCI vs legacy TCI in mTRP based on existing RAN1 agreements.
2.2 uTCI extension to mTRP for different scenarios
2.2.1 PDCCH
In sTRP scenarios, TCI state switching requirements are defined based on Rel-15/16 TCI framework and Rel-17 unified TCI. Compared with legacy mechanism, unified TCI can enable PDCCH following the TCI of PDSCH when followUnifiedTCIstate is enabled. Which means if the TCI state of PDSCH is changed via DCI, the TCI of PDCCH can be changed accordingly.
When considering mTRP scenario, it can be further divided into sDCI and mDCI as follows:
sDCI
For sDCI, for most cases the PDCCH is transmitted from one of the TRP and there is only one TCI indicated for PDCCH reception. The exception is for PDCCH repetition which is introduced in Rel-17. One coreset can be linked to another one, and UE autonomously use two TCI to receive these two PDCCH for repetition. And in FR2, there is dedicated UE capability for time-domain overlapping case with different QCL-TypeD for repetition which is shown as follows.
	mTRP-PDCCH-TwoQCL-TypeD-r17	
Indicates the support of determining two QCL-TypeD for time-domain overlapping CORESETs in the same CC or for intra-band CA when UE is configured with PDCCH repetition.
The UE indicating support of this feature shall also indicate support of mTRP-PDCCH-Repetition-r17.
	Band
	No
	N/A
	FR2 only


Another special case is PDCCH repetition for SFN, where a new MAC CE is introduced to indicated two TCI states in one MAC CE.
When considering unified TCI in mTRP, the latest RAN1 agreements are shown as follows. It means for mTRP mode, there will be two TCI states (so called unified TCI), and in the RRC configuration of each coreset, whether to apply the first one, the second one, both or none of the TCI states will be indicated.
	Agreement
On unified TCI framework extension for S-DCI based MTRP, to inform the association with the joint/DL TCI state(s) indicated by DCI/MAC-CE for PDCCH repetition, PDCCH-SFN, and PDCCH w/o repetition/SFN, support the following:
· Use RRC configuration to inform that the UE shall apply the first one, the second one, both, or none of the joint/DL TCI states indicated by DCI/MAC-CE to a CORESET or a group of CORESETs (if CORESET group configuration is supported)



Based on the analysis above, compared with PDCCH uTCI switching in sTRP, uTCI extension in mTRP for sDCI, following TCI switching approach shall be considered:
MAC CE triggered uTCI switching (only one TCI state activated by MAC CE) 
DCI triggered uTCI switching (more than one TCI state activated by MAC CE)
RRC configured application of first one, the second one, both, or none of indicatd TCI.
Observation 5: Compared with PDCCH uTCI switching in sTRP, for uTCI extension in mTRP for sDCI, following TCI switching approach shall be considered:
· MAC CE triggered uTCI switching (only one TCI state activated by MAC CE) 
· DCI triggered uTCI switching (more than one TCI state activated by MAC CE)
· RRC configured application of first one, the second one, both, or none of indicated TCI

mDCI
For mDCI PDCCH, the latest RAN1 agreements are shown as follows. It could be observed that the TCI state mapping and TCI indication of joint/DL TCI states are all confined within the same coresetPoolIndex. Thus, for each coresetPoolIndex, there is no significant difference compared with unified TCI for sTRP.
	
Agreement
On unified TCI framework extension for M-DCI based MTRP:
· The existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment) associated with one coresetPoolIndex value can indicate the joint/DL/UL TCI state(s) specific to the same coresetPoolIndex value
· FFS: The UE shall apply the indicated joint/DL/UL TCI state(s) specific to a coresetPoolIndex value to channel(s)/signal(s) that have explicit or implicit association with the same coresetPoolIndex value
· A coresetPoolIndex value field is included in TCI state activation command (MAC-CE) to indicate that the mapping between the activated TCI state(s) and the TCI codepoint(s) is specific to which coresetPoolIndex value

Agreement 
On unified TCI framework extension for M-DCI based MTRP:
· The UE shall apply the indicated joint/DL TCI state specific to a coresetPoolIndex value to PDCCH on a CORESET that is associated with the same coresetPoolIndex value
· The UE shall apply the indicated joint/DL TCI state specific to a coresetPoolIndex value to PDSCH scheduled/activated by PDCCH on a CORESET that is associated with the same coresetPoolIndex value
· FFS: Other channel(s)/signal(s) that has explicit or implicit association with a coresetPoolIndex value
· FFS: Other channel(s)/signal(s) that doesn’t have association with a coresetPoolIndex value
Above are applicable to the CORESET(s) that is configured/allowed to follow the indicated joint/DL TCI state
FFS: The configuration/rule to configure/allow CORESET(s) to follow the indicated joint/DL TCI state, including the option to reuse the same configuration/rule as in Rel-17 unified TCI framework




Observation 6: For mDCI PDCCH, UE determine joint/DL TCI associated with same coresetPoolIndex based on the same rules in Rel-17 uTCI. 
2.2.2 PDSCH
For PDSCH, in legacy sTRP scenarios, NW use RRC/MAC CE/DCI to indicate the TCI state of a PDSCH. For Rel-17 Unified TCI, there is no significant change for PDSCH. For unified TCI in mTRP, the status for sDCI and mDCI in RAN1 are shown as follows.
sDCI
For sDCI PDSCH, the latest agreements are shown as follows. Based on RAN1’s design, NW will indicate two TCI states in mTRP mode, and UE shall take these two TCI states as long-term configuration. And there will be a new indication in DCI to indicate that, for a particular PDSCH, UE shall use which on or both of the above two TCI states for reception.
	Agreement
On unified TCI framework extension for S-DCI based MTRP, a DCI field in DCI format 1_1/1_2 that schedules/activates PDSCH reception is used to determine which one or both of the indicated joint/DL TCI states shall be applied to the scheduled/activated PDSCH reception
· The presence of the DCI field is configurable by RRC; when the DCI field is not present in DCI format 1_1/1_2, the UE shall apply the default indicated joint/DL TCI state(s) to PDSCH reception
· FFS: Details on the default indicated joint/DL TCI state(s) to PDSCH reception
· FFS: The DCI field is a new indicator field or an existing field (e.g., the existing TCI field)
· FFS: Regardless the DCI field is present or not present, how to apply the indicated joint/DL TCI state(s) to PDSCH reception if the offset between the reception of the DCI format 1_1/1_2 and the corresponding PDSCH reception is less than a threshold 
FFS: How to apply the indicated joint/DL TCI state(s) to PDSCH reception scheduled/activated by DCI format 1_0.
Above applies for the case where PDSCHs scheduled by the same DCI.

Agreement
On unified TCI framework extension for S-DCI based MTRP, a new indicator field is supported as the DCI field in DCI format 1_1/1_2 that schedules/activates PDSCH reception to determine which one or both of the indicated joint/DL TCI states shall be applied to the scheduled/activated PDSCH reception
FFS: Detail design of the new indicator field

Agreement 
On unified TCI framework extension for S-DCI based MTRP, a 2-bit [TCI selection field] can be configured by RRC to be present in a DCI format 1_1/1_2 that schedules/activates PDSCH reception (including dynamic PDSCH and SPS PDSCH) according to the followings:
· If the DCI format 1_1/1_2 indicates codepoint "00" for the [TCI selection field], the UE shall apply the first one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2
· If the DCI format 1_1/1_2 indicates codepoint "01" for the [TCI selection field], the UE shall apply the second one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2
· If the DCI format 1_1/1_2 indicates codepoint "10" for the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the PDSCH reception scheduled/activated by the DCI format 1_1/1_2
· FFS: Whether and how to use the codepoint "11" of the [TCI selection field]
If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2 regardless of threshold, above apply to PDSCH reception(s) scheduled/activated by the DCI format 1_1/1_2. 
· Note: If the UE supports the capability of two default beams for S-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above apply to the scheduled/activated PDSCH reception when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold
· FFS: How to apply the indicated joint/DL TCI state(s) to the scheduled/activated PDSCH reception if the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is less than a threshold in FR2
FFS: Detail of the capability of two default beams for S-DCI based MTRP 
FFS: The threshold value

[bookmark: _Hlk130830548]Agreement 
On unified TCI framework extension for S-DCI based MTRP, down-select at least one of the followings for PDSCH reception scheduled/activated by DCI format 1_1/1_2 configured w/o the [TCI selection field]:
· Alt1: Using RRC configuration to inform that the UE shall apply the first one, the second one, or both of two indicated joint/DL TCI states to the scheduled/activated PDSCH reception
· Alt2: The UE shall apply the first one of two indicated joint/DL TCI state(s) to the scheduled/activated PDSCH reception
· Alt3: The UE shall apply both of two indicated joint/DL TCI states to the scheduled/activated PDSCH reception
· Alt3A: The UE shall apply the same joint/DL TCI state(s) that is applied to the PDCCH reception with the scheduling/activation DCI to the scheduled/activated PDSCH reception
· Alt4: Which indicated joint/DL TCI state(s) is/are applied to the scheduled/activated PDSCH reception is determined according to the existing TCI field of the most recently applied beam indication DCI
Above applies at least if the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold (if the threshold is needed)




For sDCI PDSCH, a new indicator in DCI is introduced to inform UE to use one or both of indicated TCI states for a particular PDSCH. Compared with legacy uTCI framework, UE determine the TCI states by combing the two fields in the DCI. From requirements perspective, there is no significant difference on which fields UE obtain the TCI information.
Observation 7: For sDCI PDSCH, compared with legacy uTCI framework, UE determines the TCI states by combing the two fields in the DCI.
Then for the case when TCI selection field is not provided, it is still under discussion in RAN1 on how UE shall selection one of or both joint/DL TCI states.
mDCI
For mDCI PDSCH, similar as the PDCCH, the latest RAN1 design shows that the TCI mapping and indication are confined with the same coresetPoolIndex value. Thus, there is no significant difference compared with unified TCI in sTRP.
Observation 8: For mDCI PDSCH, UE determine joint/DL TCI associated with same coresetPoolIndex based on the same rules in Rel-17 uTCI. 
2.2.3 PUCCH
In legacy requirements, there is no TCI configuration for PUCCH. Instead, NW can indicate PL-RS and spatialrelation if applicable for PUCCH/PUSCH. For unified TCI for sTRP, the enhancements are mainly UL power control where the UL control parameters can be associated with one UL TCI or joint TCI. And the UL TCI can be associated with DL TCI which is so called joint TCI. For mTRP in Rel-17, PUCCH repetition was introduced in TDM manners. Two new MAC CE were introduced to indicate two spatialrealtion or PC set within one MAC which is shown as follow:
	

Figure 6.1.3.45-1: PUCCH spatial relation Activation/Deactivation for multiple TRP PUCCH repetition MAC CE


Figure 6.1.3.46-1: PUCCH power control set update for multiple TRP PUCCH repletion MAC CE




For unified TCI extension to mTRP, RAN1’s latest progress is shown as follows for sDCI and mDCI respectively.
sDCI
Similar as sDCI PDCCH, RAN1 decides to use RRC configuration to inform that the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states.
	Agreement
[bookmark: _Hlk127268113]On unified TCI framework extension for S-DCI based MTRP, use RRC configuration to inform that the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to a PUCCH resource/group
· Note: Detail of the RRC configuration is left to RAN2 design




Observation 9: Compared with legacy uTCI for PUCCH, RRC configuration on application of first one, the second one, or both of indicated joint/UL TCI states shall be considered for TCI state switching requirements.
mDCI
	Agreement
On unified TCI framework extension for M-DCI based MTRP, down-select from the following options for PUCCH transmission:
· Opt1: A coresetPoolIndex value can be provided per PUCCH resource/resource group, and the UE shall apply the indicated joint/UL TCI state specific to the coresetPoolIndex value to the corresponding PUCCH transmission
· Opt2: An RRC configuration can be provided per PUCCH resource/resource group to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding PUCCH transmission, where the first and the second indicated joint/DL TCI states correspond to the indicated joint/UL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.
· Opt3: For a PUCCH transmission triggered by PDCCH on a CORESET when the UCI in the PUCCH transmission carries HARQ-ACK information only, the UE shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to the PUCCH transmission, where the coresetPoolIndex value is determined from the one associated with the CORESET. Otherwise, either Opt1 or Opt2 is adopted.
· FFS: Whether Opt3 applies only when the UE is not provided with ackNackFeedbackMode = joint
· Opt4: For a PUCCH transmission with an LRR trigged for either the first BFD-RS set () or the second BFD-RS set () when the UE is provided only one or two schedulingRequestID-BFR configuration, the UE shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to the PUCCH transmission, where the coresetPoolIndex value is 1 when the LRR is trigged for the first BFD-RS set () and the coresetPoolIndex value is 0 when the LRR is trigged for the second BFD-RS set (). Otherwise, either Opt1 or Opt2 is adopted.
Note: Either Opt1 or Opt2 must be supported




It could be observed from RAN1 discussion that the mapping between PUCCH and coresetPoolIndex are still under discussion in RAN1. RAN4 should wait for more progress on the conclusion on uTCI switching mechanism for mDCI PUCCH.
Observation 10: RAN4 should wait for more progress on the conclusion on uTCI switching mechanism for mDCI PUCCH.
2.2.4 PUSCH
For PUSCH, similar as PUCCH, PUSCH repetition was introduced in Rel-17 in TDM manner. And the beam indication is via SRS resource set indicated corresponding to two TRPs, and the Power control is conducted per TRP. For unified TCI extension to mTRP, the latest RAN1 progress are shown as follows:
sDCI
	Agreement
On unified TCI framework extension for S-DCI based MTRP, use an indicator field (could be reusing an existing DCI field or introducing a new DCI field) in the DCI format 0_1/0_2 to inform which joint/UL TCI state(s) indicated by MAC-CE/DCI the UE shall apply to PUSCH transmission scheduled/activated by the DCI format 0_1/0_2

Agreement 
On unified TCI framework extension for S-DCI based MTRP, when two SRS resource sets for CB/NCB are configured, support the followings for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2 (including DG and Type2 CG):
· If the DCI format 0_1/0_2 indicates codepoint "00" for the existing SRS resource set indicator, the UE shall apply the first indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)
· If the DCI format 0_1/0_2 indicates codepoint "01" for the existing SRS resource set indicator, the UE shall apply the second indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)
· If the DCI format 0_1/0_2 indicates codepoint "10" or “11” for the existing SRS resource set indicator:
· For TDM based PUSCH Tx scheme, the UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the second SRS resource set for CB/NCB (note: the association between an SRS resource set for CB/NCB and PUSCH transmission occasions(s) is defined according to TS 38.214)
· FFS: SDM and SFN based PUSCH Tx schemes
FFS: The case that the spatial Tx filter(s) determined from the indicated joint/UL TCI state(s) applied to a PUSCH transmission is different from the spatial Tx filter(s) used for the SRS transmission corresponding to the SRS resource(s) indicated to the PUSCH transmission




mDCI
	Agreement

On unified TCI framework extension for M-DCI based MTRP, the UE shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to PUSCH transmission scheduled/activated by PDCCH (including DG-PUSCH and Type2 CG-PUSCH) on a CORESET that is associated with the same coresetPoolIndex value




For PUCCH/PUSCH, it could be observed that the unified TCI extension to mTRP for sDCI and mDCI are similar to PDCCH and PDSCH. For sDCI PUSCH, there is a DCI indicator to inform UE which joint/UL TCI to be used. For sDCI PUCCH, RRC configuration will be adopted to inform UE to apply the first one, the second one, or both of the indicated joint/UL TCI. For mDCI cases, there is no significant difference since the TCI mapping and indication are confined within the same coresetPoolIndex value. 
Observation 11: For sDCI PUSCH, UE determines the mapping of joint/UL TCI states by new DCI indicator.
Observation 12: For mDCI PUSCH, UE apply the joint/UL TCI associated with the same coresetPoolIndex as the CORSET scheduling the PUSCH.
Based on the analysis above, the RRM impacts on uTCI state switching requirements in mTRP for each case can be summarized as follows:
Table I. Summary on uTCI extension to mTRP
	Physical Channel
	sDCI/mDCI
	Enhancement

	PDCCH
	sDCI
	RRC configured application of first one, the second one, both, or none of indicated TCI

	
	mDCI
	Determine joint/DL TCI associated with same coresetPoolIndex

	PDSCH
	sDCI
	New TCI selection field
FFS without TCI selection field.

	
	mDCI
	Determine joint/DL TCI associated with same coresetPoolIndex

	PUCCH
	sDCI
	RRC configured application of first one, the second one, both, or none of indicated TCI

	
	mDCI
	FFS on mapping between PUCCH and TCI states

	PUSCH
	sDCI
	Determines the mapping of joint/UL TCI states by new DCI indicator

	
	mDCI
	Apply the joint/UL TCI associated with the same coresetPoolIndex as the CORSET scheduling the PUSCH.



Proposal 5: RAN4 to discuss the RRM impacts on uTCI extension to mTRP based on Table I.

In addition to TCI state switching requirements, there is other enhancement related to unified TCI framework extension in mTR about BFD/BFR. The latest status are as follows:
	Agreement
On unified TCI framework extension, study the following enhancements for TRP-specific BFR:
· Implicit BFD-RS determination based on the indicated joint/DL TCI states for S-DCI based MTRP
· Enhancement to beam update after NW response to TRP-specific BFR request




From our understanding, RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension.
Proposal 6: RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension.

3. Conclusions
Proposal 1: RAN4 to consider both sDCI and mDCI based MTRP for extension of Rel-17 unified TCI framework for multi-TRP.
Proposal 2: RAN4 to consider both intra-cell and inter-shall for uTCI extension to mTRP.
Observation 1: The definition of simultaneous reception is not clear.
Observation 2: In Rel-18 Multi-Rx WI, simultaneous reception is targeting the case when the signals are time-domain overlapped and transmitted from different AoAs (with different QCL type-D) in FR2.
Proposal 3: The simultaneous reception can be considered in Rel-18 MIMO uTCI extension to mTRP, and the scenarios related to the simultaneous reception under discussion in Rel-18 Multi-Rx (different QCL type-D in FR2) can be postponed with more conclusions.
Observation 3: uTCI extension to mTRP in FR2 applies regardless of whether multi-Rx feature/requirements are supported or not.
Observation 4: The framework of uTCI extension to mTRP is different for sDCI and mDCI as discussed in RAN1.
Proposal 4: RAN4 to discuss the TCI switching requirements for uTCI in mTRP for different physical channel/transmission/reception for sDCI and mDCI in case by case manner.
Observation 5: Compared with PDCCH uTCI switching in sTRP, for uTCI extension in mTRP for sDCI, following TCI switching approach shall be considered:
· MAC CE triggered uTCI switching (only one TCI state activated by MAC CE) 
· DCI triggered uTCI switching (more than one TCI state activated by MAC CE)
· RRC configured application of first one, the second one, both, or none of indicated TCI
Observation 6: For mDCI PDCCH, UE determine joint/DL TCI associated with same coresetPoolIndex based on the same rules in Rel-17 uTCI. 
Observation 7: For sDCI PDSCH, compared with legacy uTCI framework, UE determines the TCI states by combing the two fields in the DCI.
Observation 8: For mDCI PDSCH, UE determine joint/DL TCI associated with same coresetPoolIndex based on the same rules in Rel-17 uTCI. 
Observation 9: Compared with legacy uTCI for PUCCH, RRC configuration on application of first one, the second one, or both of indicated joint/UL TCI states shall be considered for TCI state switching requirements.
Observation 10: RAN4 should wait for more progress on the conclusion on uTCI switching mechanism for mDCI PUCCH.
Observation 11: For sDCI PUSCH, UE determines the mapping of joint/UL TCI states by new DCI indicator.
Observation 12: For mDCI PUSCH, UE apply the joint/UL TCI associated with the same coresetPoolIndex as the CORSET scheduling the PUSCH.
Proposal 5: RAN4 to discuss the RRM impacts on uTCI extension to mTRP based on Table I.
Table I. Summary on uTCI extension to mTRP
	Physical Channel
	sDCI/mDCI
	Enhancement

	PDCCH
	sDCI
	RRC configured application of first one, the second one, both, or none of indicated TCI

	
	mDCI
	Determine joint/DL TCI associated with same coresetPoolIndex

	PDSCH
	sDCI
	New TCI selection field
FFS without TCI selection field.

	
	mDCI
	Determine joint/DL TCI associated with same coresetPoolIndex

	PUCCH
	sDCI
	RRC configured application of first one, the second one, both, or none of indicated TCI

	
	mDCI
	FFS on mapping between PUCCH and TCI states

	PUSCH
	sDCI
	Determines the mapping of joint/UL TCI states by new DCI indicator

	
	mDCI
	Apply the joint/UL TCI associated with the same coresetPoolIndex as the CORSET scheduling the PUSCH.



Proposal 6: RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension.
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