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1 Introduction
In the RAN1 110bis e-meeting, the following was agreed for extension of Rel-17 Unified TCI framework for indication of multiple DL and UL TCI states focusing on multi-TRP use case [1]: 
	Conclusion
On unified TCI framework extension in Rel-18, there is no consensus to support simultaneous configuration of both joint and separate DL/UL TCI modes in a serving cell

Conclusion
On unified TCI framework extension in Rel-18, there is no consensus to support separate RRC-configured TCI state list(s) for each of TRPs

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 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)
Agreement
On unified TCI framework extension for M-DCI based MTRP:
· For a serving cell configured with joint DL/UL TCI mode, one joint TCI state can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment)
· For a serving cell configured with separate DL/UL TCI mode, a DL TCI state, an UL TCI state, or a pair of DL and UL TCI states can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment)

Agreement
On unified TCI framework extension for S-DCI based MTRP, down-select one alternative from the followings in RAN1#111 for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2:
· Alt1: 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
· Alt2: PUSCH transmission scheduled/activated by the DCI format 0_1/0_2 follows the spatial domain transmission filter(s) used for the SRS resource(s) indicated by the DCI format 0_1/0_2
· FFS : PL-RS(s), and UL PC parameter setting(s) (including P0, alpha, and closed loop index) for the PUSCH

Agreement
On unified TCI framework extension for S-DCI based MTRP, down-select one alternative from the followings in RAN1#111 for PUCCH transmission:
· Alt1: Use RRC configuration to inform the association between the indicated joint/UL TCI state(s) and a PUCCH resource/ group
· Alt2: Use RRC configuration to inform the association between a CORESET group and a PUCCH resource/group, and the indicated joint/UL TCI state(s) associated with the CORESET group applies to the PUCCH resource/group associated with the same CORESET group
· Alt3: Use MAC-CE to inform the association between the indicated joint/UL TCI state(s) and a PUCCH resource/group
· Note: the association indicates whether the UE shall apply the first one, the second one, or both of the joint/UL TCI states indicated by DCI/MAC-CE to a PUCCH resource/group

Agreement
On unified TCI framework extension, up to 2 joint TCI states can be indicated by MAC-CE/DCI and applied to CJT-based PDSCH reception (PDSCH-CJT) in a BWP/CC configured with joint DL/UL TCI mode
· Support of 1 or 2 indicated joint TCI states for PDSCH-CJT is up to UE capability
· FFS: QCL type(s)/assumption(s) of the indicated joint TCI state(s) applied to PDSCH-CJT 
· Note: On how to inform UE to apply which indicated joint TCI state(s) to target channel(s)/signal(s) in the BWP/CC, it is discussed individually in AI 9.1.1.1

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

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

Agreement
On unified TCI framework extension for S-DCI based MTRP , down-select one alternative from the followings in RAN1#111:
· Alt1: In one beam indication instance, the existing TCI field in DCI format 1_1/1_2 (with or without DL assignment) can indicate joint/DL /UL TCI state(s) for one of the two TRPs or both TRPs in a CC/BWP or a set of CCs/BWPs in a CC list
· Alt2: In one beam indication instance, the existing TCI field in DCI format 1_1/1_2 (with or without DL assignment) can indicate joint/DL /UL TCI state(s) only specific to one of the two TRPs in a CC/BWP or a set of CCs/BWPs in a CC list
· Note: According to the agreement in RAN1#109-e, support of one additional TCI field or a field associating the TCI field to the TRP(s) is not precluded
Note: It has been agreed to use the existing TCI field for TCI state indication for S-DCI based MTRP in RAN1#109e
Note: The term TRP is used only for discussion purpose in RAN1 and whether/how to capture this is FFS
FFS: The behavior if the UE receives a beam indication DCI that indicates joint/DL/UL TCI state(s) for one TRP




In this contribution, we discuss the open issues related to unified TCI framework extension for mTRP to fulfill the design objective in [2].   
2. Discussions
In Rel-17 unified TCI framework, a three-steps procedure was introduced to indicate one joint or two separate DL/UL TCI states for single TRP, i.e., a joint list or two separate DL/UL TCI state lists configured by RRC signaling, followed by activation and association of a joint TCI state or two separate DL/UL TCI states with one TCI codepoint by MAC-CE and then dynamically update/indicate a unified TCI state using 3-bit TCI field in a DCI format with or without PDSCH assignment. 

2.1 Single-DCI based mTRP
[image: Chart, diagram

Description automatically generated]
Figure 1: Three-Steps Unified TCI indication framework for mTRP

Assuming multiple unified TCI states are available, the next open issue is how to map these unified TCI states to each DL/UL channel signals. In RAN1 110 meeting, a simple and common solution was brought up during discussion and is a good direction to go in our view i.e., introducing a pointer/an Indicator to implement the mapping between unified TCI states and a respective channel. Different signaling candidates (e.g., RRC vs. MAC-CE, vs. DCI) to convey the indicator is further discussed in the following section on a per channel/signal basis. 

In RAN1 110bis e-meeting, a couple of agreements were made to extend unified TCI framework for sDCI mTRP as follows: 
	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)

Agreement
On unified TCI framework extension for S-DCI based MTRP, down-select one alternative from the followings in RAN1#111 for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2:
· Alt1: 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
· Alt2: PUSCH transmission scheduled/activated by the DCI format 0_1/0_2 follows the spatial domain transmission filter(s) used for the SRS resource(s) indicated by the DCI format 0_1/0_2
· FFS : PL-RS(s), and UL PC parameter setting(s) (including P0, alpha, and closed loop index) for the PUSCH

Agreement
On unified TCI framework extension for S-DCI based MTRP, down-select one alternative from the followings in RAN1#111 for PUCCH transmission:
· Alt1: Use RRC configuration to inform the association between the indicated joint/UL TCI state(s) and a PUCCH resource/ group
· Alt2: Use RRC configuration to inform the association between a CORESET group and a PUCCH resource/group, and the indicated joint/UL TCI state(s) associated with the CORESET group applies to the PUCCH resource/group associated with the same CORESET group
· Alt3: Use MAC-CE to inform the association between the indicated joint/UL TCI state(s) and a PUCCH resource/group
· Note: the association indicates whether the UE shall apply the first one, the second one, or both of the joint/UL TCI states indicated by DCI/MAC-CE to a PUCCH resource/group

Agreement
On unified TCI framework extension for S-DCI based MTRP , down-select one alternative from the followings in RAN1#111:
· Alt1: In one beam indication instance, the existing TCI field in DCI format 1_1/1_2 (with or without DL assignment) can indicate joint/DL /UL TCI state(s) for one of the two TRPs or both TRPs in a CC/BWP or a set of CCs/BWPs in a CC list
· Alt2: In one beam indication instance, the existing TCI field in DCI format 1_1/1_2 (with or without DL assignment) can indicate joint/DL /UL TCI state(s) only specific to one of the two TRPs in a CC/BWP or a set of CCs/BWPs in a CC list
· Note: According to the agreement in RAN1#109-e, support of one additional TCI field or a field associating the TCI field to the TRP(s) is not precluded
Note: It has been agreed to use the existing TCI field for TCI state indication for S-DCI based MTRP in RAN1#109e
Note: The term TRP is used only for discussion purpose in RAN1 and whether/how to capture this is FFS
FFS: The behavior if the UE receives a beam indication DCI that indicates joint/DL/UL TCI state(s) for one TRP




Referring to agreements above for sDCI mTRP, it was agreed how to map the indicated TCI states to PDCCH in RAN1 110bis meeting. It remains opens for other channels. 

In the following section, we provide our views how to map TCI states for different channels, which were divided into two categories to facilitate the discussions. 

Category-1: Signal/Channels with RRC-configured TCI state 
AP CSI-RS Signal
In Rel-15/16, a TCI state is provided by RRC signaling for each aperiodic CSI-RS resource within a resource set for a respective CSI request state codepoint. In Rel-17 unified TCI framework for sTRP, the indicated TCI state is applied for the aperiodic unless TCI states are configured in the corresponding CSI reporting configuration. For mTRP use case, it is feasible to add an indictor into the CSI reporting configuration, similar as in legacy to select the first or second indicated TCI state for the associated aperiodic CSI-RS resource set. It provides the required flexibility to associate different CSI-RS resource sets with one of the two TRPs.  
      
Dedicated PUCCH resource  
In Rel-17 mTRP for dedicated PUCCH resource, up to two spatial relation info’s can be activated per PUCCH resource via MAC-CE. For Rel-18 mTRP with extended unified TCI framework, two UL TCI states can be provided dynamically by DCI format with 3-bit TCI codepoint. Therefore, it is sufficient to split the PUCCH resource between TRPs and associate each PUCCH resource to one of two indicated TCI states by RRC signaling using the indicator field. 
  
Others
The same indicator-based signaling can be used for other RRC-configured signal/channels with limiting a subset of candidate values (e.g., either the first or the second unified TCI state). These RRC-configured signals include periodic/SP/AP-SRS resource set and Type-1 CG-PUSCH. 
Based on discussions above, the following was proposed: 
Proposal 1: 
· Consider four candidate values of indicator for PDCCH, including ‘the first’, ‘the second’, ‘both’ and ‘none’. 

Proposal 2: 
· For sDCI mTRP, RRC signaling is used to provide an indicator to map/associate the indicated joint/DL TCI states to the RRC-configured DL/UL Channel Signals.
· AP CSI-RS resource
· Dedicated PUCCH resource.    
· Type-1 CG-PUSCH
· Periodic/SP/AP SRS resource set

Category-2: DG-PDSCH and DG-PUSCH
In Rel-16 mTRP, five mTRP schemes were introduced for DG-PDSCH, including NC-JT, FDM repetition scheme A/B, TDM repetition scheme A/B. Commonly for all these schemes, two TCI states are dynamically provided by a TCI codepiont in scheduling DCI to support different PDSCH transmissions from two TRPs. Table 1 provides a summary for the association between two TCI states and PDSCH transmissions. The dynamic switching between sTRP and mTRP was supported already in Rel-16 for each mTRP scheme, e.g., based on the single or two TCI states in a DCI (i.e., for NC-JT) and one or two DMRS CDM groups in the DCI (i.e., for repetition scheme FDM scheme A/B and TDM scheme A/B). 
Table 1: Rel-16/Rel-17 mTRP schemes for PDSCH
	mTRP Scheme
	Num. of TCI States
	Association between PDSCH and TCI states

	Rel-16 NC-JT
	2
	Each of the two TCI states is associated to a DMRS CDM group indicated in the DCI.

	Rel-16 FDM A/B
	2
	Each of the two TCI states is associated to: 
· First half or second half PRBs (FDM scheme A)
· Even PRGs or Odd PRGs (FDM scheme B)

	Rel-16 TDM A/B
	2
	Each of the two TCI states is associated to different transmission occasions based on RRC-configured mapping type

	Rel-17 SFN PDSCH 
	Up to 2
	



To extend the unified TCI framework for the Rel-16 mTRP schemes, one indicator can be provided by PDSCH configuration, which is able to indicate four values per earlier proposal. As in Rel-16, when a single unified TCI state is indicated by TCI codepoint, a single TRP based PDSCH transmission is applied such that a dynamic switching between mTRP and sTRP can be achieved.  
In RAN1 110bis e-meeting, concerns on the indicator field in the scheduling DCI have been raised, including default beam determination etc. To address the problem, it was proposed to introduce a RRC signaling on a per CORESET or per DL BWP granularity to indicate the associated TCI state for DG-PDSCH. The main drawback of RRC-based association is that it limits the flexibility of dynamic TRP selection operation. In Rel-17 unified TCI framework, for the case that scheduling offset < threshold (timeDurationForQCL), if the indicated TCI is associated with serving cell PCI (i.e., intra-cell), UE always uses indicated TCI for DG-PDSCH, which essentially removes the default beam rules. The same mechanism can be considered for sDCI mTRP use case, i.e., UE always uses up to two DL indicated TCI for DG-PDSCH before timeDurationForQCL threshold. Alternatively, one of the two DL indicated TCI state can be selected by RRC signaling and used as a default beam. However, the DL TCI state indicated by the indicator field (if present) in a scheduling DCI can be used after the application time as in legacy 
We therefore propose the following: 
Proposal 3: 
· For sDCI-based mTRP, an indicator field can be added into the scheduling DCI to provide the corresponding TCI state for a DG-PDSCH that is scheduled by the DCI and received after timeDurationForQCL threshold. 
· UE uses the indicated TCI states for DG-PDSCH before timeDurationForQCL threshold. 
· The values of timeDurationForQCL threshold are same as in Rel-17. 


The intra-slot and inter-slot PUSCH repetition scheme for mTRP was introduced in Rel-17 based on two SRS resource sets with the ‘codeBook’ or ‘nonCodeBook’ usage. A second SRI field and a second TPMI field (CB-based case) was introduced in Rel-17 to provide the configuration of the second beam towards the second TRP. 

In addition, further progress was made in RAN1 110bis meeting with the agreement below [1]: 
	Agreement
On unified TCI framework extension for S-DCI based MTRP, down-select one alternative from the followings in RAN1#111 for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2:
· Alt1: 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
· Alt2: PUSCH transmission scheduled/activated by the DCI format 0_1/0_2 follows the spatial domain transmission filter(s) used for the SRS resource(s) indicated by the DCI format 0_1/0_2
· FFS : PL-RS(s), and UL PC parameter setting(s) (including P0, alpha, and closed loop index) for the PUSCH


The two alternatives differ in terms of UL TCI state determination for the scheduled PUSCH, when the associated SRS resource set for CB or non-CB based PUSCH is configured not to follow unified TCI framework. Specifically, the indicated TCI states are always applied for DG-PUSCH in Alt.1 while the TCI state used by the SRS resources are applied in Alt.2. The motivation of introducing a unified TCI in Rel-17 is to apply a single UL TCI state for UL transmissions to streamline the beam management operation. For an SRS resource set used for a CB-based or NCB-based PUSCH, the need to support ‘not follow unified TCI state’ is unclear. We therefore slightly prefer a simple design Alt.1 i.e., using indicator field in scheduling DCI to indicate the selected UL TCI state. 

Hence, we recommend the following DG-PUSCH or Type-2 CG-PUSCH: 

Proposal 4: 
· For sDCI-based mTRP, support Alt.1, i.e., use an indicator 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



2.2 Multi-DCI based mTRP
For mDCI-based mTRP, a UE is configured with ‘coresetPoolIndex’ values for CORESETs that are used for DCI transmission from different TRPs. In RAN1 110bis e-meeting, the following was agreed to extend unified TCI framework for mDCI mTRP: 
	Conclusion
On unified TCI framework extension in Rel-18, there is no consensus to support separate RRC-configured TCI state list(s) for each of TRPs

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:
· For a serving cell configured with joint DL/UL TCI mode, one joint TCI state can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment)
· For a serving cell configured with separate DL/UL TCI mode, a DL TCI state, an UL TCI state, or a pair of DL and UL TCI states can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment)

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



Referring to agreement above, the TCI-state activation MAC-CE is enhanced by indicating coresetPoolIndex in the content explicitly, which makes it possible to update TCI states of one TRP from the other TRP such that the activate TCI state can be updated by cross-TRP MAC-CE transmission. With this cross-TRP MAC-CE activation design, it was further agreed that the TCI field in a DCI associated with one CORESETPoolIdx, would indicate the activated TCI states subset associated with that CORESETPoolIdx. 
One FFS aspect is how to determine the TCI states for other channels/signals except the PDCCH or DG-PDSCH/ DL SPS PDSCH. In general, our preference is to extend Rel-17 unified TCI framework to each TRP by leveraging the existing CORESETPoolIdx flag: 
· For PUCCH/Type-1 CG-PUSCH/CSI-RS/SRS, what we need to do is to add the CORESETPoolIdx or one flag into RRC configuration such that the DL/UL TCI state specific to a coresetPoolIndex value is applied for them based on the value of configured CORESETPoolIdx or flag.  
· For DG-PUSCH, similar as DG-PDSCH, the UE shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to PUSCH scheduled/activated by PDCCH on a CORESET that is associated with the same coresetPoolIndex value.  
In the past meetings, the concern on the CoresetPoolIndex-based indication for mDCI mTRP has been raised on the beam failure recovery latency when the beam failure occurs for one of two TRPs. However, as highlighted above, it has been agreed in RAN1 110 bis e-meeting to support cross-TRP MAC-CE TCI state activation, which allows network to update TCI states list of the failure TRP (e.g., TRP#2) from the other TRP (e.g., TRP#1). We do not see any motivation to additionally support using the TCI codepoint of a DCI from the TRP#1 to update the unified TCI state for the TRP #2. 
We therefore make the following proposal for mDCI mTRP to complete the unified TCI framework extension: 
Proposal 5: For M-DCI based MTRP
· Apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to PUSCH scheduled/activated by PDCCH on a CORESET that is associated with the same coresetPoolIndex value
· Add a coresetPoolIndex parameter in RRC configuration to indicate which of the indicated joint/UL TCI states the UE would use for the CSI-RS/SRS/ PUCCH/Type-1 PUSCH transmission.  
· Apply the indicated joint/UL TCI state specific to a coresetPoolIndex value for a CSI-RS/SRS/ PUCCH/Type-1 PUSCH transmission.  


2.3 UL PC for mTRP with Unified TCI 
In RAN1 109 e-Meeting, the following agreement was made for power control parameter determination for unified TCI framework extension: 
	Agreement
On unified TCI framework extension, if an indicated joint or UL TCI state applies to a PUSCH /PUCCH transmission occasion at least for S-DCI based PUSCH/PUCCH repetition with TDM and the indicated joint or UL TCI state is associated with an UL PC parameter setting for PUSCH /PUCCH (including P0, alpha for PUSCH , and closed loop index) and a PL-RS, the UE should apply the UL PC parameter setting and the PL-RS for the PUSCH /PUCCH transmission occasion.
· FFS: How to extend to other Rel-18 MTRP scheme(s) with STxMP, if supported 
· FFS: UL PC enhancement for CB and non-CB SRS in above case
FFS: The applied UL PC parameter setting if one or both indicated joint or UL TCI state(s) is not associated with an UL PC parameter setting (including P0, alpha for PUSCH, and closed loop index) for PUCCH/PUSCH 


On the first FFS aspect, we think the detailed power control scheme for STxMP depends on the exact operation of STxMP, especially per-UE or per-Panel maximum power and whether and how the cross-panel power sharing is supported. The discussion for power control aspects needs to be deferred a bit until the details of STxMP becomes much clearer. 
We are open to discuss potential PC enhancement for CB and non-CB SRS transmission.
Regarding the third FFS aspect, our preference is to reuse the legacy rule for this case when one or both indicated joint or UL TCI state(s) is not associated with an UL PC parameter setting (including P0, alpha for PUSCH, and closed loop index) for PUCCH/PUSCH, i.e., the lowest index of power control parameter setting.   

Proposal 6: 
· Two default UL PC parameter setting are configured and applied when the one or both indicated joint or UL TCI state(s) is not associated with an UL PC parameter setting (including P0, alpha for PUSCH, and closed loop index) for PUCCH/PUSCH. 



3. Conclusion 
In this contribution, we have presented our views on the extension of unified TCI framework for sDCI-based and mDCI-based mTRP operation. Based on the discussions, the following was proposed: 
Proposal 1: 
· Consider four candidate values of indicator for PDCCH, including ‘the first’, ‘the second’, ‘both’ and ‘none’. 

Proposal 2: 
· For sDCI mTRP, RRC signaling is used to provide an indicator to map/associate the indicated joint/DL TCI states to the RRC-configured DL/UL Channel Signals.
· AP CSI-RS resource
· Dedicated PUCCH resource.    
· Type-1 CG-PUSCH
· Periodic/SP/AP SRS resource set

Proposal 3: 
· For sDCI-based mTRP, an indicator field can be added into the scheduling DCI to provide the corresponding TCI state for a DG-PDSCH that is scheduled by the DCI and received after timeDurationForQCL threshold. 
· UE uses the indicated TCI states for DG-PDSCH before timeDurationForQCL threshold. 
· The values of timeDurationForQCL threshold are same as in Rel-17. 

Proposal 4: 
· For sDCI-based mTRP, support Alt.1, i.e., use an indicator 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

Proposal 5: For M-DCI based MTRP
· Apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to PUSCH scheduled/activated by PDCCH on a CORESET that is associated with the same coresetPoolIndex value
· Add a coresetPoolIndex parameter in RRC configuration to indicate which of the indicated joint/UL TCI states the UE would use for the CSI-RS/SRS/ PUCCH/Type-1 PUSCH transmission.  
· Apply the indicated joint/UL TCI state specific to a coresetPoolIndex value for a CSI-RS/SRS/ PUCCH/Type-1 PUSCH transmission.  


Proposal 6: 
· Two default UL PC parameter setting are configured and applied when the one or both indicated joint or UL TCI state(s) is not associated with an UL PC parameter setting (including P0, alpha for PUSCH, and closed loop index) for PUCCH/PUSCH. 
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