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1 Introduction
In RAN #94e meeting, a new WID for Rel-18 MIMO enhancement was agreed [1] with the following relevant objectives for this agenda:
2. Specify extension of Rel-17 Unified TCI framework for indication of multiple DL and UL TCI states focusing on multi-TRP use case, using Rel-17 unified TCI framework.
6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.
· UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation
· For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is transmitted across two panels in a same CC.
7. Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the objective 6 scenarios.


This contribution presents our views on the open issues related to unified TCI framework extension for mTRP to fulfill the design objective of the approved WI.   
2. Remaining issues for sDCI-based mTRP 
2.1	TCI State Update 
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, as simply depicted in FIG.1. 
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Figure 1: Three-Steps Unified TCI indication framework for mTRP

During RAN1 110 meeting, RAN1 agreed the following for unified TCI-states signalling for mTRP [2]: 
	Agreement
On unified TCI framework extension, for the target use cases agreed in RAN1#109-e in AI 9.1.1.1, up to 4 TCI states can be indicated in a CC/BWP or a set of CCs/BWPs in a CC list to DL receptions and/or UL transmissions, where these TCI states are indicated/updated by MAC-CE/DCI with the necessary MAC-CE based TCI state activation
· FFS: The possible combination(s) of joint/DL/UL TCI states that can be indicated to DL receptions and/or UL transmissions in a BWP/CC/TRP
· Note: This agreement does not imply that there will be more than 2 DL or UL or joint TCI states indicated in a CC/BWP for the target use cases agreed in RAN1#109-e in AI 9.1.1.1
· Note: The maximum number of TCI states that can be indicated to each of the target use cases agreed in RAN1#109-e in AI 9.1.1.1 is remained the same as in Rel-16/17
Note: The maximum number of TCI states that can be indicated simultaneously to CJT-based PDSCH reception and the required type(s) of TCI states (i.e., DL /UL/joint) are independently discussed in this AI



In the RAN1 111 meeting, progress with made with the following agreement for unified TCI-states indication for sDCI-based mTRP [3]: 
	Agreement
On unified TCI framework extension for S-DCI based MTRP, 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 or both of the two TRPs in a CC/BWP or a set of CCs/BWPs in a CC list
· FFS: Increase on the size of the TCI field
· Note: The term TRP is used only for discussion purpose in RAN1 and whether/how to capture this is FFS



It remains open regarding the exact number of combined TCI-states indicated in the activation/deactivation MAC-CE and how to interpret each combined TCI-states.    
On the combined TCI-states associated with each codepoint by MAC-CE, both a full set (i.e., 2 TCI-states for joint mode and 4 TCI-states for separate TCI mode) and a subset of it should be supported, same as MAC-CE for sTRP case. 
In the RAN1 111 meeting, the issue of sub-set TCI-states definition was debated without conclusion, one option is to use it as an indicator of sTRP and mTRP switching (Opt.1) and the other is to partially update the full-set TCI-states and keeps in mTRP mode (Opt.2). RAN1 already agreed to introduce an indicator field in DCI to inform UE which of the indicated TCI-states, i.e., a first, a second, or both for a given PDSCH/PUSCH channels, which enables dynamic switching between sTRP and mTRP mode for each individual channel. There is no need to duplicate function for the unified TCI-states pool. In addition, Opt.2 provides an important flexibility for NW in terms of TCI-state signalling, which can be leveraged to increase the number of activate TCI-states combinations. 
One open issue for Opt.2 is how to indicate which of the full set would be updated by the subset TCI-states. One nature way is to introduce an indicator field to signal this information. In general, there are at most three cases for a subset as summarized in Table 1 below. It seems sufficient to use 1-bit indicator field to indicate which TCI-state pair is updated by  the ‘orphan’ TCI-state. For instance, if TCI codepoint indicates a sub-set with two TCI-states ‘DU’ i.e., N=2 for separate TCI-state mode, if 1-bit indicator is set to ‘0’, the first pair is updated by this subset. Otherwise, if value of ‘1’ is indicated by this 1-bit indicator, the 2nd TCI-state pair in the full set is updated. Note that it was assumed that ‘DU’ is applied for a single pair in a full set, which is a typical case for beam update. There are two possible ways to signal the 1-bit field, one is in the activation MAC-CE and the other is to use the DCI. Given the TCI field in DCI is used to update the TCI states, it seems quite straightforward to put them together in the same DCI, which also provides a better flexibility for NW in terms of TCI-state signaling.      
Table 1: Possible TCI-states combinations for sub-set case
	TCI-State Mode 
	The total number of TCI-states in a subset

	
	N=1
	N=2
	N=3

	Joint TCI-states
	Joint TCI-state
	-
	-

	Separate DL/UL TCI-states
	- ‘D’ only
- ‘U’ only
	- ‘DD’ only
- ‘UU’ only
- ‘DU’
	- ‘DUD’ 
- ‘DUU’ 
- ‘DDU’



We therefore made the following proposal:      
Proposal 1: 
· One TCI codepoint in activation MAC-CE can map to a full set or a sub-set of TCI-state combinations, where a full set of TCI-state combinations include two TCI-states for joint TCI mode and four TCI-states for separate TCI mode. 
· Introduce a new field in DCI or separate field in the activation MAC-CE to indicate which TCI-states in a full set is to be updated by a subset of TCI-states.  
Another FFS aspect is the application timing for the indicated TCI-states for mTRP operation. Given the same signalling mechanism was used as Rel-17 unified TCI-state indication, it is quite nature to reuse the Rel-17 framework for BAT in a mTRP case, including a same set of UE capability values and the BAT value setting from NW.
Proposal 2:
· Reuse the Rel-17 BAT timing for updating TCI-states in a mTRP use case. 

2.2	How to associate TCI-state to individual signal/Channels? 

In RAN1 111 meeting, a couple of agreements were made to associate one or two indicated TCI-states to invidual channels/signals for sDCI-based mTRP as follows [4]: 
	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
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)




The first FFS aspect for PDSCH is how to determine the beams for PDSCH reception when the TCI-state selection field is NOT present in the scheduling/activation DCI format (including a fallback DCI) and the field is present but not applicable (i.e., before the threshold). On high-level, for a UE that is not configured with PDSCH-SFN and PDSCH-CJT, a unified solution/UE behavior for all of three cases is preferred such that the standard/testing/ implementation efforts can be minimized. Among the options identified in offline discussion, our preference is Alt.1, i.e., 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. The Alt.4 essentially fallbacks to the Rel-15 per-channel TCI indication framework, which clearly violates the design objective to extend the unified TCI framework from sTRP to mTRP and therefore should not be considered. 

Proposal 3: 
· When [TCI selection field] is NOT present for scheduling DCI, RRC configuration is used to indicate ‘the first’ or ‘the second’ or ‘both’ of two indicated TCI states for PDSCH. 


How to map the unified TCI states remains open for a few channels, which include AP CSI-RS and periodic/SP/AP SRS resource set. 
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 generally 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. There are two exceptions where two indicated DL/joint TCI-states are naturally applied for the aperiodic CSI-RS resources without need of RRC signaling: 
· When the CSI-report is configured with group-based beam reporting, both of two TCI-states are applied where the first is applied for a CSI-RS resource set 1 configured by 'resourcesForChannel'’ and the second is applied for the CSI resource set 2 'resourcesForChannel2’. 
· Similarly, for a pair of CSI-RS resources configured by 'cmrGroupingAndPairing' IE in a single CSI-RS Resource Set for Non-Coherent Joint Transmission (NCJT) operation, both of two TCI-states are applied for the NZP-CSI-RS resource configured by 'pair1OfNZP-CSI-RS' and 'pair2OfNZP-CSI-RS' without need of RRC configuration.   
This was depicted in FIG.2 below: 
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Figure 2: TCI-States Mapping for NZP-CSI-RS for Group-based Reporting (2a) and NCJT-PDSCH 

Proposal 4: 
· For sDCI mTRP, introducing a RRC parameter to indicate which one of the two indicated TCI-states is used for the CSI-RS resource set in the CSI-AssociatedReportConfigInfo, except CSI-RS resource set is used for aperiodic CSI-RS for enhanced group-based beam reporting or NCJT CSI measurement.
· For the aperiodic CSI-RS resource set used for group-based beam reporting or NCJT CSI measurement, two TCI states are applied to the aperiodic CSI-RS resource set(s) based on a fixed rule. 

Other RRC-Configured Signal/Channels
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. 

Proposal 5: 
· 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.
· Type-1 CG-PUSCH
· Periodic/SP/AP SRS resource set
 

3. Open issues for mDCI-based mTRP 
In RAN1 111 meeting, the following was agreed for PDCCH and PUSCH for mDCI-based mTRP operation [3]: 
	Agreement
On unified TCI framework extension for M-DCI based MTRP, the same configuration/rule used in Rel-17 unified TCI framework (for determining whether the UE shall apply the indicated joint/DL TCI state to PDCCH on a CORESET and respective PDSCH) is reused to determine whether the UE shall apply the indicated joint/DL TCI state specific to a coresetPoolIndex value to PDCCH on a CORESET associated with the same coresetPoolIndex value and PDSCH scheduled/activated by the PDCCH.
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



Table 2 lists the remaining channels that remains open regarding the TCI-state mapping. 
Table 2: Channel/Signals for TCI-State Mapping in mDCI mTRP use case
	Channel
	Status

	Type1 CG-PUSCH
	FFS

	PUCCH
	FFS

	AP CSI-RS for CSI/BM
	FFS

	SRS for CB/NCB/AS and AP SRS for BM
	FFS



In RAN1 112 meeting, how to configure TCI-sate for PUCCH with mDCI mTRP was extensively discussed and four alternatives were listed as follows:
	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


In general, our preference is to extend Rel-17 unified TCI framework to each TRP by leveraging the existing CORESETPoolIdx flag. To achieve it, what we need to do is to add the CORESETPoolIdx (i.e.Opt.1) or one flag (i.e., Opt.2) 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 a flag. 
In the past meeting, concerns were raised on Opt.1 that the coresetPoolIndex was introduced for DL channels and is not suitable to indicate TCI-state for UL channels. It can be solved by using an indictor (i.e., Opt.2) to first select one from two UL TCI-state (i.e., the first or the second TCI-state). At the 2nd step, Opt.2 needs to link ‘the first’ or ‘the second’ with the indicated TCI-state that is specific to a corresponding coresetPoolIndex value. Although Opt.2 is clearly more complicated than Opt.2, it seems a possible WF to move us out the diverse situation. Therefore, Opt.2 is also acceptable although Opt.1 is still our first preference. Opt.3 can provide flexibility to select TCI-state for PUCCH transmission by leveraging the CORESET that is used for PDCCH transmission, which is feasible at least when joint HARQ-ACK CB is configured for mDCI mTRP.   
We therefore make the following proposal for TCI selection of PUCCH in case of mDCI mTRP: 
Proposal 6: For M-DCI based MTRP, select Opt.3 with Opt.1 for PUCCH. 
· 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, 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. 

For other channels listed in Table 2, i.e., Type-1 CG-PUSCH, AP CSI-RS for CSI/BM and SRS, a CORESET pool index or a parameter can be provided by RRC configuration and used for TCI-state selection. 

Proposal 7: For M-DCI based MTRP,
· Add a coresetPoolIndex parameter or a indicator field in RRC configuration to inform UE which of the indicated joint/UL TCI states the UE would use for the CSI-RS/SRS /Type-1 PUSCH transmission.  
· Apply the indicated joint/UL TCI state specific to a coresetPoolIndex value for a CSI-RS/SRS/Type-1 PUSCH transmission.  

4. 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 [4]: 
	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 8: 
· 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. 

5. BFR for sDCI-based mTRP
In RAN1 110e-bis meeting, the following was agreed for BFR of sDCI-based mTRP [5]: 
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


The implicit BFD-RS determination was specified for mDCI mTRP in Rel-17 to support TRP-specific BFR to minimize the signalling overhead. When UE is not provided with explicit BFD-RS sets, the RSs configured in the active TCI-states for the CORESETs associated with different CORESETPoolIndex (e.g., k = 0 or 1) value can be leveraged to determine two BFD-RS sets. 

For Rel-18 unified TCI framework extension to sDCI-based mTRP, RAN1 agreed to indicate up to two unified joint/DL TCI-states. In addition, the following was agreed for PDCCH reception based on these indicated TCI-states [2]:    
	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)



Conceptually, the RRC configuration of ‘the first’ or ‘the second’ for sDCI mTRP has a same functionality as the ‘CORESETpoolIndex’ introduced for mDCI mTRP, which used to link the QCL RS resources of PDCCH to different TRP. It is therefore beneficial to extend the implicit BFD-RS resource sets determination approach to sDCI-based mTRP based on the indicated TCI-state values to minimize the signalling overhead and reduce the BFD-RS update latency.  

Proposal 9: 
· Support implicit BFD-RS mapping for sDCI-based mTRP based on the indicated TCI-state 

6. 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: 
· One TCI codepoint in activation MAC-CE can map to a full set or a sub-set of TCI-state combinations, where a full set of TCI-state combinations include two TCI-states for joint TCI mode and four TCI-states for separate TCI mode. 
· Introduce a new field in DCI or separate field in the activation MAC-CE to indicate which TCI-states in a full set is to be updated by a subset of TCI-states.  
Proposal 2:
· Reuse the Rel-17 BAT timing for updating TCI-states in a mTRP use case. 

Proposal 3: 
· When [TCI selection field] is NOT present for scheduling DCI, RRC configuration is used to indicate ‘the first’ or ‘the second’ or ‘both’ of two indicated TCI states for PDSCH. 

Proposal 4: 
· For sDCI mTRP, introducing a RRC parameter to indicate which one of the two indicated TCI-states is used for the CSI-RS resource set in the CSI-AssociatedReportConfigInfo, except CSI-RS resource set is used for aperiodic CSI-RS for enhanced group-based beam reporting or NCJT CSI measurement.
· For the aperiodic CSI-RS resource set used for group-based beam reporting or NCJT CSI measurement, two TCI states are applied to the aperiodic CSI-RS resource set(s) based on a fixed rule. 

Proposal 5: 
· 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.
· Type-1 CG-PUSCH
· Periodic/SP/AP SRS resource set

Proposal 6: For M-DCI based MTRP, select Opt.3 with Opt.1 for PUCCH. 
· 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, 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. 

Proposal 7: For M-DCI based MTRP,
· Add a coresetPoolIndex parameter or a indicator field in RRC configuration to inform UE which of the indicated joint/UL TCI states the UE would use for the CSI-RS/SRS /Type-1 PUSCH transmission.  
· Apply the indicated joint/UL TCI state specific to a coresetPoolIndex value for a CSI-RS/SRS/Type-1 PUSCH transmission.  

Proposal 8: 
· 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. 

Proposal 9: 
· Support implicit BFD-RS mapping for sDCI-based mTRP based on the indicated TCI-state 





References	
[1]. [bookmark: _Ref31185007][bookmark: _Ref174151459][bookmark: _Ref189809556]RP-213598, Revised WID: MIMO evolution for downlink and uplink, Samsung, RAN#94-e, Dec 2022 
[2]. RAN1 110 Meeting Chairman notes
[3]. RAN1 111 Meeting Chairman notes
[4]. RAN1 112 Meeting Chairman notes


4/4
image3.png
Goo




image4.png




image1.png
TCI Codepoint #1

Joint/DL TCI State ***veeee,
L e .. TCI Codepoint #1

| o~

o O 0 @
@ (000!
) “ L9099, -
uLTCl e®°® 7 f )

State -~

RRC MAC-CE DCI




image2.png
CSI-RS Resource Set #1

CSI-RS Resource Set #1 CSI-RS Resource Set #2
CSI-RS Resource #1 Group #1 Group #2

CSI-RS Resource #1 CSI-RS Resource #3
CSI-RS Resource #5 CSI-RS Resource #7

CSI-RS Resource #2
CSI-RS Resource #3





