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1 Introduction
In the RAN1 109 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]: 
	Agreement
On unified TCI framework extension, consider all the intra and inter-cell MTRP schemes specified in Rel-16 and Rel-17
· Consider, if STxMP is supported, Rel-18 MTRP scheme(s) with STxMP 

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 

Agreement
On unified TCI framework extension at least for single-DCI based MTRP, the existing TCI field in DCI format 1_1/1_2 (with or without DL assignment) can indicate multiple joint/DL/UL TCI states in a CC/BWP or a set of CCs/BWPs in a CC list
· FFS: Detail of mapping joint/DL/UL TCI state ID(s) to a TCI codepoint, e.g., possible combinations of joint, DL, and/or UL TCI state IDs that can be mapped to a TCI codepoint
· FFS: Whether to increase the max number of MAC CE activated TCI codepoints, i.e., more than 8 codepoints
· FFS: Whether to increase the max number of TCI field bits, i.e., more than 3 bits
· Note: This doesn't imply that support of one additional TCI field or a field associating the TCI field to the TRP(s) is precluded
Note: The term TRP is used only for the purposes of discussions in RAN1 and whether/how to capture this is FFS

Agreement
On UE power limitation for STxMP for FR2, send LS to RAN4 to check the followings:
· Whether it is feasible to assume power limitation per panel for STxMP (Assumption 1)
· Whether it is feasible to assume a total power limitation per UE over all UE panels used for STxMP (Assumption 2)
· In either of Assumption1 or Assumption 2, whether the total power limitation per UE over all UE panels used for STxMP or the sum of per-panel power limitation for STxMP can be different from (greater than) the existing power limitation for a given power class?
· If both Assumption 1 and Assumption 2 are feasible, whether both assumptions can be applied to a same UE, and what is the relationship between the per-panel power limitation and total power limitation if both are applied (e.g., the sum of per-panel power limitation can be larger than the total power limitation per UE, or should be always the same)?
FFS: Detail of exact LS if agreed
Note: Scenarios of above include at least single carrier scenario for FR2
Note: Above power limitation includes both total radiated power and EIRP
LS to RAN4 is endorsed in R1-2205639.


Agreement
On unified TCI framework extension for M-DCI based MTRP, consider the following alternatives for TCI state update:
· Alt1: Reuse the same TCI state update scheme for S-DCI based MTRP
· Atl2: Use the existing TCI field in the DCI format 1_1/1_2 (with or without DL assignment) associated with one of CORESETPoolIndex values to indicate the joint/DL/UL TCI state(s) corresponding to the same CORESETPoolIndex value
· Alt3: Use the existing TCI field in any DCI format 1_1/1_2 (with or without DL assignment) to indicate all joint/DL/UL TCI states corresponding to both CORESETPoolIndex values
· Study the association between the indicated joint/DL/UL TCI state(s) and a CORESETPoolIndex value
· Alt4: Use the existing TCI field in the DCI format 1_1/1_2 (with or without DL assignment) associated with one of CORESETPoolIndex values to indicate joint/DL/UL TCI state(s) corresponding to the same or different CORESETPoolIndex value.
· Study whether the indicated joint/DL/UL TCI state(s) applies to the channels/signals associated with the same CORESETPoolIndex value or different CORESETPoolIndex value is indicated by DCI

Agreement
On unified TCI framework extension for S-DCI based MTRP, consider at least the following alternatives to map/associate a joint/DL TCI state to PDCCH reception(s)
· Atl1: Use RRC configuration to inform the mapping/association between a configured or indicated joint/DL TCI state and a CORESET or a CORESET group
· Alt2: Use RRC configuration to inform the mapping/association between a configured or indicated joint/DL TCI state and a search space set
· Alt3: Use MAC-CE to inform the mapping/association between an activated or indicated joint/DL TCI state and a CORESET or a CORESET group
· Alt4: Use DCI to inform the mapping/association between an indicated joint/DL TCI state and a CORESET or a CORESET group
· Alt5: Based on a fixed mapping/association rule, e.g., the first indicated joint/DL TCI state always applies to PDCCH receptions
Consider above alternatives for PDCCH repetition, PDCCH-SFN, PDCCH w/o repetition/SFN, and potential support of dynamic switching between S-TRP and M-TRP for PDCCH. It is not precluded to adopt one single alternative or multiple alternatives to support these cases.




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
2.1	Number of Indicated TCI States
In Rel-17 unified TCI framework, a UE can be indicated at most one joint DL/UL TCI state or a pair of <DL-TCI, UL-TCI> towards a single TRP. Two operation modes are supported for Rel-16 mTRP use case, one is single DCI (sDCI) and the other is multi-DCI (mDCI). An ideal backhaul between two TRPs is assumed for sDCI operation, where UE receives a DCI format that schedules PDSCHs/PUSCH from/to two TRPs. However, non-ideal backhaul link is assumed for mDCI operation where separate DCIs in CORESETs of ‘CORESETpoolindex’ values were used to schedule PDSCH/PUSCH towards two TRPs. The different system assumption that motivates sDCI-based and mDCI-based mTRP in Rel-16 is still hold and should be considered when determining the maximum number of indicated TCI states for unified TCI framework extension. 
Observation 1: The maximum number of indicated TCI state for sDCI and mDCI should be separately discussed. 
[image: Diagram

Description automatically generated]
Figure 1: Unified TCI framework for mTRP use cases

sDCI mTRP
For sDCI mTRP, support of four indicated DL/UL TCI states per TCI codepoint is desirable and a nature extension, which allows for separate <DL-TCI, UL-TCI> pair for each TRP by a single DCI as depicted in FIG.1. In the past RAN1 meeting, some limitations on the supported combination of the ‘joint’, ‘DL-only’, ‘UL-only’ TCI states were extensively discussed without consensus. Denoting ‘M1’, ‘M2’ and ‘N2’ as the maximum number of indicated ‘joint  DL/UL’, ‘Separate DL TCI’ and  ‘Separate DL TCI’ in the following discussion, the following were identified and used in discussion: 
	· Atl1: M1 = 2, M2 = 2, N2 = 2
· Atl2: M1 > 2, M2 > 2, N2 > 2


In Rel-16 mTRP design, up to two TRPs were assumed for TCI indication. The design objective #2 in [2] was justified to extend the Rel-17 unified TCI framework from single TRP to multi-TRP such that multi-beam operation in mTRP on FR2 can be simplified. At the first glance, it seems appropriate to assume two TRPs for objective 2 based on the approved WID, which is same as in Rel-16. In addition, the use cases targeted by Rel-18 unified TCI framework was extensively discussed and the following was agreed [1]: 
	Agreement
On unified TCI framework extension, consider all the intra and inter-cell MTRP schemes specified in Rel-16 and Rel-17
· Consider, if STxMP is supported, Rel-18 MTRP scheme(s) with STxMP 


Following the agreement above, the Rel-18 Coherent-JT with up to 4 TRPs in FR1 was not part of unified TCI framework extension. Assuming two TRPs as in Rel-16/Rel-17 mTRP, Alt.1 is a nature choice to achieve the design goal with a minimized standard effort in Rel-18 timeframe.  
Another open issue related to the indicated TCI state is potential TCI states combination restriction for sDCI mTRP. It is controversial on support of combination of ‘joint UL/DL TCI’ for a TRP and Separate ‘DL/UL TCI’ for the other TRP. A mixed ‘joint’ and ‘separate DL/UL’ for two TRPs provides benefit and flexibility when a MPE issue occurs for TRP#1 but not for TRP#2. The potential drawback is not identified yet. To avoid unnecessary NW flexibility limitation, we therefore see the mixed combination of ‘joint’ and ‘separate DL/UL’ need to be supported.  
Proposal 1:  
· Support up to four indicated TCI states per TCI codepoint associated with two TRPs for sDCI mTRP. 
· Support M1 = 2, M2 = 2, N2 = 2 for unified TCI state.
· Support any combination of two TCI states from the following candidates:
· <Joint TCI state>, <DL-TCI, UL-TCI> <DL-TCI only>, <UL-TCI only>. 

mDCI mTRP
For mDCI mTRP, non-ideal backhaul restriction should be kept in mind for unified TCI framework extension. In this case, support of cross-TRP unified TCI state indication function is less likely to bring practical benefit. In contrast, it would complicate the overall design and increase signal overhead. In mDCI, a UE is configured with two ‘coresetPoolIndex’ with each for a respective TRP. Considering the non-ideal backhaul restriction, Rel-17 unified TCI state framework can be simply reused within each TRP, where two indicated TCI state (i.e., in case of separate DL/UL TCI state mode) is sufficient. 
 
Proposal 2 
· Support up to two indicated TCI states per TCI codepoint for mDCI mTRP. 

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. Our preference is to keep the three-steps ‘RRC+MAC-CE+DCI’ signaling procedure for mTRP extension with slight modifications as further discussed in the following sections.   

2.2 Single-DCI based mTRP
2.2.1 Unified TCI States Indication for mTRP
Number of TCI state lists by RRC signaling
For sTRP in Rel-17, one or two TCI states lists i.e., one ‘joint DL/UL’ for joint TCI mode or ‘one DL TCI state list + one UL TCI state list’ for separate TCI mode can be configured to UE as depicted in FIG.2. For each TCI state in the list, a RS index is explicitly configured together with additional PCI information. For sDCI mTRP with ideal backhaul between TRPs, the existing RRC signaling can be reused to configure up to two TCI states list for two TRPs. As shown in FIG.2, different TCI states in a joint/DL or UL TCI list can be configured to associate with RS belonging to different TRPs, which was supported in Rel-17 by properly configurating RS for each TCI state. 
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Figure 2: Unified TCI State lists for sDCI mTRP in Rel-18

Proposal 3: 
· For sDCI mTRP, support reusing Rel-17 RRC signaling to configure up to two TCI state lists, one for joint/DL TCI state and the other for UL TCI states. 

Impact on Rel-17 MAC-CE activation signaling
In Rel-17, MAC-CE is used to activate and associate one or two TCI states to a TCI codepoint in DCI format. As proposed earlier, for sDCI mTRP in Rel-18, it is desirable to support the association of up to four TCI states to a TCI codepoint. To achieve this, an enhanced MAC-CE based on Rel-17 signaling is needed.  

Proposal 4: 
· Enhance MAC-CE to associate up to four TCI states for a TCI codepoint.
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Figure 3: 


On DCI format for unified TCI indication 
In general, for multiple TPRs, Rel-17 DCI indication signaling can be directly reused to select TCI states from the TCI states activated by MAC-CE, which was agreed in RAN1 109 meeting already as follows:
	Agreement
On unified TCI framework extension at least for single-DCI based MTRP, the existing TCI field in DCI format 1_1/1_2 (with or without DL assignment) can indicate multiple joint/DL/UL TCI states in a CC/BWP or a set of CCs/BWPs in a CC list
· FFS: Detail of mapping joint/DL/UL TCI state ID(s) to a TCI codepoint, e.g., possible combinations of joint, DL, and/or UL TCI state IDs that can be mapped to a TCI codepoint
· FFS: Whether to increase the max number of MAC CE activated TCI codepoints, i.e., more than 8 codepoints
· FFS: Whether to increase the max number of TCI field bits, i.e., more than 3 bits
· Note: This doesn't imply that support of one additional TCI field or a field associating the TCI field to the TRP(s) is precluded
Note: The term TRP is used only for the purposes of discussions in RAN1 and whether/how to capture this is FFS



For sTRP in Rel-17, the maximum number of TCI states combinations is 8, which is limited by the 3-bits TCI field in DCI format. If more combinations are needed for mTRP, it can be considered to extend the TCI field to a larger value. 

Proposal 5: 
· Support increasing the maximum number of activated TCI states combinations by a MAC CE and an increased TCI field in DCI format. 


2.2.2 Association the TCI States with Signal and Channels
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 109 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. 

Proposal 6: 
· Introducing an indictor to select TCI states from the indicated TCI states for a respective channel/signals

Category-1: Signal/Channels with RRC-configured TCI state 
PDCCH Channel
In RAN1 109 meeting, the couple of alternatives to map/associate a joint/DL TCI state to PDCCH was agreed as follows: 
	Agreement
On unified TCI framework extension for S-DCI based MTRP, consider at least the following alternatives to map/associate a joint/DL TCI state to PDCCH reception(s)
· Atl1: Use RRC configuration to inform the mapping/association between a configured or indicated joint/DL TCI state and a CORESET or a CORESET group
· Alt2: Use RRC configuration to inform the mapping/association between a configured or indicated joint/DL TCI state and a search space set
· Alt3: Use MAC-CE to inform the mapping/association between an activated or indicated joint/DL TCI state and a CORESET or a CORESET group
· Alt4: Use DCI to inform the mapping/association between an indicated joint/DL TCI state and a CORESET or a CORESET group
· Alt5: Based on a fixed mapping/association rule, e.g., the first indicated joint/DL TCI state always applies to PDCCH receptions
Consider above alternatives for PDCCH repetition, PDCCH-SFN, PDCCH w/o repetition/SFN, and potential support of dynamic switching between S-TRP and M-TRP for PDCCH. It is not precluded to adopt one single alternative or multiple alternatives to support these cases.


Among these candidates, our preference is Alt.1 or Alt.2, due to simplicity but still providing sufficient flexibility for monitoring PDCCH. For instance, 2-bit indicator can be introduced and provided for each CORESET (Alt.1) or search space set (Alt.2) with the four candidate values: the 1st unified TCI state, the 2nd unified TCI state, both (e.g., SFN PDCCH), or none of them (i.e., not follow unified TCI state as in Rel-17). It should be noted that using the two-stage approach (i.e., DCI-based unified TCI states indication first and RRC-based TCI-state selection second for PDCCH), the TCI state of a given CORESET is updated accordingly once the unified TCI states are modified. Regarding the dynamic switching between sTRP and mTRP, it can be supported by updating the unified TCI states from ‘2’ to ‘1’. In this case, the single indicated TCI state is applied for the CORESETs or search space sets that are associated with the second TCI state by RRC signaling.    
 
AP CSI-RS Signal
For AP CSI-RS resources, a TCI state is provided by RRC signaling for each CSI-RS resource within a resource set for a respective CSI request state codepoint. To extend Rel-17 unified TCI framework for AP CSI-RS for mTRP, an indicator IE can be introduced for RRC signaling, which provides the required flexibility to associate different CSI-RS resources with a single TRP or mTRP such that dynamic switching can be achieved by properly selecting CSI request state codepoint in triggering DCI. 
     
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 SRS resource set and Type-1 CG-PUSCH. For SP SRS resource and Aperiodic SRS resource in a SRS resource set, the MAC-CE can be used to indicate the resource signal used for spatial relationship derivation. For unified TCI framework for mTRP, it needs to be extended to provide whether the SRS resource follows the first or second unified TCI state or none. 
Based on discussions above, the following was proposed: 
Proposal 7: 
· Consider four candidate values of indicator for PDCCH, including ‘the first’, ‘the second’, ‘both’ and ‘none’. 

Proposal 8: 
· For both sDCI-based 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.
· CORESET or Search Space Set for PDCCH. 
· Aperiodic 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.  

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 was introduced to provide the configuration of the second beam towards the second TRP. Same as for DG-PDSCH, an indicator can be simply provided in scheduling DCI to select proper TCI states for DG-PUSCH for a sTRP or mTRP. 
Hence, we recommend the following for DG-PDSCH and DG-PUSCH: 

Proposal 9: 
· For sDCI-based mTRP, an indicator field can be added into the scheduling DCI to provide the corresponding TCI state for DG-PDSCH and DG-PUSCH.  


2.3 Multi-DCI based mTRP
For mDCI-based mTRP, a UE is configured with ‘coresetPoolIndex’ values for different TRPs. In general, the Rel-17 unified TCI framework can be reused and applied per ‘coresetPoolIndex’, including RRC-based joint or DL/UL TCI state configuration, TCI states activation by MAC-CE and DCI-based unified TCI state update. For instance, for a TRP with ‘coresetPoolIndex=1’, the RRC configuration and MAC-CE for unified TCI state operation are conveyed by the PDSCH scheduled by the DCI on PDCCH with ‘coresetPoolIndex=1’. 
Proposal 10: 
· Extending Rel-17 TCI signaling framework (including RRC configuration, MAC-CE activation, and DCI indication) per coresetPoolIndex.


On RRC-signaling for TCI state list configuration for mDCI mTRP, we proposed to introduce four TRP-specific Joint/DL TCI state and UL TCI state list, two for each TRP. The Rel-17 MAC-CE mechanism can be fully reused for a given TRP (i.e., a MAC-CE PDSCH scheduled by DCI from the corresponding ‘CORESET pool index’ is used to associate the TCI codepoint to the corresponding TCI state pair). After that, Rel-17 DCI indication method can be used to indicate one from the activated n-tuples TCI states for a TRP corresponding to a respective ‘CORESET pool index’ value.  

We therefore make the following proposal for mDCI mTRP to extend the unified TCI framework: 
Proposal 11: 
· Support TRP-specific joint/DL TCI states list by RRC signaling for mDCI mTRP.
· The MAC-CE and DCI that are associated with a ‘coresetPoolIndex’ value are used to unified TCI state activation and indicated for the channel/signals associated with the ‘coresetPoolIndex’ value. 

2.4 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: 
	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 12: 
· The lowest index of power control parameter setting is used 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: 
Observation 1: The maximum number of indicated TCI state for sDCI and mDCI should be separately discussed. 
Proposal 1:  
· Support up to four indicated TCI states per TCI codepoint associated with two TRPs for sDCI mTRP. 
· Support M1 = 2, M2 = 2, N2 = 2 for unified TCI state.
· Support any combination of two TCI states from the following candidates:
· <Joint TCI state>, <DL-TCI, UL-TCI> <DL-TCI only>, <UL-TCI only>. 
Proposal 2 
· Support up to two indicated TCI states per TCI codepoint for mDCI mTRP. 

sDCI-based mTRP: 
Proposal 3: 
· For sDCI mTRP, support reusing Rel-17 RRC signaling to configure up to two TCI state lists, one for joint/DL TCI state and the other for UL TCI states. 

Proposal 4: 
· Enhance MAC-CE to associate up to four TCI states for a TCI codepoint.
Proposal 5: 
· Support increasing the maximum number of activated TCI states combinations by a MAC CE and an increased TCI field in DCI format. 
Proposal 6: 
· Introducing an indictor to select TCI states from the indicated TCI states for a respective channel/signals

Proposal 7: 
· Consider four candidate values of indicator for PDCCH, including ‘the first’, ‘the second’, ‘both’ and ‘none’. 

Proposal 8: 
· For both sDCI-based 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.
· CORESET or Search Space Set for PDCCH. 
· Aperiodic CSI-RS resource
· Dedicated PUCCH resource.    
· Type-1 CG-PUSCH
· Periodic/SP/AP SRS resource set

Proposal 9: 
· For sDCI-based mTRP, an indicator field can be added into the scheduling DCI to provide the corresponding TCI state for DG-PDSCH and DG-PUSCH.  


mDCI-based mTRP: 
Proposal 10: 
· Extending Rel-17 TCI signaling framework (including RRC configuration, MAC-CE activation, and DCI indication) per coresetPoolIndex.

Proposal 11: 
· Support TRP-specific joint/DL TCI states list by RRC signaling for mDCI mTRP.
· The MAC-CE and DCI that are associated with a ‘coresetPoolIndex’ value are used to unified TCI state activation and indicated for the channel/signals associated with the ‘coresetPoolIndex’ value. 


UL Power Control: 
Proposal 12: 
· The lowest index of power control parameter setting is used 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. 



References	
[1]. [bookmark: _Ref110935334]RAN1 109 e-meeting Chairman notes 
[2]. [bookmark: _Ref31185007][bookmark: _Ref174151459][bookmark: _Ref189809556]RP-213598, Revised WID: MIMO evolution for downlink and uplink, Samsung, RAN#94-e, Dec 2022 


4/4
image3.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




image1.png




image2.png
Rel-17 UL TCI state list . .
Rel-17 Joint/DL TCl state list Rel-18 Joint/DL TCI state list

B rem [ I 1)

Rel-18 ULTCI
state list




