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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN1 #112 meeting, the Rel. 18 NR_MIMO_evo_DL_UL WID [1] was discussed. The following was agreed [2] on the topic of unified TCI framework extension for multi-TRP:
	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, 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

Agreement
On unified TCI framework extension, if an indicated joint/UL TCI state(s) applies to a PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s), the UE shall determine UL Tx power for the PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s) based on the UL PC parameter setting for PUSCH/PUCCH/SRS, if any, and the PL-RS included in the indicated joint/UL TCI state
· FFS: For STxMP, the maximum Tx power when the UE determines UL Tx power for the PUSCH/PUCCH transmission occasion(s) or antenna port(s) (discussed after receiving RAN4 reply on UE power limitation for STxMP in FR2)
· FFS: Default UL PC parameter setting(s) if one or both of indicated joint/UL TCI states applied to PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s) does/do not include the UL PC parameter setting(s) for PUCCH/PUSCH/SRS

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

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)



In this contribution, we present our views on unified TCI framework extension for multi-TRP, and proposals for moving forward.

[bookmark: _Ref114583426]Activation and Indication of Multiple Joint/DL/UL TCI States 
In this section, we discuss the topics on activation and indication of multiple joint/DL/UL TCI states.
[bookmark: _Ref52454871]In RAN1 #109-e and #111 meeting, the following was agreed regarding indication of multiple joint/DL/UL TCI states for single-DCI based MTRP.
	From RAN1 #109-e:

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

From RAN1 #111:

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



[bookmark: _Hlk108785658]Support of two active TCI states for mTRP has been defined in Rel-16, including both single DCI and multi-DCI cases.  In single DCI case, MAC CE [3] was enhanced to enable the mapping of two TCI states to one TCI codepoint such that one TCI codepoint in DCI TCI field can indicate two different TCI states, one for each TRP.  In multi-DCI case, the CORESETPoolIndex [4] in the ControlResourceSet information element can be used to differentiate TCI states for different TRP.  However, since these mechanisms were defined in Rel-16 and unified TCI framework was only developed in Rel-17, the Rel-16 mechanisms cannot directly apply to the unified TCI framework.
To extend the unified TCI framework to support indication of multiple joint/DL/UL TCI states in one instance of beam indication DCI, the Rel. 16 “Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” [3] can be enhanced to achieve that goal.  Figure 1 shows an example of the enhanced UE-specific MAC CE for TCI states activation/deactivation for cases of M>1 and/or N>1, where M and N is the number of DL/joint TCI states and UL TCI states, respectively.  In this example, the number of TCI states (e.g., the value of M and/or N) mapped to a single TCI codepoint is higher layer configured, e.g., through RRC configuration.  Alternatively, the number of TCI states mapped to each TCI codepoint could be different and those numbers can be indicated in the MAC-CE.  For example, a two-bit value can be associated with each of the TCI codepoint to indicate the number of TCI states (up to 4) mapped to that TCI codepoint.  Therefore a total of 16 bits (e.g., 8 two-bit fields) are required to indicate the number of TCI states mapped to 8 different TCI codepoints.  The function of the original bits “Ci” and “R” are modified to indicate whether the corresponding TCI state indicated in the same octet is from the DL/joint TCI state pool or the UL TCI state pool.  As shown in Figure 1, multiple TCI states are mapped to one TCI codepoint and the number of TCI states mapped to one TCI codepoint is higher layer configured.  This way, one MAC CE can activate multiple TCI states, and M (or N) TCI states are mapped to one of the 8 TCI codepoints.  If the UE is configured with separate DL/UL TCI, some of these TCI states can be DL-only TCI states, and some can be UL-only TCI states.  If the UE is configured with joint TCI, the TCI states will be joint DL/UL TCI states.  The 3-bit TCI field in the DCI can then be used to indicate one TCI codepoint (and its mapped M/N TCI states) for beam indication.
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[bookmark: _Ref77681944]Figure 1: Example of enhanced UE-specific MAC CE for TCI states activation/deactivation for cases of M>1 and/or N>1
[bookmark: _Hlk108616525][bookmark: _Hlk108616447]To reduce specification impact, the max number of MAC CE activated TCI codepoints should remain 8 and the max number of TCI field bits should remain 3.
Based on the above analysis, we propose the following:
Proposal 1: For extension of unified TCI framework for indication of multiple joint/DL/UL TCI states for S-DCI based MTRP, support enhanced UE-specific MAC CE for TCI states activation/deactivation, where one TCI codepoint can be mapped to one or multiple TCI states.  Different TCI codepoint can be mapped to TCI state(s) from different TCI state pool.  TCI states mapped to one TCI codepoint can be from the same or different TCI state pool. 
Proposal 2: For extension of unified TCI framework for indication of multiple joint/DL/UL TCI states for S-DCI based MTRP, to reduce specification impact, the max number of MAC CE activated TCI codepoints should remain 8 and the max number of TCI field bits should remain 3. 

Association of TRP, Target Channels/Signals with Indicated Multiple Joint/DL/UL TCI States 
In this section, we discuss the topics on association of TRP, target channels/signals with indicated multiple joint/DL/UL TCI states.
M-DCI Based MTRP
In RAN1 #112 meeting, the following was agreed regarding how to map/associate joint/DL/UL TCI state(s) to target channel(s)/signal(s) for unified TCI framework extension for M-DCI based MTRP.
	Agreement
[bookmark: _Hlk130395811]On unified TCI framework extension for M-DCI based MTRP, down-select from the following options for PUCCH transmission:
· [bookmark: _Hlk130396411][bookmark: _Hlk130392301][bookmark: _Hlk130392389]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
· [bookmark: _Hlk130392342]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.
· [bookmark: _Hlk130395922]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.
· [bookmark: _Hlk130396028]FFS: Whether Opt3 applies only when the UE is not provided with ackNackFeedbackMode = joint
· [bookmark: _Hlk130396075]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



As indicated in the agreement above, Option 1 and Option 2 are similar and their main goal is to associate each PUCCH resource/resource group to an indicated joint/UL TCI state that is specific to a coresetPoolIndex.  While either Option 1 or Option 2 may work in general but it will cause issues in some special scenarios.  Those special scenarios are what Option 3 and Option 4 are intended for.  
For example, Option 4 is mainly targeted at the case of PUCCH scheduling request for per-TRP BFR case.  In Rel-17, when a TRP link fails, PUCCH is used to transmit scheduling request to the working TRP such that the working TRP can allocate resource for the UE to transmit MAC CE related to the BFR.  When the UE is provided only one configuration for PUCCH transmission with a link recovery request (LRR), the PUCCH is for transmitting scheduling request targeting either TRP0 or TRP1, depending on which one is the working TRP. If the UE can only apply the indicated joint/UL TCI state specific to a coresetPoolIndex value configured in the corresponding PUCCH resource/resource group to the PUCCH transmission, as proposed in Option 1 and Option 2, it implies that the PUCCH can only be targeted at one specific TRP, but that specific TRP may not be the working TRP.  Therefore Option 1 and Option 2 will result in BFR failure in this case.  Option 4, on the other hand, is essentially proposing that when a TRP link is not working, e.g., when a link recovery request (LRR) is triggered for the BFD-RS set associated with the non-working TRP link, the PUCCH carrying the scheduling request for per-TRP BFR should be targeted at the other TRP, e.g., the working TRP, and the indicated joint/UL TCI state specific to the working TRP should be applied to the PUCCH transmission.  Therefore, with Option 4, the target TRP of the PUCCH transmission can be dynamically changed such that the scheduling request for per-TRP BFR is sent to the right TRP, helping BFR in this case. 
Similarly, Option 3 is mainly targeted at PUCCH with HARQ-ACK.  For PUCCH with HARQ-ACK, since the PUCCH is scheduled by a PDCCH, the joint/UL TCI state associated with the PDCCH in general should be applied to the PUCCH.  One exceptional case is when dynamic HARQ-ACK with joint ACK/NACK feedback mode is configured.  In that case, the PUCCH transmission scheduled by the PDCCH may be intended to either one of the two TRPs, where the target TRP may not be associated with the coresetPoolIndex of the scheduling PDCCH.  Taking into account this exceptional case, the UE therefore shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to HARQ-ACK transmission scheduled by PDCCH on a CORESET that is associated with the same coresetPoolIndex value when the UE is not provided ackNackFeedbackMode = joint.
Since both Option 4 and Option 3 are intended for special scenarios where either Option 1 or either 2 does not work, both Option 4 and Option 3 should be supported.
Regarding Option 1 vs. Option 2 for the other scenarios, we slightly prefer Option 1 since both options are similar while Option 1 does not need the additional RRC configuration required by Option 2.
Based on the above analysis, we propose the following:
Proposal 3: On unified TCI framework extension for M-DCI based MTRP, support the following for PUCCH transmission:
· Modified 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.
· Modified 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 triggered for the first BFD-RS set () and the coresetPoolIndex value is 0 when the LRR is triggered for the second BFD-RS set (). Otherwise, either Opt1 or Opt2 is adopted.
· Otherwise, 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.
Regarding how to map/associate joint/DL/UL TCI state(s) to other target channel(s)/signal(s) such as aperiodic CSI-RS and aperiodic SRS, since they are triggered by PDCCH, the indicated joint/DL/UL TCI state associated with the PDCCH should also be applied to these two signal(s), if they are RRC-configured to follow the indicated TCI state.
Based on the above analysis, we propose the following:
Proposal 4: On unified TCI framework extension for M-DCI based MTRP, 
· For aperiodic CSI-RS and aperiodic SRS, the UE shall apply the indicated joint/DL/UL TCI state specific to a coresetPoolIndex value to the aperiodic CSI-RS/SRS triggered by PDCCH on a CORESET that is associated with the same coresetPoolIndex value, if the aperiodic CSI-RS/SRS is RRC-configured to follow the indicated TCI state.

S-DCI Based MTRP
In RAN1 #112 meeting, the following was agreed regarding how to map/associate a joint/DL TCI state to PDSCH reception(s) for unified TCI framework extension for S-DCI based MTRP.
	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: _Hlk126078323]When the new indicator field in DCI indicates that both of the indicated joint/DL TCI states shall be applied to the scheduled PDSCH reception, it remains to define how to map the 1st and the 2nd indicated joint/DL TCI states to PDSCH transmission, e.g., to different CDM group.  As discussed in Section 2, in Rel. 16 S-DCI based MTRP, MAC CE [3] was enhanced to enable the mapping of two TCI states to one TCI codepoint such that one TCI codepoint in DCI TCI field can indicate two different TCI states, one for each TRP.  Different layers of PDSCH are transmitted from different TRP, where the antenna port(s) of the first DMRS CDM group are associated with the first indicated TCI state and the antenna port(s) of the second DMRS CDM group are associated with the second indicated TCI state.  Both the antenna port(s) and the indicated TCI state(s) are indicated in DCI.  In our opinion, such a mechanism should be reused to map the 1st and the 2nd indicated joint/DL TCI states to PDSCH transmission, e.g., to different CDM group.
Based on the above analysis, we propose the following:
Proposal 5: On unified TCI framework extension for S-DCI based MTRP, reuse the Rel. 16 rule to map the 1st and the 2nd indicated joint/DL TCI states to PDSCH transmission, e.g., to different CDM group, where the antenna port(s) of the first DMRS CDM group are associated with the first indicated TCI state and the antenna port(s) of the second DMRS CDM group are associated with the second indicated TCI state. 

Conclusions
In this contribution, we present our views on unified TCI framework extension for multi-TRP.  Based on the discussions in the previous sections we propose the following: 
Proposal 1: For extension of unified TCI framework for indication of multiple joint/DL/UL TCI states for S-DCI based MTRP, support enhanced UE-specific MAC CE for TCI states activation/deactivation, where one TCI codepoint can be mapped to one or multiple TCI states.  Different TCI codepoint can be mapped to TCI state(s) from different TCI state pool.  TCI states mapped to one TCI codepoint can be from the same or different TCI state pool. 
Proposal 2: For extension of unified TCI framework for indication of multiple joint/DL/UL TCI states for S-DCI based MTRP, to reduce specification impact, the max number of MAC CE activated TCI codepoints should remain 8 and the max number of TCI field bits should remain 3. 
Proposal 3: On unified TCI framework extension for M-DCI based MTRP, support the following for PUCCH transmission:
· Modified 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.
· Modified 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 triggered for the first BFD-RS set () and the coresetPoolIndex value is 0 when the LRR is triggered for the second BFD-RS set (). Otherwise, either Opt1 or Opt2 is adopted.
· Otherwise, 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.
Proposal 4: On unified TCI framework extension for M-DCI based MTRP, 
· For aperiodic CSI-RS and aperiodic SRS, the UE shall apply the indicated joint/DL/UL TCI state specific to a coresetPoolIndex value to the aperiodic CSI-RS/SRS triggered by PDCCH on a CORESET that is associated with the same coresetPoolIndex value, if the aperiodic CSI-RS/SRS is RRC-configured to follow the indicated TCI state.
Proposal 5: On unified TCI framework extension for S-DCI based MTRP, reuse the Rel. 16 rule to map the 1st and the 2nd indicated joint/DL TCI states to PDSCH transmission, e.g., to different CDM group, where the antenna port(s) of the first DMRS CDM group are associated with the first indicated TCI state and the antenna port(s) of the second DMRS CDM group are associated with the second indicated TCI state. 
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