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Introduction
1. 
In this paper, we share our views on unified TCI framework extension for multi-TRP and some related enhancements for STxMP.

Unified TCI framework extension for mTRP
sDCI-based TCI state indication
	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

Agreement
On unified TCI framework extension for S-DCI based MTRP, the presence of the [TCI selection field] can be RRC-configured per DL BWP
· FFS: Whether the presence of the [TCI selection field] can be configured individually for DCI format 1_1 and DCI format 1_2 in the same DL BWP



In RAN1 #111 meeting [3], it was agreed that one TCI field is used to indicate TCI state(s) for one or both TRPs. One remaining issue is whether to increase the size of the TCI field. A larger size of TCI field can support better flexibility of TCI state indication. However, it causes additional complexity for the UE. Therefore, the increased TCI field size should only be applied to the UEs that signal such capability.
[bookmark: OLE_LINK1]Proposal 1: The increase of TCI field size is supported by UE capability.
For the new DCI field (i.e., [TCI selection field]), one remaining issue is whether the presence of the [TCI selection field] can be configured individually for DCI format 1_1 and DCI format 1_2 in the same DL BWP. To our understanding, the function of [TCI selection field] is similar as the TCI field in legacy TCI framework, which is used to indicate the TCI state for the scheduled PDSCH. In legacy TCI framework, the presence of the TCI field is configured individually for DCI format 1_1 and DCI format 1_2 in the same DL BWP. Similarly, this should be also supported for the [TCI selection field].
Proposal 2: The presence of the [TCI selection field] can be configured individually for DCI format 1_1 and DCI format 1_2 in the same DL BWP
	Agreement
On unified TCI framework extension for S-DCI based MTRP operation, support the followings:
· For a serving cell configured with joint DL/UL TCI mode, a full-set or any sub-set of {first joint TCI state, second joint TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· For a serving cell configured with separate DL/UL TCI mode, a full-set or any sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· TCI state activation command (MAC-CE) should indicate that each joint/DL/UL TCI state mapped to a TCI codepoint is the first or second joint/DL/UL TCI state (detail on how to indicate above is up to RAN2 design)
· The first/second indicated joint/DL/UL TCI state(s) is updated according to the corresponding first/second joint/DL/UL TCI state(s) mapped to the TCI codepoint received by the UE
· If the UE receives a TCI codepoint mapped with a sub-set of {first joint TCI state, second joint TCI state} or {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and keep other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint
Conclusion
On unified TCI framework extension for S-DCI based MTRP operation, there is no consensus to support dynamic switching between single-TRP operation and multi-TRP operation for channels/signals based on the number of TCI states mapped to the received TCI codepoint in DCI format 1_1/1_2
· FFS: How to switch between Rel-17 sTRP operation and Rel-18 mTRP operation


When UE moves close to the coverage center of a TRP, the transmission mode should fall back to the sTRP mode and the UE should not use the TCI state(s) of the other TRP anymore. As per conclusion in RAN1 #112bis-e, there is no consensus to indicate TCI state(s) of only one TRP by DCI to inform the UE to fall back to the sTRP mode. In fact, as agreed in the same meeting, such an indication is just used to update the TCI of that TRP while UE keeping the joint/DL/UL TCI state of the other TRP that is not updated in DCI; whereby staying in the mTRP transmission mode. 
One solution to inform UE to fall back to the sTRP mode is RRC reconfiguration which would cause a large latency. Another solution could be to introduce a new DCI field to indicate falling back to the sTRP mode which would result in an additional DCI overhead. Considering both latency and overhead, we believe that a MAC-CE based solution is a better compromise. For example, in a Rel-18 mTRP based unified TCI activation MAC-CE, if all activated joint/DL/UL TCI states are the first joint/DL/UL TCI states or the second joint/DL/UL TCI states, that is, all activated TCI states are associated with the same TRP, it implies falling back to the sTRP based transmission mode.
Proposal 3: Support using Rel-18 unified TCI activation MAC-CE to also imply falling back to the sTRP based transmission mode.
· If all activated joint/DL/UL TCI states are the first joint/DL/UL TCI states or the second joint/DL/UL TCI states (that is, all activated TCI states are associated with the same TRP), it implies falling back to the sTRP based transmission mode.
TCI state mapping
TCI state mapping between the indicated TCI states and channels was discussed in previous meetings. In this section, we provide some further details of these issues.
sDCI-based PDSCH
Regarding TCI state indication for sDCI based mTRP transmission, the following agreements were achieved in RAN1 #112 meeting [2].
	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)


It was agreed that codepoint ‘10’ of [TCI selection field] is used to indicate that two indicated joint/DL TCI states are used for PDSCH. As for how to use these two TCI states for PDSCH, legacy mechanism can be used. In the legacy mechanism, there are independent rules to apply the two TCI states indicated by TCI field to different MTRP PDSCH scheme including TDM, FDM, SDM, and SFN. The same rule can be used for the two indicated joint/DL TCI states in Rel-18 by replacing the two TCI states indicated in the TCI field of the DCI with the two indicated joint/DL TCI states.
Proposal 4: Reuse the legacy rule to apply the two indicated joint/DL TCI states to PDSCH transmission with TDM/FDM/SDM/SFN schemes.
It was agreed that if the scheduling offset between DCI and PDSCH is smaller than a threshold and UE supports two default beams for S-DCI based MTRP in FR2, then both indicated TCI states are adopted for the PDSCH reception. However, when UE does not support two default beams for S-DCI based MTRP in FR2, RAN1 needs to decide which TCI state(s) should be used before the threshold. In addition, the value of the threshold also needs to be discussed. In our view, when UE does not support two default beams for S-DCI based MTRP in FR2, UE can simply use the first indicated joint/DL TCI state for 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. As for the threshold, it can be the legacy timeDurationForQCL parameter.
Proposal 5: When two joint/DL TCI states are indicated in FR2, if the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is less than  timeDurationForQCL and UE does not support two default beams for S-DCI based MTRP in FR2, the first indicated joint/DL TCI state is applied for the reception of the scheduled/activated PDSCH.
When the scheduling DCI (format 1_1/1_2) is not configured with [TCI selection field], the TCI state applied for PDSCH reception is not determined. In RAN1 #112 meeting [2], five alternatives were agreed for down selection. We slightly prefer Alt 3 to align the solution with the case where the scheduling offset is smaller than a threshold and the UE supports two default beams in FR2. We are also supportive for Alt 1 which provides a better flexibility for gNB.
Proposal 6: For the case where the scheduling DCI format 1_1/1_2 is not configured with [TCI selection field], support Alt 1 (i.e., RRC to configure which indicated joint/DL TCI state(s) are applied) or Alt 3 (i.e., both indicated joint/DL TCI states are applied).
When the scheduling DCI is DCI format 1_0, the new DCI field that is agreed for DCI format 1_1/1_2 is not present. Since DCI format 1_0 is the fallback DCI and is also used to schedule PDSCH with SI-RNTI, RA-RNTI, MSGB-RNTI, and P-RNTI, it is not realistic to assume that both indicated TCI states are used for the PDSCH transmission. As such, UE may use only the first indicated joint/DL TCI state for the reception of the scheduled PDSCH. 
[bookmark: _Hlk127298069]Proposal 7: When a PDSCH is scheduled by DCI formant 1_0, the first indicated joint/DL TCI state is applied for the reception of the scheduled PDSCH.
sDCI-based PUSCH
	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



For PUSCH, it was agreed to study 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. However, it seems that 38.214 has already precluded such a misalignment due to the following text for CB-based transmission “The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.” and the following text for NCB-based transmission “The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as .” Therefore, we suggest the following conclusion:
Proposal 8: suggest RAN1 to capture following conclusion:
· From the following texts in 38.214, RAN1 concludes that the CB/NCB SRS used for PUSCH transmission has the same spatial Tx filter as the corresponding PUSCH.
	6.1.1.1	Codebook based UL transmission
[...]
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.
[…]
6.1.1.2	Non-Codebook based UL transmission
[…]

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as .
[…]



mDCI-based PUCCH
	Agreement
On unified TCI framework extension for M-DCI based MTRP, support at least Opt2 for PUCCH transmission, and Opt1 is not supported
Note: Opt3 and Opt4 are not precluded

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


For PUCCH of mDCI based MTRP, Option 2 was agreed in RAN1 #112bis-e meeting [1], i.e., UE determines the indicated joint/UL TCI state applied to the PUCCH based on an RRC parameter. Such mechanism can be used for general cases while, for some special cases, it cannot work well. For instance, in mTRP BFR procedure where only one PUCCH-SR is configured, the PUCCH-SR should be transmitted to the non-failed TRP. This cannot be accommodated by Option 2 since gNB cannot know in advance which TRP will be the non-failed TRP and, therefore, cannot configure the RRC parameter correctly. However, above issue can be well solved using Option 4.
Proposal 9: For PUCCH of mDCI based mTRP, in addition to Option 2 which is already supported, support Option 4 to determine the indicated TCI state of the PUCCH in mTRP BFR case.
CSI-RS
	Agreement
On unified TCI framework extension for S-DCI based MTRP, an RRC configuration can be provided in CSI-AssociatedReportConfigInfo of CSI-AperiodicTriggerState for each CSI-RS resource set or for each CSI-RS resource in each aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the CSI-RS resource if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· Above applies at least if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold (if the threshold is needed)
· FFS: If the UE is configured for CSI-RS resource set, for an aperiodic CSI-RS resource set configured with two Resource Groups for NCJT CSI and configured to follow unified TCI state, if above RRC configuration is not provided to the aperiodic CSI-RS resource set, the UE shall apply the first indicated joint/DL TCI state to the CSI-RS resource(s) in Group 1 and the second indicated joint/DL TCI state to the CSI-RS resource(s) in Group 2.
· ‘per CSI-RS resource set’ or ‘per CSI-RS resource’ is up to UE capability



For aperiodic CSI-RS of sDCI based MTRP, an RRC configuration can be provided in CSI-AssociatedReportConfigInfo of CSI-AperiodicTriggerState for each CSI-RS resource set or for each CSI-RS resource in each aperiodic CSI-RS resource set, to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the CSI-RS resource if the aperiodic CSI-RS resource set is configured to follow unified TCI state. Whether the configuration is conducted per CSI-RS resource set or per CSI-RS resource is up to UE capability.
One further issue is that if UE reports to support per CSI-RS resource set based configuration, UE needs to know which TCI state should be used for each CSI-RS resource for NCJT measurements. For NCJT CSI measurement, the resources of a CSI-RS resource set are divided into two groups, with each group corresponding to one TRP. Therefore, each resource group should adopt one joint/DL TCI state. However, since the configuration is per resource set, gNB would not be able to configure different joint/DL TCI state for the two resource groups within the resource set. In this case, the fixed rule in the FFS of the above Agreement is needed to determine the TCI state for the CSI-RS resources in each resource group within the resource set.
Proposal 10: When UE is configured with an aperiodic CSI-RS resource set which contains two resource groups for NCJT CSI measurement, and the CSI-RS resources in the resource set are configured to follow unified TCI state, if UE supports per resource set based RRC configuration, the following fixed rule should be adopted to determine the joint/DL TCI state for the CSI-RS resources within a CSI-RS resource set.
· The first indicated joint/DL TCI state is applied to the CSI-RS resource(s) in Group 1 and the second indicated joint/DL TCI state to the CSI-RS resource(s) in Group 2.
SRS
	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:
· [bookmark: _Hlk134717706]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



Based on the above agreement in RAN1#112 [2], when SRS resource set indicator = “00”, the first indicated joint/UL TCI state applies to PUSCH and when SRS resource set indicator = “01”, the second indicated joint/UL TCI state applies to PUSCH. However, according to Table 7.3.1.1.2-36 of 38.212, SRS resource set indicator = “00” is associated with the first SRS resource set and SRS resource set indicator = “01” is associated with the second SRS resource set. Further, based on the same agreement, when SRS resource set indicator = “10” or “11”, the UE applies the first indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the first SRS resource set, and the second indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the second SRS resource set. Above discussion shows that, regardless of the value of the SRS resource set indicator, the first indicated joint/UL TCI state applies to the PUSCH or PUSCH transmission occasions that are associated with the first SRS resource set and the second indicated joint/UL TCI state applies to the PUSCH or PUSCH transmission occasions that are associated with the second SRS resource set. 
Observation 1: Based on the agreement in RAN1#112 and Table 7.3.1.1.2-36 of 38.212, regardless of the value of the SRS resource set indicator, the first indicated joint/UL TCI state applies to the PUSCH or PUSCH transmission occasions that are associated with the first SRS resource set and the second indicated joint/UL TCI state applies to the PUSCH or PUSCH transmission occasions that are associated with the second SRS resource set.
Therefore, when followUnifiedTCI-StateSRS is configured for CB/NCB SRS, to avoid a mismatch between the SRS beam and the corresponding PUSCH or PUSCH transmission occasions beam, the first indicated joint/UL TCI state should be applied to the first SRS resource set and the second indicated joint/UL TCI state should be applied to the second SRS resource set. 
For SRS with usage ‘antennaSwitch’ and ‘beamManagement’, since there is no mapping between SRS resource set and the TRP/PUSCH, above principle cannot be used. For simplicity, the TCI state for such SRS usages can be configured by RRC. 
Proposal 11: The TCI state adopted for SRS can be derived as follows.
· [bookmark: _Hlk134718383]For SRS with usage ‘codebook’ and ‘nonCodebook’, when two SRS resource sets are configured, the first indicated joint/UL TCI state is applied for the first CB/NCB SRS resource set if followUnifiedTCI-StateSRS is configured for the first SRS resource set, and the second indicated joint/UL TCI state is applied for the second CB/NCB SRS resource set if followUnifiedTCI-StateSRS is configured for the second SRS resource set.
· For SRS with usage ‘antennaSwitch’ and ‘beamManagement’, if followUnifiedTCI-StateSRS is configured for the SRS resource set, introduce an RRC parameter in the SRS resource configuration to indicate whether the first or second joint/UL TCI state should be applied for the SRS resource.

Cell group-based TCI sharing
	Agreement
On unified TCI framework extension, support the following cases for CA operation:
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based MTRP
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in M-DCI based MTRP
· FFS: A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP and CC(s) operating in S-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· FFS: A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP and CC(s) operating in M-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· FFS: A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based MTRP and CC(s) operating in M-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· FFS: A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP, CC(s) operating in S-DCI based MTRP, and CC(s) operating in M-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case


CC group-based TCI state activation/update was discussed in the last meeting [1]. Non-mixed CC grouping was agreed as a baseline. For mixed CC grouping, there are four cases that need further study:
· Mixed grouping of sTRP CC and sDCI based mTRP CC;
· Mixed grouping of sTRP CC and mDCI based mTRP CC;
· Mixed grouping of sDCI based mTRP CC and mDCI based mTRP CC;
· Mixed grouping of sTRP CC, sDCI based mTRP CC and mDCI based mTRP CC;
The first two cases are mixed grouping of sTRP CC and mTRP CC. The benefit is to reduce the number of CC lists and the number of TCI configuration/activation/indication signaling which has been fully discussed in the previous meetings (See, eg, FL summaries [5], [6], or Section 2.3 of [7]). These two cases should be supported.
The last two cases are mixed grouping of sDCI based mTRP CC and mDCI based mTRP CC, which are more complicated. Considering the limited use case and insufficient RAN1 TU, we suggest not supporting these two cases.
Proposal 12: Regarding mixed CC grouping for common TCI state activation/update:
· Support mixed grouping of sTRP CCs and sDCI based mTRP CCs;
· Support mixed grouping of sTRP CCs and mDCI based mTRP CCs;
· Do not support mixed grouping of sDCI based mTRP CCs and mDCI based mTRP CCs;
· Do not support mixed grouping of sTRP CCs, sDCI based mTRP CCs and mDCI based mTRP CCs;
For mixed CC grouping of sTRP CC and mTRP CC (including sDCI based or mDCI based mTRP CC), the mechanism for common TCI state activation/update need to be further studied. For reference CC configuration, there are two options:
· Option 1: The reference CC is an mTRP CC;
· Option 2: The reference CC is a sTRP CC;
In Option 1, the reference CC is a mTRP CC, which is configured with TCI states for two TRPs. TCI state of the two TRPs can be activated/updated with one MAC-CE/DCI signaling.
In Option 2, the reference CC is a sTRP CC which is only configured with TCI state for one TRP. To support common TCI state activation/update with mTRP CC, two sTRP CCs should be configured as the reference CC in the CC list, which is complicated and inconsistent with the legacy design. In addition, the signaling overhead of the TCI state activation/update is twice of that of Option 1.
Therefore, for simplicity, we suggest that only mTRP CC can be configured as the reference CC in a CC list containing both sTRP CC and mTRP CC.
Proposal 13: In a CC list containing both sTRP CC and mTRP CC, only mTRP CC can be configured as the reference CC.
When two joint/DL/UL TCI states are indicated in the reference CC, UE needs to determine which joint/DL/UL TCI state(s) are applied to other CCs (i.e., non-reference CC) in the CC list. A simple way is to introduce an RRC parameter in the non-reference CC configuration, which informs the UE that the first, second or both joint/DL/UL TCI states are applied for the CC.
Proposal 14: When two joint/DL/UL TCI states are indicated in the reference CC, an RRC parameter configured in each non-reference CC is used to indicate that the first, the second or both joint/DL/UL TCI states are applied for the non-reference CC.
Other potential enhancements
Extension of unified TCI on BFD/BFR
In RAN1 110bis-e [4], it was agreed to study TRP-specific BFR enhancement based on 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



In Rel-17, per-TRP based BFR was supported for mTRP regime by introducing per-TRP beam failure detection resource (BFD-RS) sets ,  and new beam identification resource (NBI-RS) sets  and . In mDCI based mTRP case, if UE is not provided BFD-RS by RRC, UE determines  and to include the QCL RS of the CORESETs corresponding to coresetPoolIndex 0 and 1, respectively. However, in the sDCI case, such an implicit BFD-RS derivation rule was not specified as grouping of CORESETs is not supported in the sDCI case. In Rel-18, UE can be indicated with two joint/DL TCI states for two TRPs. In order to support an implicit BFD-RS derivation for both mDCI and sDCI based mTRP cases, the two indicated joint/DL TCI states can be used to determine implicit BFD-RS of the two TRPs when BFD-RS sets are not explicitly configured. In RAN1 #112 meeting, this issue was discussed and a proposal 6.1 in the FL summary [5] was proposed. We think the proposal is reasonable and support it.
Proposal 15: On unified TCI framework extension for S-DCI based MTRP, if the UE is provided the first candidate beam RS list () and the second candidate beam RS set () but not explicitly provided the first BFD-RS set () and the second BFD-RS set () for TRP-specific BFR and if both first and second indicated joint/DL TCI states are configured by RRC to be applied to CORESETs for PDCCH reception, the UE determines the BFD-RS for the first and second BFD-RS sets from the first and second indicated joint/DL TCI states, respectively.
· Note: This is Proposal 6.1 in FL summary [5] in RAN1 112. 

[bookmark: _Hlk122614740]QCL assumption for CJT transmission
	Agreement
On unified TCI framework extension, down-select at least one of the following alternatives for PDSCH-CJT applying both indicated joint TCI states (if the UE supports two indicated joint/DL states for PDSCH-CJT):
· Alt1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
· Alt2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state
· Alt3: PDSCH DMRS port(s) is QCLed with the DL RS of the first indicated joint TCI state with respect to QCL-TypeA and QCLed with the DL RS of the second indicated joint TCI state with respect to QCL-TypeB



Up to two TCI states can be applied for CJT transmission. For the QCL type of the two TCI states, three alternatives were listed for down selection in RAN1 #111 meeting [3]. For better implementation flexibility, we prefer to support all the three alternatives.
Proposal 16: For QCL assumption of the two TCI states of CJT transmission, support Alt 1, Alt 2 and Alt 3.
Default power control parameters
In Rel-17, a power control parameter setting including up to three sets of {P0, alpha, close loop index} can be associated to a TCI state to provide power control parameters for PUCCH, PUSCH and SRS adopting the TCI state, respectively. However, it is possible that the associated power control parameter setting is not configured for a TCI state. In this case, the default power control parameter setting configured in BWP-UplinkDedicated can be used for PUCCH/PUSCH/SRS adopting the TCI state. A similar solution can be adopted in the mTRP case. Two default power control parameter settings can be configured in BWP-UplinkDedicated. When the first/second/both indicated joint/UL TCI states are not associated with a power control parameter setting, the first/second/both default power control parameter settings can be adopted for PUCCH, PUSCH and SRS, respectively.
Proposal 17: Support configuring two default power control parameter settings in BWP-UplinkDedicated. If the first/second/both indicated joint/UL TCI states are not associated with a power control parameter setting, UE applies the first/second/both default power control parameter settings, respectively.
Enhancement for STxMP
Power control for STxMP
	Proposal 4.1: On unified TCI framework extension for S-DCI based MTRP, down-select one from the followings for PUSCH/PUCCH STxMP:
· Alt1: The UE determines two UL Tx power values for the PUSCH/PUCCH STxMP based on one single UE-configured maximum output power value (PCMAX,f,c) defined in current spec [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3]
· Alt2: The UE determines two UL Tx power values for PUSCH/PUCCH STxMP based on two UE-configured maximum output power values (if per-panel/TCI UE-configured maximum output power value is introduced by RAN4)
· Alt3: The UE determines two UL Tx power values for PUSCH/PUCCH STxMP based on two UE-configured maximum output power values (if per-panel/TCI UE-configured maximum output power value is introduced by RAN4), and the sum of two UL Tx power values for PUSCH/PUCCH STxMP should not exceed the UE-configured maximum output power value (PCMAX,f,c) defined in current spec [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3]


In the last meeting, power control for STxMP (see Proposal 4.1 [6]) was discussed. Among the three alternatives, we think Alt 3 is the most reasonable design for STxMP.
Firstly, in a typical structure where each UE panel is equipped with a PA unit, an independent power restriction should be applied for each panel due to the capability of each PA. Hence, comparing to the legacy power control mechanism where only a per-UE maximum output power (i.e., PCMAX,f,c) is considered, two per-panel maximum output power for the two panels (i.e., PCMAX,f,c,i where i = 0 or 1) should also be introduced. Transmission power of each panel can be derived according to the corresponding per-panel maximum output power.
Furthermore, it is likely that the sum of the derived power of the two panels is larger than the per-UE maximum output power. This may cause an excessive UE power consumption and even may violate the RAN4 power requirement. Therefore, in such cases, power reduction should be conducted on the two panels to ensure the sum of the output power of the two panels does not exceed the per-UE maximum output power. The detail of the power reduction can be discussed independently. For example, the power of both panels can be reduced with a common reduction factor.
Proposal 18: In power control for STxMP, two per-panel maximum output power (PCMAX,f,c,i, i=0 or 1) should be introduced in addition to the legacy per-UE maximum output power (PCMAX,f,c).
Proposal 19: In power control for STxMP, UE derives the transmission power of each panel based on the corresponding per-panel maximum output power. If the sum of the derived power of the two panels is larger than the per-UE maximum output power, power reduction should be conducted.
RRC parameters
RRC parameter corresponding to unified TCI framework for mTRP are provided in Appendix A.
Summary and conclusion
In this contribution, we have the following proposals and observations:
[bookmark: _GoBack]Proposal 1: The increase of TCI field size is supported by UE capability.
Proposal 2: The presence of the [TCI selection field] can be configured individually for DCI format 1_1 and DCI format 1_2 in the same DL BWP
Proposal 3: Support using Rel-18 unified TCI activation MAC-CE to also imply falling back to the sTRP based transmission mode.
· If all activated joint/DL/UL TCI states are the first joint/DL/UL TCI states or the second joint/DL/UL TCI states (that is, all activated TCI states are associated with the same TRP), it implies falling back to the sTRP based transmission mode.
Proposal 4: Reuse the legacy rule to apply the two indicated joint/DL TCI states to PDSCH transmission with TDM/FDM/SDM/SFN schemes.
Proposal 5: When two joint/DL TCI states are indicated in FR2, if the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is less than  timeDurationForQCL and UE does not support two default beams for S-DCI based MTRP in FR2, the first indicated joint/DL TCI state is applied for the reception of the scheduled/activated PDSCH.
Proposal 6: For the case where the scheduling DCI format 1_1/1_2 is not configured with [TCI selection field], support Alt 1 (i.e., RRC to configure which indicated joint/DL TCI state(s) are applied) or Alt 3 (i.e., both indicated joint/DL TCI states are applied).
Proposal 7: When a PDSCH is scheduled by DCI formant 1_0, the first indicated joint/DL TCI state is applied for the reception of the scheduled PDSCH.
Proposal 8: suggest RAN1 to capture following conclusion:
· From the following texts in 38.214, RAN1 concludes that the CB/NCB SRS used for PUSCH transmission has the same spatial Tx filter as the corresponding PUSCH.
Proposal 9: For PUCCH of mDCI based mTRP, in addition to Option 2 which is already supported, support Option 4 to determine the indicated TCI state of the PUCCH in mTRP BFR case.
Proposal 10: When UE is configured with an aperiodic CSI-RS resource set which contains two resource groups for NCJT CSI measurement, and the CSI-RS resources in the resource set are configured to follow unified TCI state, if UE supports per resource set based RRC configuration, the following fixed rule should be adopted to determine the joint/DL TCI state for the CSI-RS resources within a CSI-RS resource set.
· The first indicated joint/DL TCI state is applied to the CSI-RS resource(s) in Group 1 and the second indicated joint/DL TCI state to the CSI-RS resource(s) in Group 2.
Proposal 11: The TCI state adopted for SRS can be derived as follows.
· For SRS with usage ‘codebook’ and ‘nonCodebook’, when two SRS resource sets are configured, the first indicated joint/UL TCI state is applied for the first CB/NCB SRS resource set if followUnifiedTCI-StateSRS is configured for the first SRS resource set, and the second indicated joint/UL TCI state is applied for the second CB/NCB SRS resource set if followUnifiedTCI-StateSRS is configured for the second SRS resource set.
· For SRS with usage ‘antennaSwitch’ and ‘beamManagement’, if followUnifiedTCI-StateSRS is configured for the SRS resource set, introduce an RRC parameter in the SRS resource configuration to indicate whether the first or second joint/UL TCI state should be applied for the SRS resource.
Proposal 12: Regarding mixed CC grouping for common TCI state activation/update:
· Support mixed grouping of sTRP CCs and sDCI based mTRP CCs;
· Support mixed grouping of sTRP CCs and mDCI based mTRP CCs;
· Do not support mixed grouping of sDCI based mTRP CCs and mDCI based mTRP CCs;
· Do not support mixed grouping of sTRP CCs, sDCI based mTRP CCs and mDCI based mTRP CCs;
Proposal 13: In a CC list containing both sTRP CC and mTRP CC, only mTRP CC can be configured as the reference CC.
Proposal 14: When two joint/DL/UL TCI states are indicated in the reference CC, an RRC parameter configured in each non-reference CC is used to indicate that the first, the second or both joint/DL/UL TCI states are applied for the non-reference CC.
Proposal 15: On unified TCI framework extension for S-DCI based MTRP, if the UE is provided the first candidate beam RS list () and the second candidate beam RS set () but not explicitly provided the first BFD-RS set () and the second BFD-RS set () for TRP-specific BFR and if both first and second indicated joint/DL TCI states are configured by RRC to be applied to CORESETs for PDCCH reception, the UE determines the BFD-RS for the first and second BFD-RS sets from the first and second indicated joint/DL TCI states, respectively.
· Note: This is Proposal 6.1 in FL summary [5] in RAN1 112. 
Proposal 16: For QCL assumption of the two TCI states of CJT transmission, support Alt 1, Alt 2 and Alt 3.
Proposal 17: Support configuring two default power control parameter settings in BWP-UplinkDedicated. If the first/second/both indicated joint/UL TCI states are not associated with a power control parameter setting, UE applies the first/second/both default power control parameter settings, respectively.
Proposal 18: In power control for STxMP, two per-panel maximum output power (PCMAX,f,c,i, i=0 or 1) should be introduced in addition to the legacy per-UE maximum output power (PCMAX,f,c).
Proposal 19: In power control for STxMP, UE derives the transmission power of each panel based on the corresponding per-panel maximum output power. If the sum of the derived power of the two panels is larger than the per-UE maximum output power, power reduction should be conducted.
Observation 1: Based on the agreement in RAN1#112 and Table 7.3.1.1.2-36 of 38.212, regardless of the value of the SRS resource set indicator, the first indicated joint/UL TCI state applies to the PUSCH or PUSCH transmission occasions that are associated with the first SRS resource set and the second indicated joint/UL TCI state applies to the PUSCH or PUSCH transmission occasions that are associated with the second SRS resource set.
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APPENDIX A
	Parameter name
	New or existing
	Description
	Value range
	Per (UE, cell, BWP,…)
	Comment

	appliedUnifiedTCI-stateForPDCCH
	New
	Indicate whether the first, second or both of the two indicated joint/DL TCI states are applied to the PDCCH corresponding to the CORESET
	first, second, both
	CORESET
	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)

	TCISelectionPresentInDCI
	New
	Indicate whether the [TCI selection] field is present in DCI
	enabled
	DL BWP
	Agreement
On unified TCI framework extension for S-DCI based MTRP, the presence of the [TCI selection field] can be RRC-configured per DL BWP
· FFS: Whether the presence of the [TCI selection field] can be configured   individually for DCI format 1_1 and DCI format 1_2 in the same DL BWP


	appliedUnifiedTCI-stateForPUCCH
	New
	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, the parameter informs the UE shall apply the first or the second indicated joint/UL TCI state to the PUCCH resource/group, 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. 
If the UE is not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, the parmeter informs the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to the PUCCH resource/group.

	first, second, both
	PUCCH, PUCCH group
	Agreement
On unified TCI framework extension for S-DCI based MTRP, use RRC configuration to inform that the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to a PUCCH resource/group
· Note: Detail of the RRC configuration is left to RAN2 design
Agreement
On unified TCI framework extension for M-DCI based MTRP, support at least Opt2 for PUCCH transmission, and Opt1 is not supported
· Note: Opt3 and Opt4 are not precluded

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

	appliedUnifiedTCI-stateForType1-ConfiguredGrant
	New
	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, the parameter informs the UE shall apply the first or the second indicated joint/UL TCI state to the type1 CG PUSCH, 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. 
If the UE is not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, the parmeter informs the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to the type1 CG PUSCH.
	first, second, both
	rrc-ConfiguredUplinkGrant
	[bookmark: _Hlk134197920]Agreement 
On unified TCI framework extension for S-DCI based MTRP, an RRC configuration is provided to a Type1 CG configuration to inform that the UE shall apply the first, the second, or both indicated joint/UL TCI states to the corresponding CG-PUSCH transmission
· If the first or the second indicated joint/UL TCI state is applied, the UE shall apply the first or the second indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)
· If both indicated joint/UL TCI states are applied:
· 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 
· FFS: SDM and SFN based PUSCH Tx schemes

Agreement 
On unified TCI framework extension for M-DCI based MTRP, an RRC configuration is provided to a Type1 CG configuration to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding CG-PUSCH transmission, where the first and the second indicated joint/DL TCI states correspond to the indicated joint/UL TCI states specific to coresetPool-Index value 0 and value 1, respectively.



	appliedUnifiedTCI-statePerCSI-RSResourceSet
	New
	Informs UE whether the first or second indicated joint/DL TCI state is applied to the corresponding CSI-RS resource set
	first, second
	CSI-AssociatedReportConfigInfo
	Agreement
On unified TCI framework extension for S-DCI based MTRP, an RRC configuration can be provided in CSI-AssociatedReportConfigInfo of CSI-AperiodicTrigger State for each CSI-RS resource set or for each CSI-RS resource in each aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the CSI-RS resource if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· Above applies at least if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold (if the threshold is needed)
· FFS: If the UE is configured for CSI-RS resource set, for an aperiodic CSI-RS resource set configured with two Resource Groups for NCJT CSI and configured to follow unified TCI state, if above RRC configuration is not provided to the aperiodic CSI-RS resource set, the UE shall apply the first indicated joint/DL TCI state to the CSI-RS resource(s) in Group 1 and the second indicated joint/DL TCI state to the CSI-RS resource(s) in Group 2.
· ‘per CSI-RS resource set’ or ‘per CSI-RS resource’ is up to UE capability

Note: This field and the appliedUnifiedTCI-statePerCSI-RSResource should not be provided simultaneously.

	appliedUnifiedTCI-statePerCSI-RSResource
	New
	Informs UE whether the first or second indicated joint/DL TCI state is applied to the corresponding CSI-RS resource
	first, second
	CSI-AssociatedReportConfigInfo
	Agreement
On unified TCI framework extension for S-DCI based MTRP, an RRC configuration can be provided in CSI-AssociatedReportConfigInfo of CSI-AperiodicTrigger State for each CSI-RS resource set or for each CSI-RS resource in each aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the CSI-RS resource if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· Above applies at least if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold (if the threshold is needed)
· FFS: If the UE is configured for CSI-RS resource set, for an aperiodic CSI-RS resource set configured with two Resource Groups for NCJT CSI and configured to follow unified TCI state, if above RRC configuration is not provided to the aperiodic CSI-RS resource set, the UE shall apply the first indicated joint/DL TCI state to the CSI-RS resource(s) in Group 1 and the second indicated joint/DL TCI state to the CSI-RS resource(s) in Group 2.
· ‘per CSI-RS resource set’ or ‘per CSI-RS resource’ is up to UE capability

Note: This field and the appliedUnifiedTCI-statePerCSI-RSResourceSet should not be provided simultaneously.

	pdsch-CJT
	New
	Informs UE if two TCI states are used for CJT-PDSCH transmission 
	enabled
	PDSCH-Config
	Agreement

On unified TCI framework extension for S-DCI based MTRP, PDSCH-CJT Tx scheme is RRC-configured, and dynamic switching between PDSCH-CJT and other S-DCI based PDSCH Tx schemes is not supported
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