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1	Introduction
RAN2#122 made the following agreements on Rel-18 unified TCI states for mTRP cases:
	mDCI
RAN2 confirm the following working assumption as an agreement:
Revise the legacy unified TCI state activation/deactivation MAC CE by adding a “CORESET Pool ID” field to support mDCI based mTRP operation.


sDCI
For sDCI based mTRP operation using unified TCI state framework, introduce the new MAC CE, with the following high level design principles:
·  If the signaling type of the unified TCI state configuration is configured by RRC (i.e. either joint DL/UL TCI state or separate DL/UL TCI state), it applies to both TRP (i.e., as configured by RRC for both TRPs).
The following information can be indicated by the MAC CE (for joint DL/UL TCI mode):
· if the unified TCI state is for one of the TRPs (i.e., 1st or 2nd) or for both TRPs,
· if  the indicated TCI codepoint consists of one TCI state, whether the indicated TCI state(s) is for the first or second TRP(s)
FFS for the separate DL/UL TCI mode. 



RAN2#123 made the following additional decisions (and also briefly discussed, without an agreement, on making a working assumption on whether there would be separate MAC CEs for joint and separate TCI state activations with Rel-18 mTRP):
	The following information can be indicated by the MAC CE (for separate DL/UL TCI mode):
· if the unified TCI state is for one of the TRPs (i.e., 1st or 2nd) or for both TRPs,
· if the indicated TCI codepoint consists of one TCI state, whether the indicated TCI state(s) is for the first or second TRP(s)
· if the unified TCI codepoint is for all, or sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}



In this contribution we continue to discuss the MAC CE design for unified TCI state activation for Rel-18 mTRP.
2	MAC CE design for mDCI mTRP TCI state activation
For the mDCI case, RAN2 agreed to revise the existing MAC CE for unified TCI state activation, i.e. revise the MAC CE defined in 6.1.3.47 as shown in Annex A. The current MAC CE format contains several R-bits (in the 2nd and 3rd octets), but it should be noted that there can be up to 16 TCI states indicated, so in principle there would need to be up to 16 bits to indicate the CORESET pool ID of each TCI state. However, there are two design possibilities:
1) One MAC CE is always only for one CORESET pool index (i.e. all activated TCI states are for the same pool index)
2) One MAC CE can activate TCI states for both CORESET pool indexes
For the first alternative, network has to send two MAC CEs to enable TCI state indication in DCI, and one DCI can only indicate TCI state for one CORESET pool index. For the second alternative, a single MAC CE can activate TCI states for different CORESET pool indexes, but TCI state indication still only applies for one of them, so indicating TCI states for different CORESET pool indexes still requires two DCI indications, just like in alternative 1.
Observation 1: The mDCI MAC CE might require that network sends two MAC CEs for TCI state activation.
In our understanding, the RAN1 agreements state that anyway there will be two DCI indications, and each DCI codepoint can only include TCI states corresponding to one CORESET pool index. Therefore, we assume that alternative 1 is the right way to go, which also means the MAC CE just requires one bit to indicate the CORESET pool index (similar to Rel-16 mDCI mTRP). 
Observation 2: CORESET pool ID can be added by replacing R-bit in the unified TCI state activation MAC CE by a bit indicating the CORESET pool ID.
Hence, the MAC CE format could be defined e.g. as follows:
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Figure 1. Example MAC CE with CORESET pool index for Rel-18 mDCI mTRP
Here the bit “CPI” indicates the CORESET pool index (i.e. 0 or 1), and since the R-bits are set to zero in legacy, this also works with that. 
Proposal 1: Reuse MAC CE for unified TCI state activation as defined TS38.321 clause 6.1.3.47 for mDCI by replacing one R-bit with CORESET pool index (e.g. as shown above).
Table 1 below also shows a comparison of the minimum and maximum sizes of the MAC CEs for mDCI cases.
	mTRP mode
	TCI type
	Minimum size: 1 codepoint, 1 TCI
	Maximum size: 8 codepoints, max TCI state pairs

	mDCI
	joint 
	3 + 1 = 4 octets
	3 + 8 = 11 octets

	
	separate 
	3 + 1 = 4 octets
	3 + 2*8 = 19 octets


Observation 3: The MAC CE sizes for the Rel-18 mTRP unified TCI state activation are in the range of 4-19 octets.
3	MAC CE design for sDCI mTRP TCI state activation
For the sDCI mTRP, the agreed high-level principles state that we cannot “mix” separate and joint TCI states for mTRP, i.e. both TRPs in a serving cell always use the same TCI state configuration. The MAC CE can then indicate whether the joint TCI state indication is for one TRP or for both TRPs, and for which TRP(s) the TCI state applies. Since the existing sDCI MAC CE is also per serving cell, this means that the MAC CE design can reuse the same principle.
Observation 4: in Rel-16, the sDCI MAC CE is per serving cell and the same principle can be reused for Rel-18 TCI state activation with unified TCI states.
Activating TCI states for unified TCI states has two options: Joint (UL+DL) or separate (UL & DL) TCI states. Using those for mTRP means that each TRP can have 1-2 TCI states. The existing MAC CE for PDSCH TCI state switch from Rel-16 (see clause 6.1.3.24) already includes the 1-2 DL TCI states, but seems only possible to be extended for joint TCI states since separate TCI states would require similar construction as shown for mDCI mTRP MAC CE in R2-2308920. The RAN2#122 agreements were only for joint TCIs (i.e. UL and DL TCI state is bundled, i.e. there is only one TCI state pair in the MAC CE), so network will just have to indicate for each TCI state (pair) for which TRP(s) it belongs. To update the Rel-16 design, each TCI state either applies for 1st TRP, and/or 2nd TRP.  Thus, each activated TCI state includes one bit indicating the TRP ID (i.e. +0 or 1), , which essentially means 2 extra bits per TCI state (pair) in the MAC CE. Since there are maximum 8 TCI states, this means 2*8 = 16 bits or 2 additional octets.
Observation 5: The Rel-16 MAC CE for sDCI could be extended for joint TCI states but not for separate TCI states. 
The below shows an example where this is done in a static manner, i.e. the additional octets are always present (which mean the MAC CE would require a new LCID and therefore be a new MAC CE). The bits Tx,0 and Tx,1 indicate whether the (joint) TCI state for codepoint x applies for 1st TRP (Tx,1=1) and/or 2nd TRP (Tx,2=1). As with legacy, the C0 bits indicate whether the codepoint consists of one or two TCI states. Since there are few R-bits in the MAC CE, we also think this kind of design would be safest as a new MAC CE using eLCID to avoid any confusion with sTRP cases.
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Figure 2. Example MAC CE with joint TCI states for Rel-18 sDCI mTRP
Proposal 2: Define new MAC CE (with eLCID) for joint TCI state activation with sDCI.
However, for the separate TCI states agreements were still left as FFS, but we note the following: 
1) Since each codepoint may apply to one or both of the TRPs, 2 bits are needed per codepoint for that, requiring  2*8 = 16 bits in total need to be reserved for the MAC CE
2) Using separate TCI states means 1-2 TCI states / TRP, i.e. 1-4 TCI states in total per codepoint. This results in total of 2 (possible TCI states) * 2 (direction = UL/DL) * 2 (TRPs) = 8 possible combinations for a codepoint TCI state mapping.
Observation 6: Using separate TCIs with sDCI mTRP seems to require several modifications to the existing structure of the sDCI MAC CE.
This obviously makes the resulting MAC CE look different from the existing sDCI MAC CE, and more like the mDCI mTRP MAC CE (as discussed in R2-2308920). We show one example below illustrating the MAC CE, using the following:
· The Px,y bits (with x=0...7 and y=1..2) are used to indicate the amount of TCI states (in similar way as for Rel-17 unified TCI states)
· Px,1 bit indicates whether the codepoint x contains two TCI states, i.e. indicates the presence of the TCI state IDx,12
· Px,2 bit indicates whether the codepoint x contains two TCI states, i.e. indicates the presence of the TCI state IDx,22
· The Tx,y bits (with x=0...7 and y=1..2) indicate the codepoint applicability to TRP0 and TRP1
· Tx,1 bit indicates whether the TCI states IDx,11 and IDx,12 (if present) of the codepoint x apply for TRP0
· Tx,2 bit indicates whether the TCI state IDx,21 and IDx,22 (if present) of the codepoint x apply for TRP1
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Figure 3. Example MAC CE with separate TCI states for Rel-18 sDCI mTRP
We note that the joint TCI example shown above is slightly different, even though its functionality could be also obtained as a special case from the separate TCI MAC CE by setting Px,2 = 0. However, the minimum size of the MAC CE would still be larger, so it may be worth considering having a specialized MAC CE just for the joint TCI state activation with sDCI. Table 1 below also shows a comparison of the minimum and maximum sizes of the MAC CEs for sDCI  cases.
	mTRP mode
	TCI type
	Minimum size: 1 codepoint, 1 TCI
	Maximum size: 8 codepoints, max TCI state pairs

	sDCI
	joint 
	3 + 1 = 4 octets
	3 + 2*8 = 19 octets

	
	separate 
	5 + 1 = 6 octets
	5 + 4*8 = 37 octets



Observation 7: The MAC CE sizes for the Rel-18 sDCI mTRP unified TCI state activation are in the range of 4-37 octets.
Based on these we propose to have separate (new) MAC CEs for the sDCI cases using eLCID, i.e. to have a different MAC CE for the separate TCI state activation compared to the joint TCI state activation.
Proposal 3: Define another new MAC CE (with eLCID) for separate TCI state activation with sDCI.
4	Conclusion
This document has made the following observations:
Observation 1: The mDCI MAC CE might require that network sends two MAC CEs for TCI state activation.
Observation 2: CORESET pool ID can be added by replacing R-bit in the unified TCI state activation MAC CE by a bit indicating the CORESET pool ID.
Observation 3: The MAC CE sizes for the Rel-18 mTRP unified TCI state activation are in the range of 4-19 octets.
Observation 4: in Rel-16, the sDCI MAC CE is per serving cell and the same principle can be reused for Rel-18 TCI state activation with unified TCI states.
Observation 5: The Rel-16 MAC CE for sDCI could be extended for joint TCI states but not for separate TCI states. 
Observation 6: Using separate TCIs with sDCI mTRP seems to require several modifications to the existing structure of the sDCI MAC CE.
Observation 7: The MAC CE sizes for the Rel-18 sDCI mTRP unified TCI state activation are in the range of 4-37 octets.
And proposed the following:
Proposal 1: Reuse MAC CE for unified TCI state activation as defined TS38.321 clause 6.1.3.47 for mDCI by replacing one R-bit with CORESET pool index (e.g. as shown below).
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Proposal 2: Define new MAC CE (with eLCID) for joint TCI state activation with sDCI (e.g. as shown below).
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Proposal 3: Define another new MAC CE (with eLCID) for separate TCI state activation with sDCI (e.g. as shown below).
[image: ]


Annex A: MAC CE formats for Rel-16 sDCI mTRP and unified TCI states in Rel-17
MAC CE for sDCI mTRP in Rel-16
[bookmark: _Toc534933497][bookmark: _Toc37296301][bookmark: _Toc46490432][bookmark: _Toc52752127][bookmark: _Toc52796589][bookmark: _Toc139032408]6.1.3.24	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
The Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is identified by a MAC PDU subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits. If the indicated Serving Cell is configured as part of a simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2 as specified in TS 38.331 [5], this MAC CE applies to all the Serving Cells configured in the set simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2, respectively;
-	BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Ci: This field indicates whether the octet containing TCI state IDi,2 is present. If this field is set to 1, the octet containing TCI state IDi,2 is present. If this field is set to 0, the octet containing TCI state IDi,2 is not present;
-	TCI state IDi,j: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5], where i is the index of the codepoint of the DCI Transmission configuration indication field as specified in TS 38.212 [9] and TCI state IDi,j denotes the jth TCI state indicated for the ith codepoint in the DCI Transmission Configuration Indication field. The TCI codepoint to which the TCI States are mapped is determined by its ordinal position among all the TCI codepoints with sets of TCI state IDi,j fields, i.e. the first TCI codepoint with TCI state ID0,1 and TCI state ID0,2 shall be mapped to the codepoint value 0, the second TCI codepoint with TCI state ID1,1 and TCI state ID1,2 shall be mapped to the codepoint value 1 and so on. The TCI state IDi,2 is optional based on the indication of the Ci field. The maximum number of activated TCI codepoint is 8 and the maximum number of TCI states mapped to a TCI codepoint is 2.
-	R: Reserved bit, set to 0.


Figure 6.1.3.24-1: Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE

MAC CE for unified TCI states in Rel-17

6.1.3.47	Unified TCI States Activation/Deactivation MAC CE
The Unified TCI States Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits. If the indicated Serving Cell is configured as part of a simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4 as specified in TS 38.331 [5], this MAC CE applies to all theServing Cells in the set simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4, respectively;
-	DL BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	UL BWP ID: This field indicates a UL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. If value of unifiedTCI-StateType in the Serving Cell indicated by Serving Cell ID is joint, this field is considered as the reserved bits. The length of the BWP ID field is 2 bits;
-	Pi: This field indicates whether each TCI codepoint has multiple TCI states or single TCI state. If Pi field is set to 1, it indicates that ith TCI codepoint includes the DL TCI state and the UL TCI state. If Pi field is set to 0, it indicates that ith TCI codepoint includes only the DL/joint TCI state or the UL TCI state. The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields;
-	D/U: This field indicate whether the TCI state ID in the same octet is for joint/downlink or uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink. If this field is set to 0, the TCI state ID in the same octet is for uplink;
-	TCI state ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5]. If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId as specified in TS 38.331 [5] is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remainder 6 bits indicate the TCI-UL-State-Id as specified in TS 38.331 [5]. The maximum number of activated TCI states is 16;
-	R: Reserved bit, set to 0.


Figure 6.1.3.47-1: Unified TCI state activation/deactivation MAC CE




Annex B: RAN1#113 agreements for unified TCI state framework 

R1-2304389	Moderator summary on extension of unified TCI framework (Round 0)	Moderator (MediaTek Inc.)
From Monday session
Agreement
On unified TCI framework extension for S-DCI based MTRP, for PDSCH reception scheduled/activated by DCI format 1_1/1_2 configured w/o the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the scheduled/activated PDSCH reception
· If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, above applies regardless of the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception.
· If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above applies 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.
Agreement
On unified TCI framework extension for S-DCI based MTRP:
· If a CORESET other than a CORESET with index 0 is associated only with USS sets and/or Type3-PDCCH CSS sets, the CORESET is configured by RRC to apply the first one, the second one, or both of the indicated joint/DL TCI states to PDCCH reception on the CORESET
· If a CORESET other than a CORESET with index 0 is associated at least with CSS sets other than Type3-PDCCH CSS sets, the CORESET is configured by RRC to apply the first one, the second one, both, or none of the indicated joint/DL TCI states to PDCCH reception on the CORESET
· For a CORESET with index 0:
· If the CORESET is associated with SS#0 for Type 0/0A/2 CSS sets, the CORESET is configured by RRC to apply the first one, the second one, or none of the indicated joint/DL TCI state to PDCCH reception on the CORESET
· Otherwise, the CORESET is configured by RRC to apply the first one, the second one, both, or none of the indicated joint/DL TCI states to PDCCH reception on the CORESET
Note: RAN1 already agrees to use RRC configuration to inform that the UE shall apply the first one, the second one, both, or none of the indicated joint/DL TCI states to a CORESET in S-DCI based MTRP. 
Note: There is no consensus in RAN1 on whether to reuse the Rel-17 RRC parameter followUnifiedTCIstate as a part of above RRC configuration, and whether to reuse followUnifiedTCIstate is up to RAN2 design.

Agreement
On unified TCI framework extension for S-DCI based MTRP, when a 2-bit [TCI selection field] is configured by RRC to be present in a DCI format 1_1/1_2 in a DL BWP:
· 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 PDSCH reception scheduled/activated by the DCI format 1_1/1_2 based on the Rel-16 rules for mapping legacy TCI states to PDSCH transmission occasions, CDM groups, or non-overlapping frequency domain resource allocations by replacing the first and the second indicated legacy TCI states with the first and the second indicated joint/DL TCI states, respectively.
· The codepoint "11" of the [TCI selection field] is reserved.

R1-2304390	Moderator summary on extension of unified TCI framework (Round 1)	Moderator (MediaTek Inc.)
From Tuesday session
Agreement
On unified TCI framework extension for S-DCI based MTRP, when two indicated joint/UL TCI states are applied to a PUSCH transmission 
· For SDM and SFN based PUSCH Tx schemes, the UE shall apply the first indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the first SRS resource set, and the second indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the second SRS resource set, respectively.
· Note: The association between PUSCH antenna port(s) and an SRS resource set is discussed and defined in STxMP AI.
Agreement
On unified TCI framework extension for S-DCI based MTRP, when two indicated joint/UL TCI states are applied to a PUCCH resource/resource group:
· For TDM based PUCCH Tx scheme, the UE shall apply two indicated joint/UL TCI states to repetitions of the PUCCH transmission corresponding to the PUCCH resource/resource group based on the Rel-17 rules for mapping spatial settings to the repetitions by replacing the first and second spatial settings with the first and second indicated joint/UL TCI states, respectively.
· For SFN based PUCCH Tx scheme, the UE shall apply two indicated joint/UL TCI states to the PUCCH transmission corresponding to the PUCCH resource/resource group.
Agreement
On unified TCI framework extension for S-DCI based MTRP, the following two alternatives are supported 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
Introduce a UE capability on which alternative(s) is supported, and either one of above alternatives can be configured by RRC according to the UE capability.
Note: In Rel-18, RAN1 has no consensus to support Alt3
· 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.

Agreement
On unified TCI framework extension for S-DCI based MTRP, after NW response to TRP-specific BFR request to a BFD-RS set:
· If the BFD-RS set is the first BFD-RS set (), QCL assumption/spatial Tx filter/PL-RS corresponding to the first indicated joint/DL/UL TCI state for channel(s)/signal(s) applying the first indicated joint/DL/UL TCI state are updated according to the new beam (qnew) corresponding to the BFD-RS set.
· If the BFD-RS set is the second BFD-RS set (), QCL assumption/spatial Tx filter/PL-RS corresponding to the second indicated joint/DL/UL TCI state for channel(s)/signal(s) applying the second indicated joint/DL/UL TCI state are updated according to the new beam (qnew) corresponding to the BFD-RS set.

R1-2304391	Moderator summary on extension of unified TCI framework (Round 2)	Moderator (MediaTek Inc.)
From Wednesday session
Agreement
On unified TCI framework extension for S-DCI based MTRP, support the following:
· Using RRC configuration to indicate whether the first, second, or both of the indicated joint/DL TCI states is/are applied to PDSCH reception scheduled/activated by DCI format 1_0
· If not configured, the first indicated joint/DL TCI state is applied
· Only when the UE is configured with PDSCH-CJT and the UE supports two joint TCI states for PDSCH-CJT or the UE is configured with PDSCH-SFN, the RRC configuration can indicate both indicated joint/DL TCI states are applied.
· For PDSCH-CJT and PDSCH-SFN, if the RRC configuration indicates both indicated joint/DL TCI states are applied, the UE shall apply both indicated joint/DL TCI states to PDSCH reception scheduled/activated by DCI format 1_0 on a search space other than Type0/0A/2 CSS on CORESET#0 (FFS: Other search space and/or CORESETs)
If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, above applies regardless of the offset between the reception of the scheduling DCI format 1_0 and the scheduled/activated PDSCH reception.
If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above applies when the offset between the reception of the scheduling DCI format 1_0 and the scheduled/activated PDSCH reception is equal to or larger than a threshold.

Agreement
On unified TCI framework extension for both S-DCI and M-DCI based MTRP operations, if a P/SP/AP SRS resource set for CB/NCB/AS or an AP SRS resource set for BM is configured to follow unified TCI state, an RRC configuration can be provided to the SRS resource set to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the SRS resource set
· For M-DCI based MTRP operation, the first and the second indicated joint/UL TCI states correspond to the indicated joint/UL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.
· When two SRS resource sets for CB/NCB are configured, the UE does not expect the following
· to be configured with the first indicated UL/joint TCI state which is to be applied to the second SRS resource set
· to be configured with the second indicated UL/joint TCI state which is to be applied to the first SRS resource set
· For M-DCI based MTRP operation, if the RRC configuration is not provided to the SRS resource set and the SRS resource set is an AP SRS resource set triggered by PDCCH on a CORESET associated with a coresetPoolIndex value, the UE shall apply the indicated joint/UL TCI state specific to the coresetPoolIndex value to the SRS resource set
How to capture the above is up to the editor.


Agreement (further revised on Thursday)
An RRC configuration can be provided to an aperiodic CSI-RS resource set or a CSI-RS resource in an aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS resource set or to the CSI-RS resource in the aperiodic CSI-RS resource set, if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· 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.
· (Working Assumption) 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)


R1-2306155	Moderator summary on extension of unified TCI framework (Final)	Moderator (MediaTek Inc.)
From Thursday session
Agreement
On unified TCI framework extension for M-DCI based MTRP, an RRC configuration can be provided to an aperiodic CSI-RS resource set or a CSI-RS resource in an aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS resource set or to the CSI-RS resource in the aperiodic CSI-RS resource set, if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· The first and the second indicated joint/DL TCI states correspond to the indicated joint/UDL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.
· 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).
· Support of ‘per CSI-RS resource set’ or ‘per CSI-RS resource’ RRC configuration is up to UE capability.
Agreement
On unified TCI framework extension for S-DCI based MTRP, if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2:
· When the offset between the reception of the scheduling/activation DCI format 1_0/1_1/1_2 and the scheduled/activated PDSCH reception is less than a threshold in FR2, the UE shall apply the first indicated joint/DL TCI state to the scheduled/activated PDSCH reception
Conclusion
There is no RAN1 consensus to support the following:
	On unified TCI framework extension, the following cases for CA operation are supported:
· A set of BWP/CCs configured for common TCI state ID activation/update can include BWP/CC(s) operating in STRP and BWP/CC(s) operating in S-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· For the BWP/CCs in above set of BWP/CCs, TCI state ID activation/update MAC-CE can only be sent to a S-DCI based MTRP BWP/CC
· A set of BWP/CCs configured for common TCI state ID activation/update can include BWP/CC(s) operating in STRP and BWP/CC(s) operating in M-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· For the BWP/CCs in above set of BWP/CCs, TCI state ID activation/update MAC-CE can only be sent to a M-DCI based MTRP BWP/CC
· a CC in the set of CCs operating in S-DCI/M-DCI based MTRP can be configured as the reference CC.
· For each CC in the above set of CCs, an RRC parameter is configured to the CC to indicate that the first, the second or both joint/DL/UL TCI states are applied to the CC.
Note: “A CC operates in STRP” for above means a CC in which only one joint/UL/DL TCI state is applied
Note: “A CC operates in S/M-DCI based MTRP” for above means a BWP/CC operates in Rel-18 unified TCI framework extension for S/M-DCI based MTRP operation



Agreement
On unified TCI framework extension for S-DCI based PUSCH/PUCCH STxMP:
· The UE shall determine a first Tx power for PUSCH/PUCCH transmission occasion i based on the UL PC parameter settings for PUSCH/PUCCH, if any, and the PL-RS included in the first indicated joint/UL TCI state, and a second Tx power for the same PUSCH/PUCCH transmission occasion i based on the UL PC parameter settings for PUSCH/PUCCH, if any, and the PL-RS included in the second indicated joint/UL TCI state.


Final summary in R1-2306231.
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