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


In this contribution, we discuss unified TCI framework related enhancements.
2. Unified TCI framework extension for multi-TRP (M-TRP) 
2.1 Default beam for A-CSI-RS
In RAN1#114, the following agreement was made for the default beam for A-CSI-RS (i.e. QCL assumption for A-CSI-RS when the triggering offset < threshold). However, the case when there is any other DL signal in the same symbols as the A-CSI-RS is not decided yet.
	Agreement (RAN1#114 for sDCI mTRP)
On unified TCI framework extension for S-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· If there is no DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, the UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resource or AP CSI-RS resource set
· 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.
· Otherwise, the UE shall apply the first indicated joint/DL TCI state to the AP CSI-RS.
· FFS: The definition of other DL signals
· Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI

Agreement (RAN1#114 for mDCI mTRP)
On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· If there is no other DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2:
· Alt1: The UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resources or AP CSI-RS resource set
· Note: If the UE supports the capability of two default beam per coresetPoolIndex for M-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
· Otherwise, the UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the AP CSI-RS resource set.
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· FFS: The definition of other DL signals
· Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI



In RAN1#114, some companies mentioned that gNB can avoid the case when “there is other DL signal in the same symbol as A-CSI-RS”. However, the case when “there is other DL signal in the same symbol as A-CSI-RS” was supported in Rel.15-17, and if we don’t support it in Rel.18, it introduces new gNB restriction. We don’t understand why we need to introduce the new gNB restriction in Rel.18, and hence, we support to specify the UE behavior when “there is other DL signal in the same symbol as A-CSI-RS”.
Regarding to the solution, strictly speaking, we can discuss separately whether UE supports the buffering capability or not, or whether the other DL signal uses the same or different TCI state(s) from the indicated joint/DL TCI state(s). However, based on the discussion in RAN1#114, some companies prefer the simple solution. Hence, we suggest common solutions for all cases. In Rel.15-17, if “there is other DL signal in the same symbol as A-CSI-RS”, UE uses the same TCI state as the other DL signal, and if the other DL signal has two TCI states, UE uses the 1st TCI state. This solution works for Rel.18 as well. For S-DCI based MTRP, there is a case that the other DL signal has two TCI states (e.g. SFN-PDSCH), and in this case, UE can select the 1st TCI state of the other DL signal, same as Rel.17.
Proposal 2-1 (S-DCI based MTRP):
· On unified TCI framework extension for S-DCI based MTRP, if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the A-CSI-RS resources in the A-CSI-RS resource set is less than threshold, and if there is any other DL signal on the same symbols as the A-CSI-RS,
· UE applies QCL assumption of the other DL signal when receiving the A-CSI-RS. If the other DL signal has two active TCI states, UE selects the 1st TCI state of the other DL signal.
· Adopt the following TP for TS 38.214.
	5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
*** Unchanged parts are omitted ***
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI states and 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 smaller than a threshold:
-	If there is no DL signal in the same symbols as the aperiodic CSI-RS
-	if the UE is in frequency range 1, or the UE reports its capability of [two default beams for S-DCI based MTRP] in frequency range 2, the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or to the aperiodic CSI-RS resource set. 
-  Otherwise, the UE shall apply the first indicated joint/DL TCI state to the aperiodic CSI-RS.
-	Else, the UE applies QCL assumption of the other DL signal when receiving the aperiodic CSI-RS resource. If the other DL signal has two active TCI states, UE selects the first TCI state of the other DL signal.
-	The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS.
*** Unchanged parts are omitted ***



Proposal 2-2 (M-DCI based MTRP):
· On unified TCI framework extension for M-DCI based MTRP, if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the A-CSI-RS resources in the A-CSI-RS resource set is less than threshold, and if there is any other DL signal associated with the same coresetPoolIndex as the PDCCH triggering the A-CSI-RS, on the same symbols as the A-CSI-RS,
· UE applies QCL assumption of the other DL signal when receiving the A-CSI-RS.
· Adopt the following TP for TS 38.214.
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*** Unchanged parts are omitted ***
When a UE is configured with dl-OrJointTCI-StateList, is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, is having two indicated TCI states and 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 smaller than a threshold:
-	If there is no DL signal in the same symbols as the aperiodic CSI-RS
-	if the UE is in frequency range 1, or the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set.
-  Otherwise, the UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the aperiodic CSI-RS resource set.
-	Else, UE applies QCL assumption of the other DL signal when receiving the aperiodic CSI-RS resource.
-	The other DL signal refers to PDSCH scheduled by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS.
*** Unchanged parts are omitted ***



2.2 Single-DCI based M-TRP
Switching between one indicated TCI state and two indicated TCI states
In RAN1#114, whether to support MAC CE based dynamic switching between sTRP and mTRP was discussed. Some companies claimed the MAC CE based dynamic switching is not necessary because DCI based switching by TCI state selection field is already supported. In our view, we assume DCI based switching by TCI state selection field will be optional UE feature, and MAC CE based beam switching is necessary when TCI state selection field is not configured in DCI format 1_1/1_2.
In RAN1#114, the following options were discussed how to enable switching between one indicated TCI state and two indicated TCI states.
	· Alt1:
· A CC/BWP is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if Rel-18 TCI state activation command (MAC-CE) where at least one activated TCI codepoint is mapped with both the first and second join/DL/UL TCI states is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-18 TCI state activation command (MAC-CE) where all activated TCI codepoint(s) is mapped with either only the first joint/DL/UL TCI state(s) or only the second joint/DL/UL TCI state(s) is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-17 TCI state activation command (MAC-CE) is received and applied to the CC/BWP
· Alt2:
· A CC/BWP is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if Rel-18 TCI state activation command (MAC-CE) is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-17 TCI state activation command (MAC-CE) is received and applied to the CC/BWP
· [bookmark: _Hlk143070374]Alt3: Introduce a field in Rel-18 TCI state activation command (MAC-CE) to explicitly indicate that a CC/BWP is operated in Rel-17 unified TCI framework or Rel-18 unified TCI framework extension for S-DCI based MTRP



To our understanding, the difference is summarized below.
· Alt.1: 
· If at least one TCI codepoint mapped with more than one TCI states in Rel.18 MAC CE, it means mTRP operation.
· Else, it means sTRP operation.
· Alt.2: 
· If Rel.18 MAC CE activates TCI states, it means mTRP operation.
· Else (Rel.17 MAC CE activates TCI states), it means sTRP operation.
· Alt.3: 
· Introduce the explicit MAC CE field to indicate sTRP operation or mTRP operation.
In our view, any options work. We believe Alt.1 and Alt.2 have benefit that it does not require explicit MAC CE field to indicate sTRP or mTRP operation. Between Alt.1 or Alt.2, in previous RAN1 meetings, some companies pointed out if gNB wants to update two indicated TCI states to one indicated TCI state, that Alt.2 requires to send Rel.18 MAC CE to deactivate all TCI codepoint and send Rel.17 MAC CE to activate all TCI codepoint. On the other hand, Alt.1 requires one Rel.18 MAC CE. Hence, Alt.1 is more reasonable.
Proposal 2-3:
· When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State, and if TCI state selection field is not configured in DCI format 1_1/1_2, support Alt.1: 
· A CC/BWP is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if Rel-18 TCI state activation command (MAC-CE) where at least one activated TCI codepoint is mapped with both the first and second join/DL/UL TCI states is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-18 TCI state activation command (MAC-CE) where all activated TCI codepoint(s) is mapped with either only the first joint/DL/UL TCI state(s) or only the second joint/DL/UL TCI state(s) is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-17 TCI state activation command (MAC-CE) is received and applied to the CC/BWP

2.3 TCI state indication for CJT
Based on the previous Rel.18 agreements, 1 or 2 joint/DL TCI state(s) is applied to CJT-PDSCH. Also, up to 4 CSI-RSs for CMR can be configured for CJT, and it means up to 4 different joint/DL TCI states can be configured to up to 4 CMRs for CJT. In our view, it is not proper to configure totally different joint/DL TCI state(s) for CJT-PDSCH and CMR(s) for CJT, thus, restriction of joint/DL TCI state(s) between CJT-PDSCH and CMR(s) for CJT is necessary, e.g., indicated joint/DL TCI state(s) for CJT-PDSCH should be QCLed with at least part of joint/DL TCI state(s) configured for CSI-RS(s) as CMR(s) for CJT.
Proposal 2-4:
· Introduce restriction that indicated joint/DL TCI state(s) for CJT-PDSCH should be QCLed with at least part of joint/DL TCI state(s) configured for CSI-RS(s) as CMR(s) for CJT.

Figure 2-1 shows examples of the proposed restriction of joint/DL TCI state(s) between CJT-PDSCH and CMR(s) for CJT. 
Case1 shows the case when one joint/DL TCI state is indicated to CJT-PDSCH. 
· Example 1-A), the indicated joint/DL TCI state for PDSCH should be QCLed with joint/DL TCI state of all CMRs for CJT. 
· Example 1-B), the indicated joint/DL TCI state for PDSCH should be QCLed with joint/DL TCI state of some CMRs for CJT, and other joint/DL TCI states can be configured to other CMRs for CJT. 
Case2 shows the case when two joint/DL TCI states are indicated to CJT-PDSCH. 
· Example 2-A), one of the two indicated joint/DL TCI states for PDSCH should be QCLed with joint/DL TCI state of all CMRs for CJT. 
· Example 2-B), one of the two indicated joint/DL TCI states should be QCLed with joint/DL TCI state of some CMRs for CJT, and the other indicated joint/DL TCI state should be QCLed with joint/DL TCI state of other CMRs for CJT.
[image: ]
Case1: If one joint/DL TCI state is indicated to CJT-PDSCH.
[image: ]
Case2: If two joint/DL TCI states are indicated to CJT-PDSCH.
Figure 2-1: Examples of restriction of joint/DL TCI state between CJT-PDSCH and CMR(s) for CJT.

However, to meet the proposed joint/DL TCI state restriction between PDSCH-CJT and CMR(s) for CJT, there is a problem that the same joint/DL TCI state cannot be applied to PDSCH and CSI-RS for some cases, due to the following restriction of Rel.18 unified TCI state.
· Indicated joint/DL TCI state(s) is applied to PDSCH and A-CSI-RS.
· Indicated joint/DL TCI state(s) is NOT applied to P/SP-CSI-RS. Instead, RRC configures joint/DL TCI state to P/SP-CSI-RS.
It means if CMR(s) for CJT is P/SP-CSI-RS, the indicated joint/DL TCI state(s) is applied to PDSCH but not applied to CMR(s) for CJT. The following options can be considered. 
· Opt. 1) Solved by gNB implementation (i.e. gNB indicates the same TCI state to CJT-PDSCH and CSI-RS for CMR for CJT. It means, if CMR for CJT is P/SP-CSI-RS, gNB cannot update indicated TCI by MAC CE/DCI).
· Opt. 2) Only A-CSI-RS is allowed for CSI-RS for CMR for CJT.
· Opt. 3) Apply MAC CE/DCI based indicated TCI state to P/SP-CSI-RS, in case of CJT-PDSCH.

In our view, Opt.1 and Opt.2 cause gNB restriction, which are not preferred. Opt.3 was discussed in R17 unified TCI. However, it was not agreed because P/SP-CSI-RS is usually monitored by many UEs, and it is not feasible to update QCL of P/SP-CSI-RS for one UE only. To relax companies’ concern, the following can be additionally considered:
· A) Opt.3 is applicable only when CJT is configured for PDSCH.
· B) Additional support of group common DCI to update indicated joint/DL TCI state(s) to group of UEs who monitor the same P/SP-CSI-RS resource.

Proposal 2-5:
· To indicate the same joint/DL TCI state(s) between CJT-PDSCH and CMR(s) for CJT, the following options can be considered. Opt. 3 is preferred.
· Opt. 1) Solved by gNB implementation (i.e. gNB indicates the same TCI state to CJT-PDSCH and CSI-RS for CMR for CJT. It means, if CMR for CJT is P/SP-CSI-RS, gNB cannot update indicated TCI by MAC CE/DCI).
· Opt. 2) Only A-CSI-RS is allowed for CSI-RS for CMR for CJT.
· Opt. 3) Apply MAC CE/DCI based indicated TCI state to P/SP-CSI-RS, in case of CJT-PDSCH.

2.4 Unified TCI for Type1-CG PUSCH
For Type-1 CG PUSCH, it was agreed that RRC configuration can provide the information that UE shall apply first indicated TCI or second indicated TCI or both indicated TCI states. 
In Rel-17, for S-DCI M-TRP TDM PUSCH repetition, when two SRS resource sets are configured and when only one SRI field and TPMI field are provided in CG configuration, the PUSCH transmission is associated with first SRS resource set, which means if Type-1 CG is configured as STRP transmission by default it is associated with first TRP. However, according to Rel-18 unified TCI the Type-1 CG PUSCH may be associated with either first or second TRP. Thus, enhancement is needed. With Rel-18 unified TCI, for Type-1 CG PUSCH with S-TRP transmission whether the PUSCH transmission is associated with first or second SRS resource set should consider the applied indicated TCI state. That is, for Type-1 CG PUSCH, if two CB/NCB SRS resource sets are configured, if configuredGrantConfig contains only one SRI field and TPMI field, the PUSCH transmission is associated with first SRS resource set if first indicated TCI state is applied, and the PUSCH transmission is associated with second SRS resource set if second indicated TCI state is applied. 
Same issue exists in Rel-18 S-DCI STxMP SDM/SFN PUSCH when two SRS resource sets are configured and when only one SRI field and TPMI field are provided in Type-1 CG configuration. Same solution can be applied.
Proposal 2.6:  
· For S-DCI based M-TRP TDM PUSCH repetition, for Type-1 CG PUSCH if two SRS resource sets are configured if configuredGrantConfig contains only one SRI field or one TPMI field, the PUSCH is associated with first SRS resource set if first indicated TCI state is applied, the PUSCH is associated with second SRS resource set if second indicated TCI state is applied.
Proposal 2.7:  
· For S-DCI based STxMP SDM or SFN PUSCH, for Type-1 CG PUSCH if two SRS resource sets are configured if configuredGrantConfig contains only one SRI field or one TPMI field, the PUSCH is associated with first SRS resource set if first indicated TCI state is applied, the PUSCH is associated with second SRS resource set if second indicated TCI state is applied.
Proposal 2.8: 
· Adopt the following TP for TS 38.214.
	6.1.2.3	Resource allocation for uplink transmission with configured grant
*** Unchanged parts are omitted ***
For PUSCH transmissions with a Type 1 configured grant, when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, if configuredGrantConfig contains only one pathlossReferenceIndex, p0-PUSCH-Alpha, powerControlLoopToUse, srs-ResourceIndicator and precodingAndNumberOfLayers (applicable when higher layer parameter usage in SRS-ResourceSet set to 'codebook'), PUSCH repetitions are associated only with the first SRS resource set.
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, for PUSCH transmissions with a Type 1 configured grant, when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to ‘codebook’ or ‘nonCodebook’, if configuredGrantConfig contains only one srs-ResourceIndicator and precodingAndNumberOfLayers (applicable when higher layer parameter usage in SRS-ResourceSet set to 'codebook'),  
· if the Type 1 configured grant is configured with applyIndicatedTCIState indicating the first indicated TCI state, the PUSCH transmission is associated with first SRS resource set.
· if the Type 1 configured grant is configured with applyIndicatedTCIState indicating the second indicated TCI state, the PUSCH transmission is associated with second SRS resource set.
*** Unchanged parts are omitted ***



1. Power control for M-TRP operation 
	Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?



[bookmark: _Hlk143633573]According to LS sent by RAN4 in R4-2314698, RAN4 have concluded that the configured transmit power during STxMP shall be defined per indicated joint/UL TCI state, i.e., it will be defined as PCMAXf,c,k where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively. Accordingly, RAN1 have agreed for actual STxMP PUSCH transmission that applies two indicated TCI states, two PHRs and two PCMAXs associated with two indicated TCI states are reported. However, PHR and PCMAX report for reference PUSCH transmission need to be further studied.
For reference PUSCH transmission, in Rel-17 virtual PHR is reported and PCAMX is not reported, where virtual PHR is computed as
[image: ] [dB]
where  is computed assuming MPR=0 dB, A-MPR=0 dB, P-MPR=0 dB. DTC = 0 dB.
We believe same principle can be applied in Rel-18 STxMP, i.e., for reference PUSCH transmission, virtual PHR is reported and PCMAX is not reported. 
Proposal 3.1: 
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and UE provides {virtual power headroom} associated with the second indicated joint/UL TCI state for reference PUSCH transmission. 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission, and UE provides {virtual power headroom} associated with the first indicated joint/UL TCI state for reference PUSCH transmission.  
· If UE determines that both PHRs are based on reference PUSCH transmissions, UE provides first {virtual power headroom} associated with first indicted joint/UL TCI state and second {virtual power headroom} associated with second indicated joint/UL TCI state for reference PUSCH transmission. 
Proposal 3.2: 
· Adopt the following TP for TS 38.213.
	7.7.1	Type 1 PH report
*** Unchanged parts are omitted ***
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',  
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	multipanelScheme
the UE provides 
-	a first Type 1 power headroom report and a configured maximum output power associated with the first TCI-State or TCI-UL-State for actual PUSCH transmission and a second Type 1 power headroom report associated with the second TCI-State or TCI-UL-State for reference PUSCH transmission for an actual PUSCH transmission using a spatial domain filter corresponding only to the first TCI-State or TCI-UL-State 
-	a first Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for actual PUSCH transmission and a second Type 1 power headroom report associated with the first TCI-State or TCI-UL-State for reference PUSCH transmission for an actual PUSCH transmission using a spatial domain filter corresponding only to the second TCI-State or TCI-UL-State 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State 
-  a first Type 1 power headroom report associated with the first TCI-State or TCI-UL-State for reference PUSCH transmission and a second Type 1 power headroom report associated with the second TCI-State or TCI-UL-State for reference PUSCH transmission if UE determines that both PHRs are based on reference PUSCH transmissions
*** Unchanged parts are omitted ***




3. Conclusion
In this contribution, we discussed unified TCI framework related enhancements. Based on the discussion, we made the following proposals.
Unified TCI framework extension for M-TRP
Proposal 2-1 (S-DCI based MTRP):
· On unified TCI framework extension for S-DCI based MTRP, if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the A-CSI-RS resources in the A-CSI-RS resource set is less than threshold, and if there is any other DL signal on the same symbols as the A-CSI-RS,
· UE applies QCL assumption of the other DL signal when receiving the A-CSI-RS. If the other DL signal has two active TCI states, UE selects the 1st TCI state of the other DL signal.
· Adopt the following TP for TS 38.214.
	5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
*** Unchanged parts are omitted ***
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI states and 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 smaller than a threshold:
-	If there is no DL signal in the same symbols as the aperiodic CSI-RS
-	if the UE is in frequency range 1, or the UE reports its capability of [two default beams for S-DCI based MTRP] in frequency range 2, the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or to the aperiodic CSI-RS resource set. 
-  Otherwise, the UE shall apply the first indicated joint/DL TCI state to the aperiodic CSI-RS.
-	Else, the UE applies QCL assumption of the other DL signal when receiving the aperiodic CSI-RS resource. If the other DL signal has two active TCI states, UE selects the first TCI state of the other DL signal.
-	The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS.
*** Unchanged parts are omitted ***



Proposal 2-2 (M-DCI based MTRP):
· On unified TCI framework extension for M-DCI based MTRP, if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the A-CSI-RS resources in the A-CSI-RS resource set is less than threshold, and if there is any other DL signal associated with the same coresetPoolIndex as the PDCCH triggering the A-CSI-RS, on the same symbols as the A-CSI-RS,
· UE applies QCL assumption of the other DL signal when receiving the A-CSI-RS.
· Adopt the following TP for TS 38.214.
	5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
*** Unchanged parts are omitted ***
When a UE is configured with dl-OrJointTCI-StateList, is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, is having two indicated TCI states and 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 smaller than a threshold:
-	If there is no DL signal in the same symbols as the aperiodic CSI-RS
-	if the UE is in frequency range 1, or the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP] in frequency range 2, the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS according to the higher layer configuration(s) provided to the aperiodic CSI-RS resource or aperiodic CSI-RS resource set.
-  Otherwise, the UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the aperiodic CSI-RS resource set.
-	Else, UE applies QCL assumption of the other DL signal when receiving the aperiodic CSI-RS resource.
-	The other DL signal refers to PDSCH scheduled by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming is not provided, aperiodic CSI-RS triggered by a PDCCH associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS and scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming is provided, periodic CSI-RS, semi-persistent CSI-RS.
*** Unchanged parts are omitted ***



Proposal 2-3:
· When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State, and if TCI state selection field is not configured in DCI format 1_1/1_2, support Alt.1: 
· A CC/BWP is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if Rel-18 TCI state activation command (MAC-CE) where at least one activated TCI codepoint is mapped with both the first and second join/DL/UL TCI states is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-18 TCI state activation command (MAC-CE) where all activated TCI codepoint(s) is mapped with either only the first joint/DL/UL TCI state(s) or only the second joint/DL/UL TCI state(s) is received and applied to the CC/BWP
· A CC/BWP is operated in Rel-17 unified TCI framework if Rel-17 TCI state activation command (MAC-CE) is received and applied to the CC/BWP
Proposal 2-4:
· Introduce restriction that indicated joint/DL TCI state(s) for CJT-PDSCH should be QCLed with at least part of joint/DL TCI state(s) configured for CSI-RS(s) as CMR(s) for CJT.
Proposal 2-5:
· To indicate the same joint/DL TCI state(s) between CJT-PDSCH and CMR(s) for CJT, the following options can be considered. Opt. 3 is preferred.
· Opt. 1) Solved by gNB implementation (i.e. gNB indicates the same TCI state to CJT-PDSCH and CSI-RS for CMR for CJT. It means, if CMR for CJT is P/SP-CSI-RS, gNB cannot update indicated TCI by MAC CE/DCI).
· Opt. 2) Only A-CSI-RS is allowed for CSI-RS for CMR for CJT.
· Opt. 3) Apply MAC CE/DCI based indicated TCI state to P/SP-CSI-RS, in case of CJT-PDSCH.
Proposal 2.6:  
· For S-DCI based M-TRP TDM PUSCH repetition, for Type-1 CG PUSCH if two SRS resource sets are configured if configuredGrantConfig contains only one SRI field or one TPMI field, the PUSCH is associated with first SRS resource set if first indicated TCI state is applied, the PUSCH is associated with second SRS resource set if second indicated TCI state is applied.
Proposal 2.7:  
· For S-DCI based STxMP SDM or SFN PUSCH, for Type-1 CG PUSCH if two SRS resource sets are configured if configuredGrantConfig contains only one SRI field or one TPMI field, the PUSCH is associated with first SRS resource set if first indicated TCI state is applied, the PUSCH is associated with second SRS resource set if second indicated TCI state is applied.
Proposal 2.8: 
· Adopt the following TP for TS 38.214.
	6.1.2.3	Resource allocation for uplink transmission with configured grant
*** Unchanged parts are omitted ***
For PUSCH transmissions with a Type 1 configured grant, when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, if configuredGrantConfig contains only one pathlossReferenceIndex, p0-PUSCH-Alpha, powerControlLoopToUse, srs-ResourceIndicator and precodingAndNumberOfLayers (applicable when higher layer parameter usage in SRS-ResourceSet set to 'codebook'), PUSCH repetitions are associated only with the first SRS resource set.
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, for PUSCH transmissions with a Type 1 configured grant, when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to ‘codebook’ or ‘nonCodebook’, if configuredGrantConfig contains only one srs-ResourceIndicator and precodingAndNumberOfLayers (applicable when higher layer parameter usage in SRS-ResourceSet set to 'codebook'),  
· if the Type 1 configured grant is configured with applyIndicatedTCIState indicating the first indicated TCI state, the PUSCH transmission is associated with first SRS resource set.
· if the Type 1 configured grant is configured with applyIndicatedTCIState indicating the second indicated TCI state, the PUSCH transmission is associated with second SRS resource set.
*** Unchanged parts are omitted ***



Power control for M-TRP operation
Proposal 3.1: 
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and UE provides {virtual power headroom} associated with the second indicated joint/UL TCI state for reference PUSCH transmission. 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission, and UE provides {virtual power headroom} associated with the first indicated joint/UL TCI state for reference PUSCH transmission.  
· If UE determines that both PHRs are based on reference PUSCH transmissions, UE provides first {virtual power headroom} associated with first indicted joint/UL TCI state and second {virtual power headroom} associated with second indicated joint/UL TCI state for reference PUSCH transmission. 
Proposal 3.2: 
· Adopt the following TP for TS 38.213.
	7.7.1	Type 1 PH report
*** Unchanged parts are omitted ***
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',  
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	multipanelScheme
the UE provides 
-	a first Type 1 power headroom report and a configured maximum output power associated with the first TCI-State or TCI-UL-State for actual PUSCH transmission and a second Type 1 power headroom report associated with the second TCI-State or TCI-UL-State for reference PUSCH transmission for an actual PUSCH transmission using a spatial domain filter corresponding only to the first TCI-State or TCI-UL-State 
-	a first Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for actual PUSCH transmission and a second Type 1 power headroom report associated with the first TCI-State or TCI-UL-State for reference PUSCH transmission for an actual PUSCH transmission using a spatial domain filter corresponding only to the second TCI-State or TCI-UL-State 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State 
-  a first Type 1 power headroom report associated with the first TCI-State or TCI-UL-State for reference PUSCH transmission and a second Type 1 power headroom report associated with the second TCI-State or TCI-UL-State for reference PUSCH transmission if UE determines that both PHRs are based on reference PUSCH transmissions
*** Unchanged parts are omitted ***
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