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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
For A-CSI-RS, default beam for A-CSI-RS (i.e. QCL assumption for A-CSI-RS when the triggering offset < threshold) is not decided yet. Following agreements were made.
	Agreement (RAN1#112bis-e for sDCI mTRP)
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

Agreement (RAN1#113 for mDCI mTRP)
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/DL 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


Based on the above agreements, if gNB configures different index of the new RRC parameter = {1st, 2nd} to CSI-RS resource associated with different CSI-AperiodicTrigger State, DCI field of the triggering DCI can control which one of the indicated joint/DL TCI state to be applied to the triggered A-CSI-RS. 
For the default beam (triggering offset < threshold) for A-CSI-RS, there are two cases specified in Rel.15-17.
1) If there is DL signal, UE uses QCL assumption of the DL signal. Before DCI decoding, UE knows UE will receive DL signal on the symbol, and hence UE has to buffer received signal with the QCL assumption of DL signal on the overlapped symbols. Note that Rel.15 UE can only receive different channels/RSs with one QCL on the same symbol. If UE receives DL signal with TCI#1, UE has to receive other channels/RSs with TCI#1 on the same symbol.
2) If there is no DL signal, UE can buffer received signal with a certain QCL assumption. Here, before DCI decoding, UE does not know whether PDSCH is scheduled or whether A-CSI-RS is triggered. Hence, UE has to buffer received signal with the common default QCL assumption for both PDSCH and A-CSI-RS before finishing the DCI decoding. 
· In case of two default beams (e.g. enableTwoDefaultTCI-States), UE buffers DL signal with two beams, but if A-CSI-RS is received, only one TCI is selected (because, we cannot apply two TCIs to A-CSI-RS).
· Note that threshold can be different between PDSCH and A-CSI-RS (timeDurationForQCL = {14, 28} for PDSCH, beamSwitchTiming = {14, 28, 48, 224, 336} for A-CSI-RS in case of SCS 120kHz). However, if UE reports different threshold, e.g. 14 for PDSCH and 28 for A-CSI-RS, for the duration of the scheduling/triggering offset between 14 to 28, UE knows whether PDSCH is scheduled or not because UE has finished DCI decoding of PDSCH and UE can buffer received signal with single QCL assumption of A-CSI-RS.
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1) If there is DL signal                                 2) If there is no DL signal
Figure 2-1. Default beam for A-CSI-RS in Rel.15-17.
Similarly, the default beam (triggering offset < threshold) for A-CSI-RS for unified TCI state in Rel.18 should define separate behavior for case 1) and case 2). 
The open issue of default beam for A-CSI-RS exists for both cases of S-DCI and M-DCI based MTRP. For S-DCI based M-TRP, DL signal on the same symbol of A-CSI-RS may have two joint/DL TCI states (e.g. SFN-PDSCH). In this case, the 1st TCI state of the DL signal is applied to A-CSI-RS in Rel.17 spec. For M-DCI based M-TRP, only DL signal associated with the same coresetPoolIndex is counted as DL signal in case of 1) in Rel.16. We believe Rel.18 can follow these principles.

Proposal 2-1 (S-DCI based MTRP):
· On unified TCI framework extension for S-DCI based MTRP, if RRC configuration is provided to inform that the UE shall apply the 1st or the 2nd 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, 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 less than threshold,
· 1) If there is any other DL signal on the same symbols as the CSI-RS,
· UE applies QCL assumption of the other DL signal when receiving the A-CSI-RS. If the other DL signal has two TCI states, UE applies the 1st TCI state.
· 2) Else,
· If the UE is in FR1, or the UE supports the capability of two default beams in FR2, the 1st or the 2nd indicated joint/DL TCI state is applied to the A-CSI-RS depending on the above RRC configuration.
· If the UE doesn’t support the capability of two default beams in FR2, UE applies the 1st joint/DL indicated TCI state to the A-CSI-RS regardless of the above RRC configuration.
Proposal 2-2 (M-DCI based MTRP):
· On unified TCI framework extension for M-DCI based MTRP, if RRC configuration is provided to inform that the UE shall apply the 1st or the 2nd 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, 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 less than threshold,
· 1) If there is any other DL signal associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS, on the same symbols as the CSI-RS,
· UE applies QCL assumption of the other DL signal when receiving the A-CSI-RS.
· 2) Else,
· If the UE is in FR1, or the UE supports the capability of two default beams in FR2, the 1st or the 2nd indicated joint/DL TCI state is applied to the A-CSI-RS depending on the above RRC configuration.
· The 1st and the 2nd indicated joint/DL TCI state correspond to the indicated joint/DL TCI state specific to coresetPoolIndex value 0 and value 1, respectively.
· If the UE doesn’t support the capability of two default beams in FR2, UE applies the joint/DL indicated TCI state, associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS, to the A-CSI-RS regardless of the above RRC configuration.

2.2 Single-DCI based M-TRP
Remaining issues of default beams for PDSCH
In RAN1#112, the following agreement was made.
	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.
[bookmark: _Hlk130398805]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


Regarding to the 1st yellow highlighted FFS (the capability of two default beams), it highly depends on whether the threshold is the same as timeDurationForQCL in Rel.15 UE capability signaling or not. If the threshold is the same as timeDurationForQCL, we can reuse the following UE capability to indicate whether UE supports to buffer two default beams for the scheduling offset less than threshold for single DCI-based multi-TRP. If not, we should define another UE capability to report the support of two default beams in R18.
	defaultQCL-TwoTCI-r16
Indicates whether the UE supports default QCL assumption with two TCI states using single-DCI based multi-TRP. The UE can include this field only if simultaneousReceptionDiffTypeD-r16 is present. Otherwise, the UE does not include this field.
	Band
	No
	N/A
	FR2 only


Regarding to the 2nd yellow highlighted FFS (the threshold value), one possible option is to reuse the timeDurationForQCL in Rel.15 as the threshold. However, one issue of reusing the timeDurationForQCL is that the minimum reported value is too large. For example, for SCS 120kHz, the minimum value is 14-symbol. If we reuse timeDurationForQCL, DCI based dynamic switching between single-TRP and multi-TRP is not applied to self-slot scheduling in FR2, and the use-case of the dynamic switching will be limited. Hence, we prefer to introduce new values of the threshold, which have at least one value smaller than timeDurationForQCL.
	FeatureSetDownlink ::=                  SEQUENCE {
[…]
    timeDurationForQCL                      SEQUENCE {
        scs-60kHz                           ENUMERATED {s7, s14, s28}                                               OPTIONAL,
        scs-120kHz                          ENUMERATED {s14, s28}                                                   OPTIONAL
    }                                                                                                           […]
}


Proposal 2-3:
· On unified TCI framework extension for S-DCI based MTRP, regardless of the configuration of TCI state selection field,
· The threshold is reported by UE capability. Select one from the following options (Opt.1 is preferred).
· Opt.1: Introduce new values of the threshold, which contain at least one value smaller than 14-symbols for SCS 120kHz.
· Introduce new UE capability to report whether to support buffering with the two default beams for the scheduling offset < thleshold.
· Opt.2: Reuse UE capability of timeDurationForQCL as the threshold.
· Reuse UE capability of defaultQCL-TwoTCI-r16 to report whether to support buffering with the two default beams

Switching between one indicated TCI state and two indicated TCI states
In RAN1#112bis-e meeting, the following conclusion was made.
	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


In RAN1#112bis-e meeting, how to enable switching between one indicated TCI state and two indicated TCI states were discussed.
	How to configure/determine that a CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP:
· Alt1: A CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if a TCI state activation command (MAC-CE) that activates at least one TCI codepoint mapped with more than one join TCI states, more than one DL TCI states, or more than one UL TCI states is received and applied in the CC
· Alt2: A CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if a Rel-18 TCI state activation command (MAC-CE) for S-DCI based MTRP operation (which is different from the TCI state activation command (MAC-CE) for Rel-17 unified TCI framework) is received and applied in the CC


To our understanding, the difference is summarized below.
· Alt.1: 
· If at least one TCI codepoint mapped with more than one TCI states, it means mTRP operation.
· Else, it means sTRP operation.
· Alt.2: 
· If R18 MAC CE activates TCI state, it means mTRP operation.
· Else (R17 MAC CE activates TCI state), it means sTRP operation.
In our view, both options work. In RAN1#112bis-e, 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 2-4:
· To configure/determine that a CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP, support Alt.1: 
· Alt1: A CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if a TCI state activation command (MAC-CE) that activates at least one TCI codepoint mapped with more than one join TCI states, more than one DL TCI states, or more than one UL TCI states is received and applied in the CC
· Alt2: A CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if a Rel-18 TCI state activation command (MAC-CE) for S-DCI based MTRP operation (which is different from the TCI state activation command (MAC-CE) for Rel-17 unified TCI framework) is received and applied in the CC

2.3 TRP specific BFR for unified TCI
In previous RAN1 meetings, the following agreements were made.
	Agreement (RAN1#112bis-e)
On unified TCI framework extension for M-DCI based MTRP , after NW response to TRP-specific BFR request to a BFD-RS set associated with a coresetPoolIndex value, QCL assumption/spatial Tx filter/PL-RS for channel(s)/signal(s) that applies the indicated joint/DL /UL TCI state specific to the coresetPoolIndex value are updated according to the new beam (q new ) corresponding to the BFD-RS set. 
Agreement (RAN1#113)
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.


Based on the above agreements, indicated TCI states are updated after M-TRP BFR. However, UE behavior is not clear to determine TPC parameters for PUSCH/PUCCH/SRS after M-TRP BFR for unified TCI state. 
Proposal 2-5:
· On unified TCI framework extension for S-DCI based MTRP, specify TPC parameters for PUSCH/PUCCH/SRS after NW response to TRP-specific BFR request to a BFD-RS set:
· the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding cell
· the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding cell
· the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding cell
· On unified TCI framework extension for M-DCI based MTRP, specify TPC parameters for PUSCH/PUCCH/SRS after NW response to TRP-specific BFR request to a BFD-RS set:
· the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding cell
· the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding cell
· the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding cell
· Adopt the following TP in clause 6 in TS38.213.
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*** Unchanged parts are omitted ***
For serving cells associated with sets  and , and with sets  and , and having radio link quality worse than Qout,LR, and if a UE is provided 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, after 28 symbols from a last symbol of a first PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the second PUSCH and having a toggled NDI field value, the UE
-    monitors PDCCH that applies the first TCI-State state, and receives PDSCH and aperiodic CSI-RS resource that apply the first TCI-State, using same antenna port quasi co-location parameters as the ones associated with a corresponding index  from , if any,
-    monitors PDCCH that applies the second TCI-State, and receives PDSCH and aperiodic CSI-RS resource that apply the second TCI-State, using same antenna port quasi co-location parameters as the ones associated with a corresponding index  from , if any,
-	transmits PUSCH, PUCCH, and SRS that apply the first TCI-State or TCI-UL-State using a same spatial domain filter as the one corresponding to  from , if any, and using the RS index  from , if any, for obtaining a corresponding downlink pathloss estimate,
-	transmits PUSCH, PUCCH, and SRS that apply the second TCI-State or TCI-UL-State using a same spatial domain filter as the one corresponding to  from , if any, and using the RS index  from , if any, for obtaining a corresponding downlink pathloss estimate.
-  the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding cell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding cell
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding cell
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the serving cells.
For serving cells associated with sets  and , and with sets  and , and having radio link quality worse than Qout,LR, and if a UE is provided two coresetPoolIndex values 0 and 1 for the first and second CORESETs, or is not provided coresetPoolIndex value for the first CORESETs and is provided coresetPoolIndex value of 1 for the second CORESETs, respectively, and the UE is provided dl-OrJointTCI-StateList or TCI-UL-State, after 28 symbols from a last symbol of a first PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the second PUSCH and having a toggled NDI field value, the UE
-    monitors PDCCH in the first CORESETs, and receives PDSCH scheduled/activated by PDCCH in the first CORESETs, and aperiodic CSI-RS resource that apply a TCI-State specific to the first CORESETs, using same antenna port quasi co-location parameters as the ones associated with a corresponding index  from , if any,
-    monitors PDCCH in the second CORESETs, and receives PDSCH scheduled/activated by PDCCH in the second CORESETs, and aperiodic CSI-RS resource that apply a TCI-State specific to the second CORESETs, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index  from , if any,
-	transmits PUSCH, PUCCH, and SRS that apply TCI-State or TCI-UL-State specific to the first CORESETsusing a same spatial domain filter as the one corresponding to  from , if any, and using the RS index  from , if any, for obtaining a corresponding downlink pathloss estimate,
-	transmits PUSCH, PUCCH, and SRS that apply TCI-State or TCI-UL-State specific to the second CORESETs using a same spatial domain filter as the one corresponding to  from , if any, and using the RS index  from , if any, for obtaining a corresponding downlink pathloss estimate.
-  the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding cell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding cell
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding cell
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the serving cells.



2.4 Issues in the latest CR
In RAN1#112bis-e, serious value range mismatch of p0 for SRS in Rel.17 unified TCI framework was fixed by the following CR in Rel.17 v17.6.0.
	R1-2304230	CR on value range mismatch of p0 for SRS in Rel-17 unified TCI framework	Moderator (ZTE), NTT DOCOMO, INC., Ericsson, ZTE, Samsung


Also, P0 parameter mismatch for PUCCH Rel.17 unified TCI framework was fixed by the following CR in Rel.17 v17.6.0.
	R1-2304230	CR on value range mismatch of p0 for SRS in Rel-17 unified TCI framework	Moderator (ZTE), NTT DOCOMO, INC., Ericsson, ZTE, Samsung
For the editors:
· The following text proposals are provided to improve the clarity of the RAN1 specifications. Please include them in the Rel-17 alignment CRs
· Proposal-1 in Section 4 in R1-2304061 is endorsed as in alignment CR in TS 38.213
· Proposal-2 in Section 4 in R1-2304061 is endorsed as in alignment CR in TS 38.213
· Proposal-3 in Section 4 in R1-2304061 is endorsed as in alignment CR in TS 38.214


However, since Rel.18 CR was drafted based on Rel.17 v17.5.0, these issues remain in the latest Rel.18 TS38.213 (R1-2306292).
Proposal 2-6:
· Adopt at least the following Rel.17 CRs agreed in RAN1#112bis-e to Rel.18.
· R1-2304230
· Proposal-1 in Section 4 in R1-2304061

We also find other texts where and  are wrongly captured in clause 6 in TS38.213. The value range of P0 for PUCCH in p0AlphaSetforPUCCH and P0 for SRS in p0AlphaSetforSRS is (-16..15) dB, and it fits for the configuration of “differential target power”, e.g.,  for PUCCH and  for SRS.
Proposal 2-7:
· On QCL update after BFR for unified TCI framework, adopt the following TP:
	[bookmark: _Hlk142576844]6	Link recovery procedures
*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList indicating a unified TCI state for the PCell or the PSCell [6, TS 38.214], after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and the PUCCH, using a same spatial domain filter as for the last PRACH transmission using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1 
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList indicating a unified TCI state for the PCell or the PSCell and the UE provides BFR MAC CE in Msg3 or MsgA of contention based random access procedure, after 28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in [11, TS 38.321], the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and PUCCH, using a same spatial domain filter as for the last PRACH transmission using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1 
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList indicating a unified TCI state, after 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	if SSB -MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, on the SCell (s) indicated by the MAC CE, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and PUCCH, using a same spatial domain filter as the one corresponding to , if any, and using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding SCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding SCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding Scell
*** Unchanged parts are omitted ***



In the latest Rel.18 TS38.213, the following two parts are specified to update QCL assumption after M-TRP BFR.
· 1) For Rel.15 TCI framework (existing Rel.17 spec.)
· 2) For Rel.17 TCI framework
However, it is not clear the existing text 1) is not applied when Rel.17 unified TCI is configured.
Proposal 2-8:
· On unified TCI framework, adopt the following TP:
	6	Link recovery procedures
*** Unchanged parts are omitted ***
For serving cells associated with sets  and , and with sets  and , and having radio link quality worse than Qout,LR, if a UE is not provided dl-OrJointTCI-StateList or TCI-UL-State indicating a unified TCI state, after 28 symbols from a last symbol of a first PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for transmission of the second PUSCH and having a toggled NDI field value, the UE assumes antenna port quasi-collocation parameters 
-	corresponding to  from , if any, for the first CORESETs,
-	corresponding to  from , if any, for the second CORESETs
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the serving cells.
*** Unchanged parts are omitted ***




1. Power control for M-TRP operation 
	Agreement
On unified TCI framework extension, if an indicated joint/UL TCI state(s) applies to a PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s), the UE shall determine UL Tx power for the PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s) based on the UL PC parameter setting for PUSCH/PUCCH/SRS, if any, and the PL-RS included in the indicated joint/UL TCI state
· FFS: For STxMP, the maximum Tx power when the UE determines UL Tx power for the PUSCH/PUCCH transmission occasion(s) or antenna port(s) (discussed after receiving RAN4 reply on UE power limitation for STxMP in FR2)
· FFS: Default UL PC parameter setting(s) if one or both of indicated joint/UL TCI states applied to PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s) does/do not include the UL PC parameter setting(s) for PUCCH/PUSCH/SRS
Agreement
On UE power limitation for STxMP for FR2, send LS to RAN4 to check the followings:
· Whether it is feasible to assume power limitation per panel for STxMP (Assumption 1)
· Whether it is feasible to assume a total power limitation per UE over all UE panels used for STxMP (Assumption 2)
· In either of Assumption1 or Assumption 2, whether the total power limitation per UE over all UE panels used for STxMP or the sum of per-panel power limitation for STxMP can be different from (greater than) the existing power limitation for a given power class?
· If both Assumption 1 and Assumption 2 are feasible, whether both assumptions can be applied to a same UE, and what is the relationship between the per-panel power limitation and total power limitation if both are applied (e.g., the sum of per-panel power limitation can be larger than the total power limitation per UE, or should be always the same)?
FFS: Detail of exact LS if agreed
Note: Scenarios of above include at least single carrier scenario for FR2
Note: Above power limitation includes both total radiated power and EIRP
LS to RAN4 (approved on May 24th, see below).

R1-2205639	LS on UE power limitation for STxMP in FR2	RAN1, MediaTek


In current spec. PUSCH transmission power is determined as in the following equation.
[image: ][dBm] (1)
For STxMP, it was agreed that if an indicated joint/UL TCI state(s) applies to a PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s), the UE shall apply the UL PC parameter setting included in the indicated joint/UL TCI state. How to determine PCMAX in STxMP needs to be further studied. 
In current spec., UE configured maximum output power PCMAX,f,c (i) is defined for a carrier f of a serving cell c at a transmission occasion i. And a transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols . In STxMP, at a transmission occasion i, there can be PUSCH transmissions from two panels. Thus, enhancement is needed.
In our views, since PC parameter setting in STxMP is configured per panel, PCMAX shall also be set per panel, so that similar as the above equation (1), the UL Tx power can be determined as the minimum of the Tx power calculated based on per panel PC parameter setting and the per panel PCMAX. An example of equation is given as below, where p is the index of panel.
 (2)
In current spec. the configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the EIRP and TRP are within power limitation bounds.
	[38.101-2-h50]
The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds
[bookmark: _Hlk36570999]PPowerclass + DPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax


For power limitation in STxMP, following two assumptions were discussed in the previous meeting, and an LS was sent to RAN4 regarding the feasibility of the two assumptions.  
· Assumption1: power limitation per panel is assumed. UE UL Tx power of each panel cannot exceed the per panel limitation.
· Assumption2: power limitation per UE is assumed. Sum of UE UL Tx power of two panels cannot exceed the per UE limitation. 
According to RAN4 Reply LS [2], both assumptions are feasible and both assumptions shall be applied to a same UE. 
With both assumptions applied to a UE, UE can set PCMAX for each panel so that both power limitation per panel and power limitation per UE are met.
In current spec. PCMAX as well as PH is reported in PHR MAC CE so that NW is aware of maximum transmission power and power head room of UE. With per panel PCMAX and per panel PC parameter setting, PH and PCMAX shall be reported per panel in PHR MAC CE.
Proposal 3-1:
· For STxMP, PCMAX is set per panel. UL Tx power is determined as minimum of Tx power calculated based on per panel PC parameter setting and per panel PCMAX. For example, PUSCH transmission power can be determined as in the following equation, where p is the index of panel.
 
Proposal 3-2:
· For STxMP, support per panel PCMAX report and per panel PHR.
To support per panel PHR for STxMP, Rel-17 twoPHRMode can be reused as starting point. In Rel-17 two PHR mode, two PHRs are always reported. For PHR MAC CE reported in slot n, the first PHR is reported same as Rel-15/16. 
· If the first PHR is actual PHR and is a repetition of mTRP PUSCH repetitions, 
· the second PHR is actual PHR if the repetition of the other TRP is transmitted in slot n
· otherwise, the second PHR is virtual PHR
· If the first PHR is actual PHR and is not sTRP PUSCH, the second PHR is virtual PHR
· If the first PHR is virtual PHR, the second PHR is vrital PHR.
For S-DCI based STxMP or M-DCI based STxMP PUSCH+PUSCH similar methods can be used. However, different from Rel-17, a PUSCH can be transmitted using two panels in S-DCI STxMP, and there can be two overlapped PUSCHs in M-DCI STxMP PUSCH+PUSCH transmission. Some updates can be made accordingly.
Proposal 3-3:
· If S-DCI based STxMP SDM or SFN PUSCH scheme is configured and two PHR mode is configured, two PHRs are always reported. For PHR MAC CE reported in slot n,
· If the first PUSCH transmission in slot n is STxMP SDM or SFN PUSCH, report two actual PHRs for two panels/TRPs.
· If the first PUSCH transmission in slot n is sTRP PUSCH, report actual PHR for the panel/TRP associated with the transmission, report virtual PHR for the other TRP.
· If PHR for a serving cell is based on reference PUSCH transmission, report two virtual PHRs for two panels/TRPs.
Proposal 3-4:
· If M-DCI based STxMP PUSCH+PUSCH scheme is configured and two PHR mode is configured, two PHRs are always reported. For PHR MAC CE reported in slot n,
· If the first PUSCH transmission in slot n overlaps with another PUSCH (i.e., STxMP PUSCH+PUSCH), report two actual PHRs for two panels/TRPs.
· If the first PUSCH transmission in slot n does not overlap with other PUSCH (i.e. sTRP PUSCH), report actual PHR for the panel/TRP associated with the transmission, report virtual PHR for the other TRP.
· If PHR for a serving cell is based on reference PUSCH transmission, report two virtual PHRs for two panels/TRPs.
For M-TRP PUSCH/PUCCH, the applied UL PC parameter setting if one or both indicated joint or UL TCI state(s) is not associated with an UL PC parameter setting (including P0, alpha for PUSCH, and closed loop index) for PUCCH/PUSCH was discussed. Default power control parameter setting was supported in Rel-17 unified TCI. In Rel-17, a default power control parameter setting can be configured in BWP-UplinkDedicated and the configured default power control parameter setting can be used when joint or UL TCI is not associated with an UL PC parameter setting. Furthermore, per TRP default power control parameter was supported in Rel-17 S-DCI M-TRP PUSCH repetition. In Rel-17 M-TRP PUSCH, per TRP default power control parameter can be determined and used when SRI field is not included in DCI or association between PC parameter and SRI is not provided. Thus, from our perspective, per TRP default power control parameter setting should also be supported with Rel-18 unified TCI framework. 
A straightforward enhancement is to configure two default power control parameter settings in BWP-UplinkDedicated for two TRPs. The default power control parameter settings can be used when joint or UL TCI is not associated with an UL PC parameter setting. For M-TRP PUSCH/PUCCH, the first/second default power control parameter can correspond to first/second “indicated TCI” respectively. If the first/second “indicated TCI” applies to a PUSCH/PUCCH transmission and is not associated with a PC parameter setting, the corresponding default power control parameter can be applied to the PUSCH/PUCCH transmission.
Proposal 3-5:
· Configure two default power control parameter settings in BWP-UplinkDedicated for two TRPs. The default power control parameter settings can be used when joint or UL TCI is not associated with an UL PC parameter setting.
· For M-TRP PUSCH/PUCCH, the first/second default power control parameter can correspond to first/second “indicated TCI” respectively. If the first/second “indicated TCI” applies to a PUSCH/PUCCH transmission and is not associated with a PC parameter setting, the corresponding default power control can be applied to the PUSCH/PUCCH transmission.

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 RRC configuration is provided to inform that the UE shall apply the 1st or the 2nd 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, 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 less than threshold,
· 1) If there is any other DL signal on the same symbols as the CSI-RS,
· UE applies QCL assumption of the other DL signal when receiving the A-CSI-RS. If the other DL signal has two TCI states, UE applies the 1st TCI state.
· 2) Else,
· If the UE is in FR1, or the UE supports the capability of two default beams in FR2, the 1st or the 2nd indicated joint/DL TCI state is applied to the A-CSI-RS depending on the above RRC configuration.
· If the UE doesn’t support the capability of two default beams in FR2, UE applies the 1st joint/DL indicated TCI state to the A-CSI-RS regardless of the above RRC configuration.
Proposal 2-2 (M-DCI based MTRP):
· On unified TCI framework extension for M-DCI based MTRP, if RRC configuration is provided to inform that the UE shall apply the 1st or the 2nd 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, 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 less than threshold,
· 1) If there is any other DL signal associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS, on the same symbols as the CSI-RS,
· UE applies QCL assumption of the other DL signal when receiving the A-CSI-RS.
· 2) Else,
· If the UE is in FR1, or the UE supports the capability of two default beams in FR2, the 1st or the 2nd indicated joint/DL TCI state is applied to the A-CSI-RS depending on the above RRC configuration.
· The 1st and the 2nd indicated joint/DL TCI state correspond to the indicated joint/DL TCI state specific to coresetPoolIndex value 0 and value 1, respectively.
· If the UE doesn’t support the capability of two default beams in FR2, UE applies the joint/DL indicated TCI state, associated with the same coresetPoolIndex as the PDCCH triggering the aperiodic CSI-RS, to the A-CSI-RS regardless of the above RRC configuration.
Proposal 2-3:
· On unified TCI framework extension for S-DCI based MTRP, regardless of the configuration of TCI state selection field,
· The threshold is reported by UE capability. Select one from the following options (Opt.1 is preferred).
· Opt.1: Introduce new values of the threshold, which contain at least one value smaller than 14-symbols for SCS 120kHz.
· Introduce new UE capability to report whether to support buffering with the two default beams for the scheduling offset < thleshold.
· Opt.2: Reuse UE capability of timeDurationForQCL as the threshold.
· Reuse UE capability of defaultQCL-TwoTCI-r16 to report whether to support buffering with the two default beams
Proposal 2-4:
· To configure/determine that a CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP, support Alt.1: 
· Alt1: A CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if a TCI state activation command (MAC-CE) that activates at least one TCI codepoint mapped with more than one join TCI states, more than one DL TCI states, or more than one UL TCI states is received and applied in the CC
· Alt2: A CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if a Rel-18 TCI state activation command (MAC-CE) for S-DCI based MTRP operation (which is different from the TCI state activation command (MAC-CE) for Rel-17 unified TCI framework) is received and applied in the CC
Proposal 2-5:
· On unified TCI framework extension for S-DCI based MTRP, specify TPC parameters for PUSCH/PUCCH/SRS after NW response to TRP-specific BFR request to a BFD-RS set:
· the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding cell
· the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding cell
· the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding cell
· On unified TCI framework extension for M-DCI based MTRP, specify TPC parameters for PUSCH/PUCCH/SRS after NW response to TRP-specific BFR request to a BFD-RS set:
· the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding cell
· the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding cell
· the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding cell
· Adopt the following TP in clause 6 in TS38.213.
	6	Link recovery procedures
*** Unchanged parts are omitted ***
For serving cells associated with sets  and , and with sets  and , and having radio link quality worse than Qout,LR, and if a UE is provided 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, after 28 symbols from a last symbol of a first PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the second PUSCH and having a toggled NDI field value, the UE
-    monitors PDCCH that applies the first TCI-State state, and receives PDSCH and aperiodic CSI-RS resource that apply the first TCI-State, using same antenna port quasi co-location parameters as the ones associated with a corresponding index  from , if any,
-    monitors PDCCH that applies the second TCI-State, and receives PDSCH and aperiodic CSI-RS resource that apply the second TCI-State, using same antenna port quasi co-location parameters as the ones associated with a corresponding index  from , if any,
-	transmits PUSCH, PUCCH, and SRS that apply the first TCI-State or TCI-UL-State using a same spatial domain filter as the one corresponding to  from , if any, and using the RS index  from , if any, for obtaining a corresponding downlink pathloss estimate,
-	transmits PUSCH, PUCCH, and SRS that apply the second TCI-State or TCI-UL-State using a same spatial domain filter as the one corresponding to  from , if any, and using the RS index  from , if any, for obtaining a corresponding downlink pathloss estimate.
-  the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding cell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding cell
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding cell
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the serving cells.
For serving cells associated with sets  and , and with sets  and , and having radio link quality worse than Qout,LR, and if a UE is provided two coresetPoolIndex values 0 and 1 for the first and second CORESETs, or is not provided coresetPoolIndex value for the first CORESETs and is provided coresetPoolIndex value of 1 for the second CORESETs, respectively, and the UE is provided dl-OrJointTCI-StateList or TCI-UL-State, after 28 symbols from a last symbol of a first PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the second PUSCH and having a toggled NDI field value, the UE
-    monitors PDCCH in the first CORESETs, and receives PDSCH scheduled/activated by PDCCH in the first CORESETs, and aperiodic CSI-RS resource that apply a TCI-State specific to the first CORESETs, using same antenna port quasi co-location parameters as the ones associated with a corresponding index  from , if any,
-    monitors PDCCH in the second CORESETs, and receives PDSCH scheduled/activated by PDCCH in the second CORESETs, and aperiodic CSI-RS resource that apply a TCI-State specific to the second CORESETs, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index  from , if any,
-	transmits PUSCH, PUCCH, and SRS that apply TCI-State or TCI-UL-State specific to the first CORESETsusing a same spatial domain filter as the one corresponding to  from , if any, and using the RS index  from , if any, for obtaining a corresponding downlink pathloss estimate,
-	transmits PUSCH, PUCCH, and SRS that apply TCI-State or TCI-UL-State specific to the second CORESETs using a same spatial domain filter as the one corresponding to  from , if any, and using the RS index  from , if any, for obtaining a corresponding downlink pathloss estimate.
-  the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding cell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding cell
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding cell
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the serving cells.


Proposal 2-6:
· Adopt at least the following Rel.17 CRs agreed in RAN1#112bis-e to Rel.18.
· R1-2304230
· Proposal-1 in Section 4 in R1-2304061
Proposal 2-7:
· On QCL update after BFR for unified TCI framework, adopt the following TP:
	6	Link recovery procedures
*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList indicating a unified TCI state for the PCell or the PSCell [6, TS 38.214], after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and the PUCCH, using a same spatial domain filter as for the last PRACH transmission using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1 
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList indicating a unified TCI state for the PCell or the PSCell and the UE provides BFR MAC CE in Msg3 or MsgA of contention based random access procedure, after 28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in [11, TS 38.321], the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and PUCCH, using a same spatial domain filter as for the last PRACH transmission using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1 
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList indicating a unified TCI state, after 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	if SSB -MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, on the SCell (s) indicated by the MAC CE, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and PUCCH, using a same spatial domain filter as the one corresponding to , if any, and using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding SCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding SCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding Scell
*** Unchanged parts are omitted ***


Proposal 2-8:
· On unified TCI framework, adopt the following TP:
	6	Link recovery procedures
*** Unchanged parts are omitted ***
For serving cells associated with sets  and , and with sets  and , and having radio link quality worse than Qout,LR, if a UE is not provided dl-OrJointTCI-StateList or TCI-UL-State indicating a unified TCI state, after 28 symbols from a last symbol of a first PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for transmission of the second PUSCH and having a toggled NDI field value, the UE assumes antenna port quasi-collocation parameters 
-	corresponding to  from , if any, for the first CORESETs,
-	corresponding to  from , if any, for the second CORESETs
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the serving cells.
*** Unchanged parts are omitted ***



Power control for M-TRP operation
Proposal 3-1:
· For STxMP, PCMAX is set per panel. UL Tx power is determined as minimum of Tx power calculated based on per panel PC parameter setting and per panel PCMAX. For example, PUSCH transmission power can be determined as in the following equation, where p is the index of panel.
 
Proposal 3-2:
· For STxMP, support per panel PCMAX report and per panel PHR.
Proposal 3-3:
· If S-DCI based STxMP SDM or SFN PUSCH scheme is configured and two PHR mode is configured, two PHRs are always reported. For PHR MAC CE reported in slot n,
· If the first PUSCH transmission in slot n is STxMP SDM or SFN PUSCH, report two actual PHRs for two panels/TRPs.
· If the first PUSCH transmission in slot n is sTRP PUSCH, report actual PHR for the panel/TRP associated with the transmission, report virtual PHR for the other TRP.
· If PHR for a serving cell is based on reference PUSCH transmission, report two virtual PHRs for two panels/TRPs.
Proposal 3-4:
· If M-DCI based STxMP PUSCH+PUSCH scheme is configured and two PHR mode is configured, two PHRs are always reported. For PHR MAC CE reported in slot n,
· If the first PUSCH transmission in slot n overlaps with another PUSCH (i.e., STxMP PUSCH+PUSCH), report two actual PHRs for two panels/TRPs.
· If the first PUSCH transmission in slot n does not overlap with other PUSCH (i.e. sTRP PUSCH), report actual PHR for the panel/TRP associated with the transmission, report virtual PHR for the other TRP.
· If PHR for a serving cell is based on reference PUSCH transmission, report two virtual PHRs for two panels/TRPs.
Proposal 3-5:
· Configure two default power control parameter settings in BWP-UplinkDedicated for two TRPs. The default power control parameter settings can be used when joint or UL TCI is not associated with an UL PC parameter setting.
· For M-TRP PUSCH/PUCCH, the first/second default power control parameter can correspond to first/second “indicated TCI” respectively. If the first/second “indicated TCI” applies to a PUSCH/PUCCH transmission and is not associated with a PC parameter setting, the corresponding default power control can be applied to the PUSCH/PUCCH transmission.


Reference
[1] 3GPP RP-213598, “New WID: MIMO Evolution for Downlink and Uplink”, RAN#94-e, Dec. 2021.
[2] 3GPP R4-2303494, “Reply LS on UE power limitation for STxMP in FR2, RAN4, Mar. 2023
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