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8.X4	Active uplink TCI state switching delay for unified TCI extension to multi-DCI
8.X4.1	Introduction
The requirements in this clause apply for a UE configured with DLorJoint-TCIState (if unifiedTCI-StateType is indicated as Joint) or UL-TCIState configurations for UL channels/signals on a serving cell and when UE is configured two different values of CORESETPoolIndex in ControlResourceSet. Further the requirements also apply for all the list of serving cells in simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3, simultaneousU-TCI-UpdateList4 in MR-DC or standalone NR provided all serving cells in the list are configured with the same serving cell and BWP in unifiedTCI-StateRef-r17. There is no requirement when the UE is requested to switch to a TCI state with the higher layer parameter UL-TCIState associated to SRS. UE shall complete the switch of active uplink TCI state within the delay defined in this clause when the UE is requested to switch to a TCI state with the higher layer parameter DLorJointTCIState or UL-TCIState associated to a DL RS. The requirements apply when UE is not expected to receive simultaneously with multi-RX in FR2. The requirements are applicable to each TRP independently. 
PL-RS may be associated with or included in UL TCI state or joint TCI state. The requirements in this clause shall apply if either of the following conditions are met:
-	PL-RS is identical to source RS in UL TCI state or joint TCI state
-	PL-RS and source RS in UL TCI state or joint TCI state are QCL-Type D
When the target UL TCI state refers to an additional PCI different from serving cell PCI in which this UL TCI state is configured, the requirements in this clause are applicable provided that the following conditions are met:
-	Active BWP of the serving cell and a cell with the additional PCI are the same
-	Center frequency, SCS and SFN offset of a cell with the additional PCI are as the same as serving cell
-	The cell with the additional PCI is known to the UE. 
A cell with the additional PCI is known if the following conditions are met:
-	During the last 5s before L1-RSRP measurement is configured, the UE has sent a valid L3 measurement report for the cell with the additional PCI
-	Timing offset between serving cell and the cell with the additional PCI is within CP of the corresponding SCS, except when UE supports RTD>CP with 2 TAs
-	The SSB from the cell with the additional PCI remains detectable according to the cell identification requirements specified in clause 9.2
Otherwise, the cell with the additional PCI is unknown.

8.X4.2	Known conditions for uplink TCI state
The uplink TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target uplink TCI state to the completion of active uplink TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target uplink TCI state or QCLed to the target uplink TCI state
-	Uplink TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement
-	The UE has sent at least 1 L1-RSRP report for the target uplink TCI state before the uplink TCI state switch command
-	The RS configured in target uplink TCI state remains detectable during the uplink TCI state switching period
-	SNR of the RS configured in target uplink TCI state ≥ -3dB
-	The target uplink TCI state remains detectable during the uplink TCI state switching period
-	The SSB associated with the uplink TCI state remain detectable during the uplink TCI switching period
-	SNR of the uplink TCI state ≥ -3dB
-	The SSB can be associated with either the serving cell PCI or a PCI different from serving cell PCI.
Otherwise, the uplink TCI state is unknown.

8.X4.3	MAC-CE based uplink TCI state switch delay
The requirements in this clause shall apply for UL TCI state switch using separate UL TCI state or joint TCI state of unified TCI state switch framework. 
In case that source RS in UL TCI state or joint TCI state is associated with a PCI different from that of the serving cell, the requirements in this clause shall apply if the cell with different PCI satisfies the known cell condition defined in 8.X4.1. If the known cell condition is not met, longer delay may be expected.
In case of joint TCI state switch, UE is not expected to transmit on UL based on the target TCI state before UE completes the DL and UL TCI state switch.
For separate UL TCI state switch or joint TCI state switch for PUCCH or PUSCH, or semi-persistent/aperiodic/periodic SRS, when beamCorrespondenceWithoutUL-BeamSweeping is set to 1, upon receiving PDSCH carrying MAC-CE activation command in slot n on serving cell, 
-	If target TCI state is known,  
-	If UE is not configured with 2 TAs, the UE shall be able to transmit uplink signal with the target TCI state in the slot n+THARQ +  + NM* (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length. 
-	If UE is configured with 2 TAs, the UE shall be able to transmit uplink signal with the target TCI state in the slot n+THARQ +  + [TOk-ref *(Tfirst-SSB-DLRef + 2ms) + NM* (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) ]/ NR slot length. 

-	If target TCI state is unknown,  
-	If UE is not configured with 2 TAs, the UE shall be able to transmit uplink signal with the target TCI state in the slot n+THARQ +  + (TL1-RSRP + Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length.  

-	If UE is configured with 2 TAs, the UE shall be able to transmit uplink signal with the target TCI state in the slot n+THARQ +  + (TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + 2ms)+ Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length.  
-	The UE shall be able to transmit with the old UL TCI state until slot n+ THARQ + .
Where,
-	THARQ (in slot) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
-	NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
In FR2, in case that the target PL-RS associated with or included in the target UL or joint TCI state is SSB, the requirements in this clause shall apply when this target PL-RS is maintained by the UE.
-	PL-RS is maintained provided: 
-	the target PL-RS is associated with or included in the UL or joint TCI states in the active TCI list for PUSCH/PUCCH/SRS transmissions
-	There are no more than 4 different RS activated as PL-RS per serving cell among all active UL TCI states (UL or joint TCI state) for PUSCH/PUCCH/SRS transmissions
-	The target pathloss reference signal remains detectable during TCI state switching period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the TCI state switching period.
-	SNR of the associated SSB ≥-3dB
-	Tfirst_target-PL-RS is time to first pathloss RS transmission after L1-RSRP measurement when target TCI state is unknown.
-	Tfirst_target-PL-RS is time to first pathloss RS transmission after MAC CE command is decoded by the UE for known TCI State.
-	Ttarget_PL-RS is the periodicity of the target pathloss reference signal which would be SSB or NZP CSI-RS when PL-RS is associated with serving cell
-	Ttarget_PL-RS is the periodicity of the target pathloss reference signal which would be SSB when PL-RS is associated with PCI different from serving cell
-	T L1-RSRP is the time for Rx beam refinement in FR2, defined as
-	TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1 or 9.13.4.1,
-	with the assumption of M=1
-	with TReport = 0
-	TL1-RSRP_Measurement_Period_CSI-RS for CSI-RS as specified in clause 9.5.4.2
-	CSI-RS based L1-RSRP measurement only apply for TCI state switch when source RS is associated with serving cell
-	configured with higher layer parameter repetition set to ON 
-	with the assumption of M=1 for periodic CSI-RS
-	for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
-	with TReport = 0
-   TOk-ref = 1, if the target TCI state is known, and the RS of DL timing reference is not in the active TCI state list for PDSCH/PDCCH, 0 otherwise.
-   Tfirst-SSB-DLRef is the time to first SSB after MAC CE command is decoded when target TCI state is known.
-   Tfirst-SSB-DLRef is the time to first SSB after L1-RSRP measurement when target TCI state is unknown.
-   TOuk-ref = 1, for CSI-RS based L1-RSRP measurement, and 0 for SSB based L1-RSRP measurement
The requirements specified in this clause are applicable if no more than 4 different RSs are activated as PL-RS per serving cell among all active UL (or joint) TCI states.
8.X4.4	DCI based uplink TCI state switch delay
When a UE is configured with the higher layer parameter with DLorJointTCIState or UL-TCIState, activated with TCI states for uplink transmission by MAC CE indication of more than one codepoints,  and receives DCI format 1_1/1_2 with or without DL assignment providing indicated TCI-State or TCI state pair in the active TCI list  for a CC, the UE transmits a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI-State indication.
The requirements in this clause are applicable only if the DCI format indicating UL TCI state or joint TCI state switch is received by UE when,
-	target TCI state is known, and
-	target TCI state is in active TCI state list, and
-	target PL-RS is maintained as defined in clause 8.X4.3
If the target TCI state is known, the uplink TCI switching to the indicated UL TCI state or joint TCI state in the DCI format shall be completed starting from the first slot that is at least BeamAppTime-r17 symbols after the last symbol of the PUCCH carrying HARQ-ACK in response to the DCI triggering TCI state activation. The first slot and the beamAppTime-r17symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. The value of beamAppTime-r17is defined in TS 38.331 [2]. The known condition for TCI state defined in clause 8.X4.2 is applied.
If a PL-RS is associated with or included in UL TCI state or joint TCI state, the UL TCI switching and PL-RS switching shall be completed at the same time. 

8.X4.5	Active Uplink TCI state list update delay
The requirements specified in this clause are applicable if
-	higher layer configuration ‘unifiedTCI-StateType-r17’ is set to ‘separate’, and a MAC CE activates more than one target separate TCIs, and at least one UL TCI is included, or
-	higher layer configuration ‘unifiedTCI-StateType-r17’ is set to ‘joint’, and a MAC CE activates more than one target joint TCI.
If all the target TCI states in the active TCI state list are known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to transmit PUCCH, PUSCH or SRS with the new target TCI states at the first slot that is after 
	n + THARQ +  + NM * (Tfirst_target-PL-RS_List + 4 * Ttarget_PL-RS_List + 2ms) / NR slot length,
If a subset of target TCI states in the active TCI state list are unknown, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to transmit PUCCH, PUSCH or SRS with the new target TCI states at the first slot that is after 
	n+THARQ + + (TL1-RSRP_List + Tfirst_target-PL-RS_List + 4*Ttarget_PL-RS_List + 2ms) / NR slot length
If all target TCI states in the active TCI state list are unknown, the requirements specified in this clause are not applicable.
Where 
-	If all TCIs are known, 
-	if the target PL-RS associated with or included in any UL TCI is not maintained, NM = 1;  Where maintained PL-RS is defined in clause 8.16.3
-	if a subset of target TCI states in the active TCI state list are unknown, 
-	TL1-RSRP_List = is the longest L1 measurement time (TL1-RSRP) of the source RS among the unknown target TCI states , where TL1-RSRP is specified in clause 8.16.3
-	if the number of cells associated with the target TCI states in the active TCI list is 2, and time to first PL-RS associated to the TCIs are overlapped in FR2,
-	Tfirst_target-PL-RS_List = Tfirst_target-PL-RS_SC + min(Ttarget-PL-RS_SC , Ttarget-PL-RS_CDP) ;
-	Ttarget-PL-RS_List = 2 * Ttarget-PL-RS_SC, if Ttarget-PL-RS_SC = Ttarget-PL-RS_CDP 
-	Ttarget-PL-RS_List = max(Ttarget-PL-RS_SC , Ttarget-PL-RS_CDP), if  Ttarget-PL-RS_SC  ≠ Ttarget-PL-RS_CDP 
-	if the number of cells associated with the target TCI states in the active TCI list is 2, and time to first PL-RS associated to the TCIs are not overlapped in FR2,
-	Tfirst_target-PL-RS_List = max (Tfirst_target-PL-RS_SC, Tfirst_target-PL-RS_SC);
-	Ttarget-PL-RS_List = max(Ttarget-PL-RS_SC , Ttarget-PL-RS_CDP) 
-	Otherwise,
-	Tfirst_target-PL-RS_List = Tfirst_target-PL-RS_SC
-	Ttarget-PL-RS_List = Ttarget-PL-RS_SC.
-	Tfirst_target-PL-RS_SC is Tfirst_target-PL-RS for serving cell
-	Tfirst_target-PL-RS_CDP is Tfirst_target-PL-RS for cell with different PCI from serving cell
-	Ttarget-PL-RS_SC is Ttarget-PL-RS for serving cell
-	Ttarget-PL-RS_CDP is Ttarget-PL-RS for cell with different PCI from serving cell-	THARQ, Tfirst_target-PL-RS, Ttarget-PL-RS are defined in clause 8.16.3.
[bookmark: _Hlk101704964]The requirements specified in this clause do not apply if more than 4 different RSs are activated as PL-RS per serving cell among all active UL (or joint) TCI states.
When UE receives PDSCH carrying MAC-CE for active TCI state list update, and 
-	higher layer configuration ‘unifiedTCI-StateType-r17’ is set to ‘joint’, or 
-	higher layer configuration ‘unifiedTCI-StateType-r17’ is set to ‘separate’, while the target TCI list comprises at least one DL TCIs and at least one UL TCIs,
UE is not expected to transmit on UL based on the target TCI before UE completes the DL and UL TCI list update.
The requirements in this clause are applicable when the source RS of the active UL TCI state is a DL-RS and this DL-RS is included as one of the source RSs in the DL active TCI list.

