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<< Start of change 1>>
6.3.1	PCell Cell Switch
6.3.1.1	Introduction
The purpose of LTM cell switch is to switch the PCell or PSCell to another cell. The requirements in this section are applicable to LTM PCell switch.
The requirements in this clause are applicable to SA and NR-DC, and to both intra-frequency and inter-frequency LTM cell switch. The requirements in this clause are applicable inter-frequency cell switch in FR2 only when network has configured UE to perform L3 measurement with SSB index or L1 measurement before cell switch command, or SFN of serving cell from which cell switch command is received and target cell are the same.
The requirements in this clause are applicable to SA for the following scenarios:
PCell switch to a neighboring cell.
-	FR1 cell to FR1 cell
-	FR1 cell to FR2 cell
-	FR2 cell to FR2 cell
-	FR2 cell to FR1 cell
PCell switch to a serving SCell in MCG
-	FR1 cell to FR1 cell
-	FR2 cell to FR2 cell
The requirements in this clause are applicable to NR-DC for the following scenarios:
PCell switch to a neighboring cell
-	FR1 cell to FR1 cell
PCell switch to a serving SCell in MCG
-	FR1 cell to FR1 cell

6.3.1.2	LTM Cell Switch delay
LTM cell switch delay DLTM is the delay from the end of the last TTI containing the MAC-CE command for cell switch until the time the UE transmits the first UL message on the target cell. 
When the target cell and the target joint UL/DL TCI state or separate UL and DL TCI states in the MAC-CE LTM cell switch command are known, the LTM cell switch delay is defined as: 
	DLTM = Tcmd  + TLTM-interrupt
[bookmark: _Hlk146017905]Where:
Tcmd equals to THARQ + 3ms, where THARQ is the timing between cell switch command and acknowledgement as specified in TS 38.213.
TLTM-interrupt is as stated in section 6.3.1.2.1.
The target cell in the LTM cell switch command is known if the following conditions are met:
-	During the last 5 seconds before the reception of the cell switch command:
-	The UE has sent a valid L1 or L3 measurement report for the target cell, and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell,
-	One of the SSBs measured from the target cell also remains detectable during the cell switch delay according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell.
Otherwise, the cell is unknown.
The target joint DL/UL TCI state or separate DL and UL TCI states in the LTM cell switch command are 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 DL/UL TCI state to the completion of LTM cell switch, where the RS resource for L1-RSRP measurement is the RS in target DL/UL TCI state or QCLed to the target DL/UL TCI state
-	LTM cell 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 DL/UL TCI state before the LTM cell switch command
-	The target DL/UL TCI state remains detectable during the LTM cell switching period
-	The SSB associated with the target DL/UL TCI state remain detectable during the cell switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the target joint DL/UL TCI state or separate DL and UL TCI state is unknown.
[bookmark: _Hlk148099348]6.3.1.3	Interruption time
The interruption time TLTM-interrupt is the time between the end of the last TTI containing the MAC-CE command for LTM cell switch until the time the UE transmits the first UL message on the target cell, excluding Tcmd stated in section 6.3.1.2.
	TLTM-interrupt  = TLTM-RRC-processing + TLTM-processing + Tfirst-RS + TRS-proc + TLTM-IU ms,
Where: 
TLTM-RRC-processing is the time for early ASN.1 decoding and validity/compliance check for the RRC configuration of the LTM target cell indicated in the LTM cell switch command. 
TLTM-RRC-processing  = 0, if the the UE supporting capability [earlyDecodingAndValidityCheck] has performed early ASN.1 decoding and validity/compliance check of the complete LTM candidate cell configuration prior to the cell switch command for the LTM target cell indicated in the cell switch command.
Editor’s note: FFS the conditions under which the UE with new capability can work with early ASN.1 decoding and validity/compliance check
Otherwise TLTM-RRC-processing = 10 ms.
TLTM-processing is the time for UE processing, consisting of applying the target cell parameters and L1/L2 change. 
The value of TLTM-processing is 20 ms for FR1 to FR1 and FR2 to FR2 LTM cell switch. 
The value of TLTM-processing is 40 ms for FR1 to FR2 and FR2 to FR1 LTM cell switch. 
Editor’s note: FFS whether a smaller value can be considered in some scenarios or under certain conditions, or whether to introduce a new UE capability to support smaller value of TLTM-processing.
Tfirst-RS is the time for fine time tracking and acquiring full timing information of the target cell. 
TRS-proc is the time for SSB RS processing. 
Tfirst-RS = 0 and TRS-proc= 0 under the following conditions:
-	The target TCI state indicated in the LTM cell switch command is in the LTM candidate cell active TCI state list or in the serving cell active TCI state list, and
-	The time between receiving the MAC-CE activating the target TCI state and the LTM cell switch command is at least [THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, where THARQ, TOk, Tfirst-SSB and TSSB-proc are as stated in section 8.15.3], Tfirst-SSB is the time to first SSB transmission after MAC CE command is decoded by the UE when SSB is within active BWP and the time to first SSB transmission overlapped with MGL after MAC CE command is decoded by the UE when SSB is outside active BWP, and
-	The time between receiving the MAC-CE activating the target TCI state and the LTM cell switch command is not larger than 160ms or
-	L1-RSRP measurement period is not larger than 160 ms.
Editor’s note: FFS other conditions.
Otherwise, 
Tfirst-RS is the time to the first SSB transmission on the target cell [after Tcmd] if SSB is QCL-TypeA or QCL-TypeC to target TCI state or the time to the first TRS transmission on the target cell after Tcmd if TRS is QCL-TypeA or QCL-TypeC to target TCI state.
Editor’s note: FFS whether TRS transmission is also considered.
TRS-proc = 2 ms.
TLTM-IU is the interruption uncertainty during LTM cell switch.
For RACH-based LTM cell switch, TLTM-IU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TLTM-IU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
For RACH-less LTM cell switch, TLTM-IU_is the uncertainty on transmitting the first uplink transmission on the target cell.
<< End of change 1>>

<< Start of change 2>>
8.20	PSCell Cell Switch
8.20.1	Introduction
The purpose of LTM cell switch is to switch the PCell or PSCell to another cell. The requirements in this section are applicable to LTM PSCell switch.
The requirements in this clause are applicable to both intra-frequency and inter-frequency LTM cell switch. The requirements in this clause are applicable inter-frequency cell switch in FR2 only when network has configured UE to perform L3 measurement with SSB index or L1 measurement before cell switch command, or SFN of serving cell from which cell switch command is received and target cell are the same.
The requirements in this clause are applicable to NR-DC for the following scenarios:
PSCell switch to a neighboring cell
-	FR1 cell to FR1 cell
-	FR1 cell to FR2 cell
-	FR2 cell to FR2 cell
-	FR2 cell to FR1 cell
PSCell switch to a serving SCell in SCG
-	FR1 cell to FR1 cell
-	FR2 cell to FR2 cell
8.20.2	LTM Cell Switch delay
LTM cell switch delay DLTM is the delay from the end of the last TTI containing the MAC-CE command for cell switch until the time the UE transmits the first UL message on the target cell. 
When the target cell and the target joint UL/DL TCI state or separate UL and DL TCI states in the MAC-CE LTM cell switch command are known, the LTM cell switch delay is defined as: 
	DLTM = Tcmd + TLTM-RRC-processing + TLTM-processing + Tfirst-RS + TRS-proc + TLTM-IU msTLTM-interrupt
Where:
Tcmd is as stated in section 6.3.1.2.
TLTM-RRC-processing, TLTM-processing, Tfirst-RS, TRS-proc and TLTM-IU are as stated in section 6.3.1.3.TLTM-interrupt is as stated in section 8.20.1.3.
The definition of known LTM target cell and the definition of known target joint DL/UL TCI state or separate DL and UL TCI states are as stated in section 6.3.1.2.
The interruption on PCell and other serving cells specified in TS38.133 clause 8.2.4.2.21 for NR-DC is allowed only during TLTM-processing.
8.20.3	voidInterruption time
The interruption time TLTM-interrupt is the time between the end of the last TTI containing the MAC-CE command for LTM cell switch until the time the UE transmits the first UL message on the target cell, excluding Tcmd stated in section 8.20.1.2.
	TLTM-interrupt  = TLTM-RRC-processing + TLTM-processing + Tfirst-RS + TRS-proc + TLTM-IU ms,
Where: 
TLTM-RRC-processing, TLTM-processing, Tfirst-RS, TRS-proc and TLTM-IU are as stated in section 6.3.1.3.
<< End of change 2>>

<< Start of change 3>>
8.2.4.1	Introduction
This clause contains the requirements related to the interruptions on PCell, PSCell and activated SCell if configured, when 
	up to 1 SCell in FR1 and up to 7 SCell(s) in FR2 are configured, deconfigured, activated or deactivated when UE is operating in NR-DC (FR1+FR2) or,
	up to [4] SCell(s) in FR1 are configured, deconfigured, activated or deactivated when UE is operating in NR-DC (FR1+FR1) or,
	a supplementary UL carrier or an UL carrier is configured or de-configured, or
	measurements on SCC with deactivated SCell in NR SCG, or
	measurements on the deactivated PSCell in NR SCG, or
	UL/DL BWP is switched on PCell, PSCell or SCell, 
	UE-specific CBW is changed on PCell, PSCell or SCell, or
	transitions between active and non-active during DRX, or
	transitions from non-DRX to DRX, or
	CGI reading of an NR neighbour cell with autonomous gaps, or
	CGI reading of an E-UTRA neighbour cell with autonomous gaps.
	NR SRS carrier based switching, or
	NR SRS antenna port switching.
	RLM/BFD Measurement on deactivatd NR PSCell, or
	NR SCell is activated based on aperiodic CSI-RS, or
	PDCCH ordered RACH on target cell in LTM,. or
	PSCell cell switch.
Note:	interruptions at SCell addition/release, activation/deactivation and during measurements on SCC may not be required by all UEs.
The interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC reconfiguration procedure [2] for SCell addition/release or MAC control signalling [17] for SCell activation/deactivation command. 
The requirements shall apply for NR-DC with an NR PCell, PSCell or SCell.
For a UE which does not support per-FR measurement gap, interruptions to the PCell and activated SCell may be caused by SCells on any frequency range. For a UE which supports per-FR gaps, interruptions to PCell, PSCell and activated SCell may be caused by SCells on the same frequency range as the victim cell.
<< End of change 3>>

<< Start of change 4>>
8.2.4.2.21	Interruptions at PSCell Cell switch
When PSCell cell switch is triggered using the LTM Cell Switch Command as defined in TS 38.321 [7], the UE is allowed an interruption of up to the duration shown in table 8.2.4.2.21-1 on any activated serving cell in MCG during the cell switch delay.
Table 8.2.4.2.21-1: Interruption duration for PSCell cell switch for inter-band DC
	[image: ]
	NR Slot length (ms) 
	Interruption length (slots)

	
	of victim cell
	Sync
	Async

	0
	1
	1 
	2

	1
	0.5
	2 
	3

	2
	0.25
	Both aggressor cell and victim cell are on FR2-1
	4 
	5

	
	
	Either aggressor cell or victim cell is on FR1
	5
	

	3
	0.125
	Aggressor cell is on FR2-1
	8 
	9

	
	
	Aggressor cell is on FR1
	9 
	

	5
	0.03125
	Aggressor cell is on FR1
	33
	33

	6
	0.015625
	Aggressor cell is on FR1
	65
	65


<< End of change 4>>
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