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<Start of Change #1>
6.2.2C	PDCCH ordered Random Access for LTM 
6.2.2C.1	Introduction
The requirements in this clause apply for a UE capable of [FG 45-5: RACH-based early TA acquisition] configured to trigger RACH procedure toward target LTM candidate cell before receiving cell switch command MAC-CE. 
The requirements in this clause apply if PDCCH order-based RACH on candidate cell is triggered based on L1-RSRP report or L3-RSRP beam-level report.	Comment by vivo-Yanliang SUN: Change #2
6.2.2C.2	PDCCH ordered Random Access delay
UE shall complete the RACH transmission as defined in TS38.213 [3] clause 8.1, in which  and are defined as the following:
-	 is the time for T/F tracking
-	 = 0 if the following conditions are met.
-	The target LTM neighbor cell is on an FR1 carrier whose TCI state associated with SSB indicated in the PDCCH-order is activated and the time gap between receiving the MAC-CE activating the target TCI state and PDCCH order is larger than [TBD], and 
-   L1-RSRP measurement period of candidate cell is not larger than 160ms or
-	The time between receiving the MAC-CE activating the target TCI state and PDCCH order is not larger than 160ms.
-	Otherwise,
FFS:
-	 is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when SSB is within active BWP + 2ms.
-	 [ is the time to first SSB transmission overlapping with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP + 2ms.]
-	 is the time for RF and baseband preparation. The following apply:  
-	If PRACH bandwidth is outside active UL BWP of the SpCell but within one of configured UL BWPs of other active serving cell, the  is the DCI based BWP switching delay specified in clause 8.6. 
-	If PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, equals to capability value reported in [FG 39-5: RF/BB preparation time for PDCCH-order RACH]. 
-	Otherwise, = 0.

[bookmark: _Toc21342838][bookmark: _Toc29769799][bookmark: _Toc29799298][bookmark: _Toc37254522][bookmark: _Toc37255165][bookmark: _Toc45887188][bookmark: _Toc53171925]<End of Change #1>

<Start of Change #2>
[bookmark: _Hlk164697941]6.3	L1/L2-Triggered Mobility
6.3.1	LTM PCell Cell Switch
6.3.1.1	Introduction
The purpose of LTM cell switch is to switch the PCell or PSCell to a target cell indicated in LTM cell switch command. 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 for inter-frequency cell switch to an FR2 target cell in this clause are only applicable, when 
-	network has configured UE to perform L3 measurement with SSB index or L1 measurement for the target cell before the cell switch command, or 
-	the SFN of the serving cell from which cell switch command is received and the SFN of the target cell are the same.
The requirements in this clause are applicable to SA for the following scenarios:
PCell switch to a neighboring LTM candidate cell
-	FR1 cell to FR1 cell
-	FR1 cell to FR2 cell
-	FR2 cell to FR2 cell
-	FR2 cell to FR1 cell
PCell switch to an LTM candidate cell that is 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 LTM candidate cell
-	FR1 cell to FR1 cell
PCell switch to an LTM candidate cell that is 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 	Comment by vivo-Yanliang SUN: Change #6
· 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, or
· the target cell is known, and the target joint UL/DL TCI state or separate UL and DL TCI states in the MAC-CE LTM cell switch are based on the reported SSB index in L3 report
the LTM cell switch delay is defined as: 
	DLTM = Tcmd  + TLTM-interrupt
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 for measurement 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 NR target cell configured for measurement 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,
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:
[-	The target TCI state in the cell switch command is activated not more than TBD ms before the reception of the cell switch command and SNR of the SSB associated to TCI state ≥ -3dB; or] 
[-	The target TCI state in cell switch command is activated before receiving the cell switch command and the SSB associated to target TCI state is available at least once every TBD ms after the TCI state activation command is received and SNR of the SSB associated to TCI state ≥ -3dB; or]
-	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 valid 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.
A L1-RSRP report is valid if the reported value corresponding to one of the valid codepoints for L1-RSRP in Table 10.1.6.1-1, or any codepoints other than DIFFRSRP_15 in Table 10.1.6.1-2.	Comment by vivo-Yanliang SUN: Change #1
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 + max(Tfirst-RS + TRS-proc, NM*(Tfirst_target-PL-RS + [2]*Ttarget_PL-RS + 2ms))  + TLTM-IU ms,	Comment by vivo-Yanliang SUN: Change #4
Where: 
[bookmark: _Hlk163250408]TLTM-RRC-processing is the time for 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 UE supports [earlyDecodingAndValidityCheck] capability, and at least one of the following conditions is met:
-	The number of candidate cells in the LTM candidate cell configuration does not exceed [number of candidate cells for early ASN.1 decoding and validity check],
-	UE has received LTM candidate cell TCI state activation command for the target cell at least [FFS: THARQ + 13 ms or max{‘TCI activation delay’,  THARQ + 13ms}] before the LTM cell switch command, and the number of candidate cells with TCI state(s) in LTM candidate cell active TCI state list does not exceed [number of candidate cells for early ASN.1 decoding and validity check],
-	UE has received PDCCH order for early RACH for the target cell. [FFS further conditions]
-	[FFS: SCell is not part of the cell switch.]
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. 
If target SpCell is current SCell, the value of TLTM-processing equals to	Comment by vivo-Yanliang SUN: Change #5
· 10 ms for FR1 to FR1 and FR2 to FR2 LTM cell switch. 
· 20 ms for FR1 to FR2 and FR2 to FR1 LTM cell switch. 
Else iIf the UE supports [faster LTM processing] capability, the value of TLTM-processing equals to
[faster intra-FR processing delay (10 ms or 15 ms)] for FR1 to FR1 and FR2 to FR2 LTM cell switch.
[faster inter-FR processing delay (20 ms or 30 ms)] for FR1 to FR2 and FR2 to FR1 LTM cell switch.
Otherwise, the value of TLTM-processing equals to 
-	20 ms for FR1 to FR1 and FR2 to FR2 LTM cell switch. 
-	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,  when the UE does not support [faster LTM processing] capability.
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 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, andor
-	The target TCI state in the cell switch command is in the LTM candidate cell active TCI state list, and 
-	the time gap between receiving the LTM candidate cell TCI state activation MAC-CE and the cell switch command is at least as stated in section [TBD], and
- 	the time gap between receiving the LTM candidate cell TCI state activation MAC-CE and the cell switch command is not more than [160 ms], or the measurement period of the SSB associated to target TCI state is not larger than 160 ms after the LTM candidate cell TCI state activation MAC-CE is received.
-	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], and
-	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].
Editor’s note: FFS whether TRS transmission is also considered.
TRS-proc = 2 ms.
NM, Tfirst_target-PL-RS and Ttarget_PL-RS are as stated in section 8.16.3	Comment by vivo-Yanliang SUN: Change #4
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 #2>

<Start of Change #3>
8.20	LTM 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 for inter-frequency cell switch to an  FR2 target cell in this clause are only applicable, when 
-	network has configured UE to perform L3 measurement with SSB index or L1 measurement for the target cell before cell switch command, or 
-	the SFN of the serving cell from which cell switch command is received and the SFN of the target cell are the same.
The requirements in this clause are applicable to NR-DC for the following scenarios:
PSCell switch to a neighboring LTM candidate cell
-	FR1 cell to FR1 cell
-	FR1 cell to FR2 cell
-	FR2 cell to FR2 cell
-	FR2 cell to FR1 cell
PSCell switch to an LTM candidate cell that is 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, or	Comment by vivo-Yanliang SUN: Change #6
· the target cell is known, and the target joint UL/DL TCI state or separate UL and DL TCI states in the MAC-CE LTM cell switch are based on the reported SSB index in L3 report
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 , TLTM-RRC-processing, TLTM-processing, Tfirst-RS, TRS-proc and TLTM-IU is are as stated in section 6.3.1.2.
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.
8.20.3	Interruption timeVoid
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 #3>

<Start of Change #4>
8.X TCI state activation for LTM candidate cell
8.x.1	Introduction
The requirements in this clause apply for a UE configured with one or more TCI state configurations on LTM candidate cell. UE shall complete the activation of TCI state within the delay defined in this clause after receiving a MAC CE indicating LTM candidate cell TCI state activation before cell switch command as specified in clause 6.1.3.75 of TS 38.321. For FR2, RRM requirements are not applicable if TCI activation command of two candidate cells are received in one MAC PDU, i.e. two MAC-CEs received in one MAC PDU.	Comment by vivo-Yanliang SUN: Change #3
8.x.2	Known conditions for TCI state
The candidate TCI state in the TCI state activation list 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 downlink TCI state to the completion of active downlink TCI state activation, where the RS resource for L1-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
-	The MAC CE command indicating the activation of downlink TCI state 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 valid L1-RSRP report for the target downlink TCI state before the MAC CE command is received. 
-	The target downlink TCI state remains detectable during the downlink TCI state activation period
-	The SSB associated with the downlink TCI state remain detectable during the downlink TCI activation period
-	SNR of the downlink TCI state ≥ -3dB
A L1-RSRP report is valid if the reported value corresponding to one of the valid codepoints for L1-RSRP in Table 10.1.6.1-1, or any codepoints other than DIFFRSRP_15 in Table 10.1.6.1-2.	Comment by vivo-Yanliang SUN: Change #1

8.x.3	SSB based TCI state activation delay
In FR1, if the UE receive LTM candidate cell TCI state activation command at slot n, UE shall have completed the LTM TCI state list update in slot n + THARQ + + [ TOk*(Tfirst-SSB_List or Tfirst-SSB + TSSB-proc) / NR slot length].
In FR2, when all the target TCI states in the active TCI state list are known, if the UE receive TCI state activation command at slot n, UE shall have completed the LTM TCI state list update in slot n + THARQ + + [ TOk*(Tfirst-SSB_List or Tfirst-SSB + TSSB-proc) / NR slot length].

Editor’s Note: FFS the conditions to support unknown TCI state in FR1.
Editor’s Note: FFS the definition of Tfirst-SSB_List or Tfirst-SSB
Editor’s Note: FFS whether and how to consider the case that UE cannot finish T/F tracking in one SSB/gap period
Editor’s Note: FFS whether and how to consider unknown TCI state in FR2
Editor’s Note: whether to consider addition time for PL-RS measurement

Where:
-	THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]. 
-	TOk = 1 if the target TCI state is not in the activated TCI state list, 0 otherwise.


<End of Change #4>


