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Start of Change 1 
[bookmark: _Hlk167793852]4.7	Measurement report for fast CA/DC setup
4.7.1	Introduction
The requirements of measurement report for fast CA/DC setup apply in this clause for:
-      UE supporting [Measurement validation based on EMR measurement] [solution based on existing measurement] and configured with Rel-18 CA/DC candidate frequencies/cells indicated measIdleCarrierListNR-r16 and/or measIdleCarrierListEUTRA-r16 by higher layers.
-     A UE supporting [Measurement validation based on non-EMR measurement] [solution based on existing measurement] and idleInactiveNR-MeasReport-r16 or idleInactiveEUTRA-MeasReport-r16 shall report based on the idle mode measurement which is specified in clause 4.4, and according to the measurement reporting requirements  with fulfil the requirement specifiedy in clause 4.7.3. 
A UE supporting [Measurement validation based on non-EMR measurement] If UE does not support idleInactiveNR-MeasReport-r16 or idleInactiveEUTRA-MeasReport-r16 but UE supports [solution based on existing measurement], UE shall report based on the idle mode measurement which is specified in the clause 4.2.2 , and according to the measurement reporting requirements specified in the clause 4.7.3.with fulfill the requirement specified in clause 4.7.3.  
UE is not required to report for fast CA/DC setup from any measurements during IDLE mode for carriers which are not configured by higher layers.
4.7.2	Void

4.7.3	Measurement Report Requirements
A UE shall perform validity check and report valid measurement results:  
-     if the UE is supporting [Measurement validation based on EMR measurement] and measIdleValidityDuration-r18 is configured for carriers in measIdleCarrierListNR-r16 or measIdleCarrierListEUTRA-r16,  
-    if the UE is supporting [Measurement validation based on non-EMR measurement] and measReselectionValidityDuration-r18 is configured for carriers in measReselectionCarrierListNR-r18
[bookmark: _Hlk167794286]A UE supporting [solution based on existing measurement] capability shall be able to report valid measurement results. The measurement results are considered valid if the following conditions are met for the validity check:
-	the measurements are performed within the last [X] seconds before msg1 transmission for RRC resume/setup request within the last:
	-	 measIdleValidityDuration-r18 seconds for carriers configured in measIdleCarrierListNR-r16 or measIdleCarrierListEUTRA-r16, and/or 
	-	 measReselectionValidityDuration-r18 seconds for carriers configured in measReselectionCarrierListNR-r18,
, where [X] is configured by [TBD], and
-	the measurement results satisfy measurement accuracy requirement at the measurement instance.
Otherwise, the measurement results are considered invalid. The UE shall not report invalid measurement results when measIdleValidityDuration-r18 and/or measReselectionValidityDuration-r18 X is configured. 
If the measIdleValidityDuration-r18 [X] is not configured, the UE is not required to perform validity check for carriers in measIdleCarrierListNR-r16 and measIdleCarrierListEUTRA-r16, and the UE may report measurement results given the measurement results satisfy measurement accuracy requirement at the measurement instance.
If the measReselectionValidityDuration-r18 is not configured, the UE is not required to perform validity check for carriers configured in measReselectionCarrierListNR-r18, and the UE may report measurement results given the measurement results satisfy measurement accuracy requirement at the measurement instance.
RSRP, RSRQ measurements contained in the measurement reports shall meet the corresponding accuracy requirements at the measurement instance specified in the clauses 10.1.2B, 10.1.3B, 10.1.4B, 10.1.5B, 10.1.7B, 10.1.8B, 10.1.9B, 10.1.10B.

End of Change 1

Start of Change 2
5.8	Measurement report for fast CA/DC setup
5.8.1	Introduction
[bookmark: _Hlk167794482]The requirements of measurement report for fast CA/DC setup apply in this clause for:
 -    UE supporting [Measurement validation based on EMR measurement] and configured with measIdleCarrierListNR-r16 and/or measIdleCarrierListEUTRA-r16 [solution based on existing measurement] and configured with Rel-18 CA/DC candidate frequencies/cells indicated by higher layers.
-    UE supporting [Measurement validation based on non-EMR measurement] and configured with measReselectionCarrierListNR-r18 higher layers.
A UE supporting [Measurement validation based on non-EMR measurement] [solution based on existing measurement] and idleInactiveNR-MeasReport-r16 or idleInactiveEUTRA-MeasReport-r16 shall report based on the inactive mode measurement which is specified in the clause 5.4 with fulfil the requirement specifiy , and according to the measurement reporting requirements specified in the clause 5.8.3. 
A UE supporting [Measurement validation based on EMR measurement] shall report based on the inactive-mode cell re-selection requirements specified in clause 5.1.2, and according to the measurement reporting requirements specified in the clause 5.8.3. 
UE is not required to report for fast CA/DC setup from any measurements during INACTIVE mode for carriers which are not configured by higher layers.
If UE does not support idleInactiveNR-MeasReport-r16 or idleInactiveEUTRA-MeasReport-r16 but UE supports [solution based on existing measurement], UE shall report based on the inactive mode measurement which is specified in clause 5.1.2 with fulfill the requirement specified in clause 5.8.3. 

5.8.2	Void

5.8.3	Measurement Report Requirements
The requirements in clause 4.7.3 shall apply.
End of Change 2

Start of Change 3
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 in FR1, or based on L1-RSRP report in FR2.
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.
-	L1-RSRP measurement is configured and
-	The target LTM candidate cell is on an FR1 carrier whose TCI state associated with SSB indicated in the PDCCH-order is activated, and the time gap between the MAC-CE activating the target TCI state and the PDCCH is larger than TCI state activation delay defined in clause 8.x.3, and 
-   L1-RSRP measurement period of candidate cell is not larger than 160ms, or
-	The time between the MAC-CE activating the target TCI state and the PDCCH is not larger than 160ms.
-	 =  + , otherwise, where
·  is the time to the first SSB occasion, after [1slot from] the end of the slot of the PDCCH, when SSB is within active BWP
·    is the time to the first SSB occasion, overlapped with MGL after [2]ms and [1slot from] the end of the slot of the PDCCH when SSB is outside active BWP
FFS: this is only applicable to UE supporting inter-frequency L1 measurement with MG.
·  = 2 ms, which is the time for SSB processing;
-	 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.
End of Change 3

Start of Change 4 
[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 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
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 6.3.1.32.1.
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 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.
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: 
[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 at least NT,2+10 ms before the LTM cell switch command, where NT,2 is defined in section 8.1 of TS 38.213 [3]. [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 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 UE is configured with LTM L1 intra- and/or inter-frequency measurements for the target cell, and
-	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 TCI state activation delay stated in section 8.x, 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, or
-	The target cell is an FR1 cell, and the UE is not configured with LTM L1 intra- and/or inter-frequency measurements for the target cell, and 
-	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 TCI state activation delay stated in section 8.x, and not more than TCI state activation delay stated in section 8.x + [160 ms], or
-	The time gap between the latest PDCCH ordered RACH preamble transmission on the target cell and the cell switch command is not more than [160 ms].
-	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.
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 4


Start of Change 5 
7.1	UE transmit timing
7.1.1	Introduction

The UE shall have capability to follow the frame timing change of the reference cell in connected state or when transmiting PUSCH on CG resources for SDT in RRC_Inactive. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. For serving cell(s) in pTAG, UE shall use the SpCell as the reference cell for deriving the UE transmit timing for cells in the pTAG. For serving cell(s) in sTAG, UE shall use any of the activated SCells as the reference cell for deriving the UE transmit timing for the cells in the sTAG. UE initial transmit timing accuracy and gradual timing adjustment requirements are defined in the following requirements.
In the requirements of clause 7.1.2, the term reference cell on a carrier frequency subject to CCA is not available at the UE refers to when at least one SSB is configured by gNB, but the first two successive candidate SSB positions for the same SSB index within the discovery burst transmission window are not available during at least one discovery burst transmission window, at the UE due to DL CCA failures at gNB during the last 1280 ms; otherwise the reference cell on the carrier frequency subject to CCA is considered as available at the UE.
[For UE supporting rach-EarlyTA-Measurement-r18[RACH-based early TA acquisition] for LTM, and if the candidate cell is a neighbor cell or a secondary serving cell without uplink carrier, 

-	UE shall have capability to follow the frame timing of the reference cell. The PRACH transmission for early TA acquisition takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. For the neighbor cell to which PRACH is transmitted, UE shall use this neighbor candidate cell as the reference cell for deriving transmit timing. UE initial transmit timing accuracy is defined in the following requirements.]
Editor’s Note: The above requirements for RACH-based early TA acquisition can be revisited if any further agreements in other WG have impacts on the DL reference timing
Editor’s Note: FFS whether additional handling is needed when the candidate cell is a secondary serving cell.
For multi-DCI based multi-TRP operation with two TAs, for each TAG, the uplink transmission timing takes place  before the reception of the first detected path (in time) of [one of] the corresponding downlink reference signal(s) of the cell associated with a coresetPoolIndex having same TAG as the uplink signal, where   is commanded by the network independently for each TAG [TS 38.331].
In the requirements of clause 7.1.2, the SSB applies for both CD-SSB and NCD-SSB if the UE supports ncd-SSB-BWP-Wor-r18.
7.1.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies:
-	when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission, or it is the first transmission sent on the PSCell for activating the deactivated SCG without RACH.
-	when it is the transmission for PUSCH on CG resources for SDT in RRC_Inactive.
-	when it is the first transmission on target cell after UE receives LTM cell switch command.
Editor’s Note: FFS the timing accuracy requirements for UE-based TA derivation.
When the UL SCS is 120 kHz or smaller, the UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. When the UL SCS is 480 kHz the UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available in the last 80 ms. When the UL SCS is 960 kHz the UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available in the last 40 ms. 
Editor’s Note: For LTM, the impact to uplink timing accuracy requirements due to the SSB availability for PDCCH ordered RACH before cell switch is FFS.
The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: ]. The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing  is received from the reference cell at the UE antenna. NTA for PRACH is defined as 0.
[image: ] (in Tc units) for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in clause 7.3 was applied. NTA for other channels is not changed until next timing advance is received. The value of[image: ]depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). [image: ]is defined in Table 7.1.2-2.
For multi-DCI based multi-TRP operation with two TAs, UE initial transmission timing error requirements specified in this clause is applicable for each TAG and shall be met for each TAG sepately. The reference point for each TAG is the first detected path (in time) of [one of] the corresponding downlink reference signal(s) of the cell associated with a coresetPoolIndex having same TAG as the uplink signal [TS 38.331].
Table 7.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2-1
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	2-2
	120
	120
	3.5*64*Tc

	
	
	480
	1.58*64*Tc

	
	480
	120
	2.86*64*Tc

	
	
	480
	1.35*64*Tc

	
	
	960
	0.90*64*Tc

	
	960
	120
	2.80*64*Tc

	
	
	480
	1.13*64*Tc

	
	
	960
	0.86*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]



Table 7.1.2-2: The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 FDD or TDD band with neither E-UTRA–NR nor NB-IoT–NR coexistence case 
	25600 (Note 1)

	FR1 FDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case 
	0 (Note 1)

	FR1 TDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case
	39936 (Note 1)

	FR2
	13792

	Note 1:	The UE identifies [image: ] based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided with the information n-TimingAdvanceOffset, the default value of [image: ] is set as 25600 for FR1 band. In case of multiple UL carriers in the same TAG, UE expects that the same value of n-TimingAdvanceOffset is provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and the value 39936 of [image: ] can also be provided for a FDD serving cell.
Note 2:	Void



When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied.
Table 7.1.2-3: void
If the UE uses a reference cell on a carrier frequency subject to CCA for deriving the UE transmit timing, then the UE shall meet all the transmit timing requirements defined in clause 7.1.2 provided that the reference cell is available at the UE. If the reference cell is not available at the UE on a carrier frequency subject to CCA, then the UE is allowed to transmit in the uplink provided that the UE meets all the transmit timing requirements defined in clause 7.1.2; otherwise the UE shall not transmit any uplink signal.
If a reference cell on a carrier frequency belonging to the PTAG, which is subject to CCA, is not available at the UE then the UE is allowed to use any of available activated SCell(s) at the UE in PTAG as a new reference cell. If the SCell used as reference cell is deactivated, or becomes not available, the UE is allowed to use another active serving cell in PTAG as new reference cell.
If a reference cell on a carrier frequency belonging to the STAG, which is subject to CCA is not available at the UE then the UE is allowed to use any of available activated SCell(s) at the UE in STAG as a new reference cell.
Unchanged sections omitted

End of Change 5

Start of Change 6
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 6


Start of Change 7
8.2.4.2.x	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.x-1 on any activated serving cell in MCG during the cell switch delay.
Table 8.2.4.2.x-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 
	



End of Change 7


Start of Change 8
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, 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 8

Start of Change 9
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.
The requirements in this clause apply for
-	Known TCI state in FR1 and FR2 specifed in clause 8.x.2, and 
-	Unknown TCI state in FR1 specifed in clause 8.x.2, provided the following conditions are met:
· UE has reported L3 measurement result with the associated SSB index of the TCI state within [1280ms or 5 seconds] before the LTM TCI state activation command.
· SNR of the associated SSB is above -3dB.
8.x.2	Known TCI state conditions
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
Otherwise, the candidate TCI state is unknown.
8.x.3	SSB based TCI state activation delay
In FR1, when the UE receives LTM candidate cell TCI state activation command at slot n, the 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, when the UE receives 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 definition of Tfirst-SSB_List or Tfirst-SSB
Editor’s Note: FFS whether and how to consider unknown TCI state in FR2

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 serving cell active TCI state list or LTM candidate cell active TCI state list, 0 otherwise.
-	Tfirst-SSB is the time to first SSB occasion after slot n + THARQ + when the target SSB is within active BWP, upon receiving PDSCH carrying MAC-CE activation command in slot n;
-	Tfirst-SSB is the time to first SSB occasion overlapping with MGL after slot n + THARQ + + [2ms] if the SSB needs to be measured with MG, upon receiving PDSCH carrying MAC-CE activation command in slot n;
· FFS: this is only applicable to UE supporting inter-frequency L1 measurement with MG.
-	TSSB-proc = 2 ms.
End of Change 9

Start of Change 10 
9.14.1	Introduction
A measurement is defined as an SSB based intra-frequency L1-RSRP measurement provided the centre frequency of the SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
When configured with [LTM-CSI-ResourceConfig-r18] by the network, the UE shall be able to perform L1-RSRP measurements of configured measurement resources from a neighbor cell, with the measurement resources configured as SSBs of the neighbor cell. 
If the number of resources/cells, including the number of resources/cells configured for serving cell L1-RSRP measurement in 9.14 exceeds the UE capability indicated by [x]specified in 9.14.4, it is up to UE implementation on how to choose cells/SSB to measure, and the cells whose TCI state(s) are in the active TCI state list shall be prioritized.
The UE shall report the measurement quantity and send periodic, semi-persistent or aperiodic reports, according to the higher layer parameter [reportConfigType-r18] of each reporting setting [LTM-CSI-ReportConfig-r18].
End of Change 10

Start of Change 11
9.14.2	Requirements Applicability
The requirements in the clause 9.14 are applicable to FR1 and FR2-1 for LTM.
The requirements in clause 9.14 apply, provided for the SSB from the neighbor cell configured for intra-frequency L1-RSRP measurement, the following conditions are met:
-	The cell is known
-	[The SSB configured for intra-frequency L1-RSRP measurement is on the same carrier frequency of SSB configured for L3 intra-frequency measurement].
-	The SSB resources configured for L1-RSRP measurements are measurable.
An SSB resource configured for L1-RSRP for neigbor cell shall be considered measurable when for each relevant SSB the following conditions are met: 
-	L1-RSRP related side conditions given in clause [10.1.19] for FR1 and [10.1.20] for FR2-1, respectively, for a corresponding band, 
-	SSB_RP and SSB Ês/Iot according to Annex [B.2.4.1] for a corresponding band. 
The cell is considered as known if the following conditions are met in this requirement:
-	The UE has performed L3 measurement on the target cell during the last 5 seconds, and
-	The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2.
Otherwise, the cell is unknown.
End of Change 11

Start of Change 12
9.14.4	Number of SSB frequency layers, number of cells and number of SSBs
For each intra-frequency layer, the UE shall be capable of performing L1-RSRP measurements for at least [[TBD] cells/SSBs based on UE capability].
The number of intra-frequency layers, number of cells and number of SSBs that UE shall be capable of performing L1-RSRP measurements on are reported by [TBD].
For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario, where this single intra-frequency layer shall be the same frequency layer that UE performs L3 intra-frequency layer in that FR2 band.
End of Change 12

Start of Change 13
9.14.5.1	SSB based L1-RSRP Reporting
The requirements specified in this clause are only applicable when
-	highSpeedMeasFlag-r16 is not configured, and 
-	highSpeedMeasFlagFR2-r17 is not configured, and 
-	highSpeedMeasCA-Scell-r17 is not configured.
-	The SSB from the neighbor cell completely contained in the active BWP of the UE
If a neighbor cell is known according 9.14.2, the UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_intra if deriveSSB-IndexFromCell is enabled or UE has reported SSB index in L3 measurement report of the same cell. Otherwise, UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_intra+TSSB_time_index_intra, where TSSB_time_index_intra is the time period used to acquire the index of the SSB being measured given in Table 9.2.5.1-3.
The value of TL1-RSRP_Measurement_Period_SSB_intra is defined for FR1 in Table 9.14.5.1-1 for UE incapable of [capability of measurement with RTD>CP] and in Table 9.14.5.1-2 for UE capable of [capability of measurement with RTD>CP].  The value of TL1-RSRP_Measurement_Period_SSB_intra is defined for FR2 in Table 9.14.5.1-3 for UE incapable of [capability of measurement with RTD>CP] and in Table 9.14.5.1-4 for UE capable of [capability of measurement with RTD>CP], where
-	M=1. 
-	N= 8.
-	P value for SSB resource to be measured is defined as
-	Ntotal / Noutside_MG in FR1
-	Psharing factor * Ntotal / Noutside_MG in FR2 with Navailable = 0
-	Ntotal / Navailable in FR2 with Navailable > 0
For a window W of duration max (TL1,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gaps and per-FR measurement gaps within the same FR as serving cell, and starting at the beginning of any SSB resource occasion: 
-	Ntotal is the total number of SSB resource occasions within the window, including those overlapped with measurement gap occasions or SMTC occasions within the window, and
-	Noutside_MG is the number of SSB resource occasions that are not overlapped with any measurement gap occasion within the window W
-	Navailable is the number of SSB resource occasions that are not overlapped with any measurement gap occasion nor any SMTC occasion within the window W
-	TL1 is periodicity of the target SSB.
-	Psharing factor = 1, if the SSB configured for L1-RSRP measurement outside measurement gap is
-	not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving carrier, and,
-	not overlapped with the RSSI symbols indicated by ss-RSSI-Measurement and 1data symbol before each RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-RSSI-Measurement, given that ss-RSSI-Measurement is configured,
-	Psharing factor = 3, otherwise.
-	PL1_sharing is defined as
-	When number of neighboring cells configured with SSB based L1-RSRP measurement is 1
-	PL1_sharing = 2, if any symbol of the SSBs from serving cell and neighbor cell are overlapping or adjacent (in time domain)
-	PL1_sharing = 1, otherwise
-	When number of neighboring cells configured with SSB based L1-RSRP measurement is more than 1
-	When none of TCI state(s) of the intra-frequency neighbor cells or inter-frequency neighbor cells without gapany neighbor cell, which are supposed to be measured without measurement gap, are not in the active TCI state list
-	PL1_sharing = 3*NNeighbor_Cell, where NNeighbor_Cell is the number of neighbor cells (to measure on intra-frequency and inter-frequency without gap) whose TCI state(s) are not in the active TCI state list 
-	Otherwise
-	PL1_sharing = 3*NNeighbor_Cell_in_list, where NNeighbor_Cell_in_list  is the number of neigbour cells (including intra-frequency neighbor cells and inter-frequency without gap neighbor cells) whose TCI state(s) are in the active TCI state list. No requirements are defined for any other cell(s) whose TCI state(s) is not in the active TCI state list.
If the high layer in TS 38.331 [2] signaling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1. TSMTCperiod is the shortest SMTC period among all CCs in the same FR2 band, provided the SMTC offset of all CCs in FR2 have the same offset.
Longer measurement period would be expected if the combination of SSB, SMTC occasion and measurement gap configurations does not meet pervious previous conditions.
For either an FR1 or FR2 cell, longer measurement period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For either an FR1 or FR2 cell, longer L1 RSRP measurement period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.

Table 9.14.5.1-1: Intra-frequency L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_intra in FR1 [for UE incapable of [capability of measurement with RTD>CP]]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_intra (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB_NBC)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB_NBC))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB_NBC is the periodicity of the neighbor cell SSB-Index configured for intra-frequency L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	K = 1.5.
Note 3:     Void.The requirements apply when the max RTD between the serving cell and any candidate cell on which UE is required to perform L1-RSRP measurement on the same frequency layer is not larger than CP length of the cell on the frequency layer. 




Table 9.14.5.1-2: Intra-frequency L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_intra in FR1 for UE capable of [capability of measurement with RTD>CP]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_intra (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB_NBC*NLayer)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB_NBC) *NLayer)

	DRX cycle > 320ms
	ceil(M*P)*TDRX*NLayer

	Note 1:	TSSB_NBC is the periodicity of the neighbor cell SSB-Index configured for intra-frequency L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.  [NLayer = the number of intra-frequency layers configured for L1-RSRP measurement with [LTM-CSI-ResourceConfig-r18] + the number of inter-frequency layers without measurement gaps which are configured for L1-RSRP measurement with [LTM-CSI-ResourceConfig-r18]].
Note 2:	K = 1.5.
Note 3:     UE shall at least measure neighbour cells which are activated for TCI state within UE capability and additional cells to measure is up to UE implementation.



Table 9.14.5.1-3: Intra-frequency L1-RSRP measurement period TIntra_ L1-RSRP_Measurement_Period_SSB in FR2 [for UE incapable of [capability of measurement with RTD>CP]]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_intra (ms) 

	non-DRX
	max(TReport, ceil(M*P*PL1_sharing*N)*TSSB_NBC)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*PL1_sharing *N)*max(TDRX,TSSB_NBC) )

	DRX cycle > 320ms
	ceil(1.5*M*P*PL1_sharing*N)*TDRX

	Note 1:	TSSB_NBC is the periodicity of the neighbor cell SSB-Index configured for intra-frequency L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2: 	The requirements in this table apply only if the actual RTD of serving cell and neighbor cell is not larger than CP.The requirements apply when the max RTD between the serving cell and any candidate cell on which UE is required to perform L1-RSRP measurement on the same frequency layer is not larger than CP length of the cell on the frequency layer.
Note3:	When the number of neighbor cells to be measured on intra-frequency and inter-frequency without gap is more than 1 and TCI state(s) of at least one of these neighbor cells is in the active TCI state list, the requirements apply only to the cell(s) that have TCI state(s) is in the active TCI state list.




Table 9.14.5.1-4: Intra-frequency L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_intra in FR2 for UE capable of [capability of measurement with RTD>CP]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_intra (ms) 

	non-DRX
	max(TReport, ceil(M*P*PL1_sharing*N)*TSSB_NBC)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*PL1_sharing*N)*max(TDRX,TSSB_NBC))

	DRX cycle > 320ms
	ceil(1.5*M*P*PL1_sharing*N)*TDRX

	Note 1:	TSSB_NBC is the periodicity of the neighbor cell SSB-Index configured for intra-frequency L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	When the number of neighbor cells to be measured on intra-frequency and inter-frequency without gap is more than 1 and TCI state(s) of at least one of these neighbor cells is in the active TCI state list, the requirements apply only to the cell(s) that have TCI state(s) is in the active TCI state list.



End of Change 13

Start of Change 14
9.14.7.3	Scheduling availability of UE performing L1-RSRP measurement on FR2
The following scheduling restriction applies due to L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on the concerned OFDM symbols, where the concern OFDM symbols are 
-	the same and 1 OFDM symbol before or after the OFDM symbols corresponding to the SSB indexes configured for L1-RSRP measurement, if UE supports [capability of measurement with RTD>CP],
-	the same OFDM symbols corresponding to the SSB indexes configured for L1-RSRP measurement, if UE does not support [capability of measurement with RTD>CP],
When intra-band carrier aggregation in FR2 is performed, the scheduling restrictions is performed apply to cell(s) in the band on the symbols that fully or partially overlap with restricted symbols.
When inter-band carrier aggregation in FR2 is performed, there are no scheduling restrictions on FR2 cells in the bands due to L1-RSRP measurement performed on FR2 cell(s) in different band(s), provided that UE is capable of independent beam management on this FR2 band pair. Additionally, there is no scheduling restriction if the UE is configured with different numerology between SSB on one FR2 band and data on the other FR2 band provided the UE is configured for IBM operation for the band pair.
If following conditions are met,
-	UE has been notified about system information update through paging,
-	The gap between UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set and that notifies system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2 slots,
For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, UE shallis expected to receive the PDCCH that UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for L1-RSRP measurement; and 
For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, UE shallis expected to receive PDSCH that corresponds to the PDCCH that UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for L1-RSRP measurement.
End of Change 14

Start of Change 15
[bookmark: _Hlk163165152]9.15.1	Introduction
A L1-RSRP measurement is defined as an inter-frequency L1-RSRP measurement provided it is not defined as an intra- frequency L1-RSRP measurement according to clause 9.14.
For UE supporting ltm-InterFreqMeasGap-r18, When when measurement gaps are providedconfigured, the UE shall be able to perform inter-frequency L1-RSRP measurements of SSBs from inter-frequency neighbor cells. 
For UE supporting [39-2 in RAN4 feature list], the UE shall perform inter-frequency L1-RSRP measurements of SSBs from inter-frequency neighbor cells if SSBs are within active BWPs. 
The UE shall be able to measure all SSB resources within the LTM-CSI-ResourceConfig-r18CSI-ResourceConfig settings configured for L1-RSRP measurement on inter-frequency neighbor cells with measurement gaps according to UE capability specified in 9.15.4. If the number of resources configured exceeds the UE capability specified in 9.15.4indicated by [TBD], it is up to UE implementation on how to choose resources to measure, and the cell(s) whose TCI state(s) are in the active TCI state list shall be prioritized.

The UE shall report the measurement quantity (reportQuantity) and send periodic, semi-persistent or aperiodic reports, according to the higher layer parameter reportConfigType-r18reportConfigType of each reporting setting LTM-CSI-ReportConfig-r18CSI-ReportConfig.
End of Change 15

Start of Change 16
9.15.4	Number of SSB frequency layers, number of cells and number of SSBsNumber of cells and number of SSB
The number of inter-frequency layers, number of cells and number of SSBs that UE shall be capable of performing L1-RSRP measurements on are reported in [TBD].
For inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing L1-RSRP measurements for at least [[TBD] cells/SSBs based on UE capability].
End of Change 16

Start of Change 17
9.15.5.1	Inter-frequency SSB based L1-RSRP Reporting
The requirements specified in this clause are only applicable when
-	highSpeedMeasFlag-r16 is not configured, and 
-	highSpeedMeasFlagFR2-r17 is not configured, and 
-	highSpeedMeasCA-Scell-r17 is not configured, and
-	Concurrent gaps are not configured, and
-	SSBs of the neighbor cell configured for inter-frequency L1-RSRP measurement are fully or partially overlapped with measurement gaps.
If an inter-frequency neighbor cell is known according to 9.15.2, the UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_Inter if deriveSSB-IndexFromCellInter-r17 is enabled on target frequency layers or UE is indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured) of the same cell. Otherwise, UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_inter+TSSB_time_index_inter, where TSSB_time_index_inter is the time period used to acquire the index of the SSB being measured given in Table 9.3.4. 
The value of TL1-RSRP_Measurement_Period_SSB_Inter is defined in Table 9.15.5.1-1 for FR1. The value of TL1-RSRP_Measurement_Period_SSB_Inter is defined in Table 9.15.5.1-2 for FR2, where
-	M=[1 or 2] if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=[3 or 4] otherwise 
-	N = 8.
-	CSSFinter: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap in clause 9.1.5.15 for L1-RSRP measurement conducted within measurement gaps.
Table 9.15.5.1-1: Inter-frequency L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_Inter for known cells in FR1
	Condition
	TL1-RSRP_Measurement_Period_SSB_Inter

	No DRX
	Max(Treport, Ceil(M * Kgap)  Max(MGRP, SSB period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(M  1.5 * Kgap)  Max(MGRP, SSB period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(M * Kgap)  DRX cycle  CSSFinter

	Note 1:	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.
Note 2:      If the UE is incapable of [capability of measurement with RTD>CP], the requirements apply for the the cells configured by LTM-CSI-ResourceConfig-r18 on which UE is required to perform L1 measurements, if the actual RTD between cells is not larger than CP. when the max RTD among the cells on the same inter-frequency layer is not larger than CP length.



Table 9.15.5.1-2: Inter-frequency L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_Inter for known cells in FR2
	Condition
	TL1-RSRP_Measurement_Period_SSB_Inter

	No DRX
	Max(Treport, Ceil(Kgap  M*N)  Max(MGRP, SSB period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(1.5 * Kgap  M*N)  Max(MGRP, SSB period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(Kgap  M*N)  DRX cycle  CSSFinter

	Note 1:	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.
Note 2:      If the UE is incapable of [capability of measurement with RTD>CP], the requirements apply for the the cells configured by LTM-CSI-ResourceConfig-r18 on which UE is required to perform L1 measurements, if the actual RTD between cells is not larger than CP.when the max RTD among the cells on the same inter-frequency layer is not larger than CP length.



End of Change 17

Start of Change 18
9.15.6.1.1	Inter-frequency SSB based L1-RSRP measurement
When configured by the network and the inter-frequency cell’s SSB is completely contained in the DL active BWP, the UE shall be able to perform L1-RSRP measurements without gaps and without interruptions based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_inter_withoutGap. 
If a neighbor cell is known according 9.15.2, the UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_inter_withoutGap if deriveSSB-IndexFromCellInter-r17 is enabled or UE has reported SSB index in L3 measurement report of the same cell. Otherwise, UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_inter_withoutGap+TSSB_time_index_inter, where TSSB_time_index_inter is the time period used to acquire the index of the SSB being measured given in Table 9.3.9.1-3 for FR1 and in Table 9.3.9.1-4 for FR2.
The value of TL1-RSRP_Measurement_Period_SSB_inter_withoutGap is defined for FR1 in Table 9.15.6.1.1-1.  The value of TL1-RSRP_Measurement_Period_SSB_inter_withoutGap  is defined for FR2 in Table 9.15.6.1.1-2, where
-	[M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise] 
-	N= 8.
-	P value for SSB resource to be measured is defined as
-	Ntotal / Noutside_MG in FR1
-	Psharing factor * Ntotal / Noutside_MG in FR2 with Navailable = 0
-	Ntotal / Navailable in FR2 with Navailable > 0
For a window W of duration max(TL1,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE measurement gaps and per-FR measurement gaps within the same FR as serving cell, and starting at the beginning of any SSB resource occasion: 
-	Ntotal is the total number of SSB resource occasions within the window, including those overlapped with measurement gap occasions or SMTC occasions within the window, and
-	Noutside_MG is the number of SSB resource occasions that are not overlapped with any measurement gap occasion within the window W
-	Navailable is the number of SSB resource occasions that are not overlapped with any measurement gap occasion nor any SMTC occasion within the window W
-	TL1 is periodicity of the target SSB.
-	Psharing factor = 1, if the SSB configured for L1-RSRP measurement outside measurement gap is
-	not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving carrier, and,
-	not overlapped with the RSSI symbols indicated by ss-RSSI-Measurement and 1data symbol before each RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-RSSI-Measurement, given that ss-RSSI-Measurement is configured,
-	Psharing factor = 3, otherwise.
-	PL1_sharing is defined as
-	When number of neighboring cells to be measured is 1
-	PL1_sharing = 2, if any symbol of the SSBs from serving cell and neighbor cell are overlapping or adjacent (in time domain)
-	PL1_sharing = 1, otherwise
-	When number of neighboring cells to be measured is more than 1
-	When none of TCI state(s) of none of the intra-frequency neighbor cells or inter-frequency neighbor cells without gap are in the active TCI state list
-	PL1_sharing = 3*NNeighbor_Cell, where NNeighbor_Cell is the number of neighbor cells to measure on intra-frequency and inter-frequency without gap 
-	Otherwise
-	PL1_sharing = 3*NNeighbor_Cell_in_list, where NNeighbor_Cell_in_list  is the number of neigbour cells (including intra-frequency neighbour cell(s) and inter-frequency neighbor cell(s) without gap) whose TCI state(s) are in the active TCI state list (including intra-frequency neighbor cells and inter-frequency neighbor cells without gap). No requirements are defined for any other neighbor cell(s) whose TCI state(s) is not in the active TCI state list.

If the high layer in TS 38.331 [2] signaling of smtc2 is configured, for cells indicated in the pci-List parameter in smtc2, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1. 
Longer measurement period would be expected if the combination of SSB, SMTC occasion and measurement gap configurations does not meet previous conditions.
For either an FR1 or FR2 cell, longer measurement period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For either an FR1 or FR2 cell, longer L1 RSRP measurement period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.]
Table 9.15.6.1.1-1: Measurement delay for inter frequency L1-RSRP measurement without measurement gaps in FR1 for UE capable of [capability of measurement with RTD>CP]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_inter_withoutGap (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB_NBC*NLayer)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB_NBC)*NLayer)

	DRX cycle > 320ms
	ceil(M*P)*TDRX*NLayer

	Note 1:	TSSB_NBC is the periodicity of the neighbor cell SSB-Index configured for intra-frequency L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting. NLayer = the number of inter-frequency layers which are configured for L1-RSRP measurement with [LTM-CSI-ResourceConfig-r18] and measured without measurement gaps + the number of intra-frequency layers configured for L1-RSRP measurement with [LTM-CSI-ResourceConfig-r18]. 
Note 2:	K = 1.5.
Note 3: 	Void.



Table 9.15.6.1.1-2: Measurement delay for inter frequency L1-RSRP measurement without measurement gaps in FR2 for UE capable of [capability of measurement with RTD]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_inter_withoutGap (ms) 

	non-DRX
	max(TReport, ceil(M*P*PL1_sharing*N)*TSSB_NBC)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*PL1_sharing *N)*max(TDRX,TSSB_NBC) )

	DRX cycle > 320ms
	ceil(1.5*M*P*PL1_sharing*N)*TDRX

	Note 1:	TSSB_NBC is the periodicity of the neighbor cell SSB-Index configured for intra-frequency L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting. 
Note 2: 	void.
Note 3:	When the number of neighbor cells to be measured on intra-frequency and inter-frequency without gap is more than 1 and TCI state(s) of at least one of the neighbor cells is in the LTM candidate cell active TCI state list, the requirements apply only to the intra-frequency cells and inter-frequency neighbor cells without gap whose TCI state(s) are in the LTM candidate cell active TCI state list.



Table 9.15.6.1.1-3: Measurement delay for inter frequency L1-RSRP measurement without measurement gaps in FR1 [for UE incapable of [capability of measurement with RTD>CP]]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_inter_withoutGap (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB_NBC)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB_NBC))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB_NBC is the periodicity of the neighbor cell SSB-Index configured for intra-frequency L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting. 
Note 2:	K = 1.5
Note 3:	The requirements apply for the cells configured by LTM-CSI-ResourceConfig-r18 on which UE is required to perform L1 measurements, when the max RTD between the serving cell and the inter-frequency cell whose SSB are completely contained in the DL active BWP is not larger than CP lengthFor the the cells configured by LTM-CSI-ResourceConfig-r18 on which UE is required to perform L1 measurements, no requirements if the actual RTD of serving cell and neighbor cell is larger than CP.



Table 9.15.6.1.1-4: Measurement delay for inter frequency L1-RSRP measurement without measurement gaps in FR2 [for UE incapable of [capability of measurement with RTD>CP]]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_inter_withoutGap (ms) 

	non-DRX
	max(TReport, ceil(M*P*PL1_sharing*N)*TSSB_NBC)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*PL1_sharing *N)*max(TDRX,TSSB_NBC) )

	DRX cycle > 320ms
	ceil(1.5*M*P*PL1_sharing*N)*TDRX

	Note 1:	TSSB_NBC is the periodicity of the neighbor cell SSB-Index configured for intra-frequency L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting. 
Note 2: 	The requirements apply for the cells configured by LTM-CSI-ResourceConfig-r18 on which UE is required to perform L1 measurements, when the max RTD between the serving cell and the inter-frequency cell whose SSB are completely contained in the DL active BWP is not larger than CP length For the cells configured by LTM-CSI-ResourceConfig-r18 on which UE is required to perform L1 measurements, no requirements if actual RTD of serving cell and neighbor cell is larger than CP.
[Note 3:      When the number of neighbor cells to be measured on intra-frequency and inter-frequency without gap is more than 1 and TCI                       state(s) of at least one of the neighbor cells is in the LTM candidate cell active TCI state list, the requirements only apply to intra-frequency cells and inter-frequency neighbor cells without gap whose TCI state(s) are in the LTM candidate cell active TCI state list.]



End of Change 18

Start of Change 19
9.15.6.2	Measurement restriction for inter frequency L1-RSRP measurement
Measurement restrictions described in the following clauses apply when UE is performing L1-RSRP measurement on neighbor cell(s) without measurement gap.
Unless explicitly stated, the SSB to be measured for L1-RSRP measurement is transmitted from neigbor cell(s).
Editor’s Note: The section may be further updated based any newly achieved agreements. 

9.15.6.2.1	Measurement restriction for SSB based L1-RSRP
For FR1, 
when the SSB for L1-RSRP measurement fully or partially overlaps with the OFDM symbol as SSB transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement, the concerned OFDM symbols, where the concern OFDM symbols are: 
-	The same OFDM symbol of SSB transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement, and
-	If UE support [capability of measurement with RTD>CP], 1 OFDM symbol before or after the OFDM symbol of SSB transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement. 
- UE shall be able to measure the SSB for L1-RSRP measurement without any restriction;
when the SSB for L1-RSRP measurement fully or partially overlaps with the concerned OFDM symbols, where the concern OFDM symbols are: 
-	the same OFDM symbol of SSB CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement, and 
-	If UE supports [capability of measurement with RTD>CP] capability, 1 OFDM symbol before or after the OFDM symbol of CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement.
-	If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for L1-RSRP measurement without any restriction;
-	If SSB and CSI-RS have different SCS,
-	If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for L1-RSRP measurement without any restriction;
-	If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both SSB for L1-RSRP measurement and CSI-RS. Longer measurement period for SSB based L1-RSRP measurement is expected, and no requirements are defined.
For FR2, for UE incapable of [capability of measurement with RTD>CP] and for UE capable of [capability of measurement with RTD>CP],
when the SSB for L1-RSRP measurement on one CC overlaps with the concerned OFDM symbols, where the concern OFDM symbols are: 
-	the same OFDM symbol as SSB transmitted from serving cell(s) for RLM, BFD, or CBD measurement on the same CC or different CCs in the same band, and 
-	if UE supports [capability of measurement with RTD>CP] capability, 1 OFDM symbol before or after OFDM symbol of SSB transmitted from serving cell(s) for RLM, BFD, or CBD measurement on the same CC or different CCs in the same band
UE is required to measure one of but not both the SSBs. Longer measurement period for SSB based L1-RSRP measurement is expected, and no requirements are defined.
when the SSB for L1-RSRP measurement on one CC overlaps with the concerned OFDM symbols, where the concern OFDM symbols are 
-	the same OFDM symbol as CSI-RS transmitted from serving cell(s) for RLM, BFD, or CBD measurement on the same CC or different CCs in the same band, and 
-	If UE supports [capability of measurement with RTD>CP] capability, 1 OFDM symbol before or after OFDM symbol of CSI-RS transmitted from serving cell(s) for RLM, BFD, or CBD measurement on the same CC or different CCs in the same band.
UE is required to measure one of but not both SSB for L1-RSRP measurement and CSI-RS. Longer measurement period for SSB based L1-RSRP measurement is expected, and no requirements are defined.when the SSB for L1-RSRP measurement on one CC fully or partially overlaps with the OFDM symbol as SSB transmitted from serving cell(s) for RLM, BFD, or CBD measurement on the same CC or different CCs in the same band, UE is required to measure one of but not both SSBs. Longer measurement period for [SSB based RLM/SSB based L1-RSRP] is expected, and no requirements are defined.
when the SSB for L1-RSRP measurement on one CC fully or partially overlaps with the OFDM symbol as CSI-RS transmitted from serving cell(s) for RLM, BFD, or CBD measurement on the same CC or different CCs in the same band, UE is required to measure one of but not both SSB for L1-RSRP measurement and CSI-RS. Longer measurement period for SSB based L1-RSRP measurement is expected, and no requirements are defined.
For FR2, if the network configures same or mixed numerology between SSB for L1-RSRP measurement on one FR2 band and CSI-RS for RLM, BFD, CBD, L1-RSRP or L1-SINR measurement on the other FR2 band, UE shall be able to perform the related SSB based measurements in one band without any measurement restrictions in the other band, provided that UE is capable of independent beam management on this FR2 band pair.
End of Change 19

Start of Change 20
9.15.6.3.3	Scheduling availability of UE performing L1-RSRP measurement on FR2
The following scheduling restriction applies due to L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on the concerned OFDM symbols, where the concern OFDM symbols are:
-	the same OFDM symbols corresponding to the SSB indexes configured for L1-RSRP measurement, and 
-	if UE supports [capability of measurement with RTD>CP] capability, 1 OFDM symbol before or after the OFDM symbols corresponding to the SSB indexes configured for L1-RSRP measurement. 
When intra-band carrier aggregation in FR2 is performed, the scheduling restrictions is performed apply to cell(s) in the band on the symbols that fully or partially overlap with restricted symbols.
When inter-band carrier aggregation in FR2 is performed, there are no scheduling restrictions on FR2 cells in the bands due to L1-RSRP measurement performed on FR2 cell(s) in different band(s), provided that UE is capable of independent beam management on this FR2 band pair. Additionally, there is no scheduling restriction if the UE is configured with different numerology between SSB on one FR2 band and data on the other FR2 band provided the UE is configured for IBM operation for the band pair.
If following conditions are met,
-	UE has been notified about system information update through paging,
-	The gap between UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set and that notifies system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2 slots,
For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, UE shallis expected to receive the PDCCH that UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for L1-RSRP measurement; and 
For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, UE shallis expected to receive PDSCH that corresponds to the PDCCH that UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for L1-RSRP measurement.
End of Change 20
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