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[bookmark: _Hlk110923768]In this contribution, we provide our views on the some of the open issues for L1/L2 triggered inter-cell mobility (LTM). 
Discussion
In this contribution we discuss the following subtopics in the subsequent sections. 
· DL pre-synchronisation to LTM candidate cells
· LTM L1-RSRP measurement requirements
· LTM Cell switch delay requirements
· LTM UE features 
[bookmark: _Toc5952573]DL pre-synchronisation to LTM candidate cells 
In this section we discuss the following aspects 
· TCI state activation requirements for LTM candidate cell
· DL T/F tracking for the SSB not associated to activated TCI states.  
TCI state activation requirements for LTM candidate cell 
In last meeting RAN4 agreed to define the delay requirements for TCI state activation. 
· RAN4 to define a time gap between TCI state activation and PDCCH order RACH or cell switch. If PDCCH order or cell switch cmd is received before the time gap, additional time for T/F tracking in PDCCH order RACH delay or cell switch delay requirement is needed.
Based on the above agreement, RAN4 needs to define the delay required for UE to be ready with T/F tracking for the TCI states indicated in the active TCI state list. We can consider the TCI state list activation requirements defined as part of the FeMIMO work item as baseline to define the requirements.
	If all the target TCI states in the active TCI state list are known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall have completed the TCI state list update in slot.
	n + THARQ + +  TOk*(Tfirst-SSB_List + TSSB-proc) / NR slot length.
If a subset of the target TCI states in the active TCI state list are unknown, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall have completed the TCI state list update in slot. 
	n+ THARQ + + (TL1-RSRP_list +TOuk*(Tfirst-SSB_List+ TSSB-proc)) / NR slot length.
If all target TCI states in the active TCI state list are unknown, the requirements specified in this clause are not applicable.
Where 
-	TL1-RSRP_List is the longest L1 measurement time (TL1-RSRP) of the source RS among the unknown target TCI states, where TL1-RSRP is specified in clause 8.15.3
-	If the number of cells associated with the target TCI states in the active TCI list is 2, and time to first SSBs associated to the TCIs are overlapped in FR2,
-	Tfirst-SSB_List = Tfirst-SSB_SC + min(TSSB_SC , TSSB_CDP).
-	If the number of cells associated with the target TCI states in the active TCI list is 2, and time to first SSBs associated to the TCIs are not overlapped in FR1 or FR2,
-	Tfirst-SSB_List = max(Tfirst-SSB_SC , Tfirst-SSB_CDP)

-	Otherwise,
-	Tfirst-SSB_List = Tfirst-SSB_SC.
-	TSSB_SC is the SSB periodicity of serving cell.
-	TSSB_CDP is the SSB periodicity of cell with different PCI from serving cell.
- 	Tfirst-SSB_SC is the Tfirst-SSB from serving cell
-	Tfirst-SSB_CDP is the Tfirst-SSB from cell with different PCI from serving cell.
-	THARQ, Tfirst-SSB, TSSB-proc , TOk, TOuk are defined in clause 8.15.3. TSSB is the SSB periodicity.
When UE receives PDSCH carrying MAC-CE for active TCI state list update, and
-	higher layer configuration ‘unifiedTCI-StateType-r17’ is set to ‘joint’, or 
-	higher layer configuration ‘unifiedTCI-StateType-r17’ is set to ‘separate’, while the target TCI list comprises at least one DL TCIs and at least one UL TCIs,
UE is not expected to receive on DL based on the target TCI state before UE completes the DL and UL TCI state list update



Observation 1: In FeMIMO, active TCI state list requirements are defined for known TCI states and unknown TCI states.
Proposal 1:  TCI state activation requirements to be defined for known and unknown LTM candidate TCI states in the list of LTM TCI state activation.
Following the similar approach as the FeMIMO, we think TCI state activation requirements can be defined as following:
If 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 + TSSB-proc) / NR slot length.
If any of the target TCI states in the active TCI state list are unknown, which TCI states UE activates is known to the NW. One approach (approach 1) is, UE needs to activate the known TCI state first and unknown TCI states after activating the known TCI states. Other approach (approach 2) is the order of TCI state activation is up to UE implementation. Considering it is the maintenance phase of the WI, we are fine with second approach of order of TCI state activation being up to UE implementation. For approach 2, if the UE receives TCI state activation command at slot n, UE shall have completed the LTM TCI state list update in slot. 
	n+ THARQ + + (TL1-RSRP_list +TOuk*(Tfirst-SSB_List+ TSSB-proc)) / NR slot length.
Proposal 2:  RAN4 to agree the following as requirements for LTM candidate TCI state activation delay before receiving the cell switch command. 
· If all the target LTM TCI states in the active TCI state list are known, if 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 + TSSB-proc) / NR slot length.
· If any of the target TCI states in the active TCI state list are unknown, if the UE receives TCI state activation command at slot n, UE shall have completed the LTM TCI state list update in slot n+ THARQ + + (TL1-RSRP_list +TOuk*(Tfirst-SSB_List+ TSSB-proc)) / NR slot length.

Defintion of TL1-RSRP_list 
TL1-RSRP_list is defined as following in FeMIMO WI. We think the similar principles can be followed for the defintion of TL1-RSRP_list  for the LTM.
	-	TL1-RSRP_List is the longest L1 measurement time (TL1-RSRP) of the source RS among the unknown target TCI states, where TL1-RSRP is specified in clause 8.15.3.
Where 
-	T L1-RSRP = 0 in FR1 or when the TCI state switching not involving QCL-TypeD in FR2. Otherwise, 
-	T L1-RSRP is the time for Rx beam refinement in FR2, defined as
-	TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1, 
-	with the assumption of M=1
-	with TReport = 0




As shown in above table, for FR1, T L1-RSRP = 0 and for FR2, T L1-RSRP is the time for Rx beam refinement in FR2, and is defined as
-	TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.14 and 9.15 
-	with the assumption of M=1
-	with TReport = 0
-    NNeighbor_Cell is the number of neighbour cells that are to be activated with TCI states

Proposal 3:  In the TCI state activation requirements for LTM candidate cells, T L1-RSRP = 0 for FR1
Proposal 4:  In the TCI state activation requirements for LTM candidate cells, for FR2, T L1-RSRP is the time for Rx beam refinement in FR2, defined as
· TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.14 and 9.15, 
· with the assumption of M=1
· with TReport = 0
· NNeighbor_Cell is the number of neighbour cells that are to be activated with TCI states
Defintion of Tfirst-SSB_List
[bookmark: _Hlk162769462]Following the similar principles as in FeMIMO, if the number of SSB (e.g., SSB can be from different cells) associated with TCI states in the list is more than 1, and time to first SSBs associated to the LTM candidate TCIs for FR2 are overlapped, UE can perform SSB T/F sync in sequence for FR2 due to different RX beam assumption for the FR2. Time required for T/F synchronization is given by Tfirst-SSB_List.
[bookmark: _Hlk162766095]Tfirst-SSB_List = Tfirst-SSB_LTM1 + Tfirst-SSB_LTM2 + ... +Tfirst-SSB_LTMn.
[bookmark: _Hlk162765195]If the number of SSB (e.g., SSB can be from different cells) associated with the target TCI states in the active TCI list is more than 1, and time to first SSBs associated to the LTM candidate TCIs are not overlapped in FR1 or FR2, UE can receive them in parallel and the total time required will depend on the time to receive last SSB.
Tfirst-SSB_List = max (Tfirst-SSB_LTM1 , Tfirst-SSB_LTM2 , .. , Tfirst-SSB_LTMn)
Otherwise,  
Tfirst-SSB_List = Tfirst-SSB_LTM.
Based on the above analysis we make following proposal.
Proposal 5:  In the TCI state activation requirements for LTM candidate cells, Tfirst-SSB_List is given by
· For FR2,
· Tfirst-SSB_List = Tfirst-SSB_LTM1 + Tfirst-SSB_LTM2 + ... +Tfirst-SSB_LTMn, if the time to first SSB associated to LTM candidate TCI states are overlapped in FR2.
· Tfirst-SSB_List = max (Tfirst-SSB_LTM1, Tfirst-SSB_LTM2,  .. , Tfirst-SSB_LTMn.) if the time to first SSB associated to LTM candidate TCI states are not overlapped.
· For FR1, Tfirst-SSB_List = max (Tfirst-SSB_LTM1, Tfirst-SSB_LTM2,  .. , Tfirst-SSB_LTMn). 
· Where, the Tfirst-SSB_LTMn is the SSB periodicity of LTM candidate cell n.

DL T/F tracking for the SSB not associated to activated TCI states   
In RAN4#108 meeting, following was agreed w.r.t UL Tx timing requirements.
Applicability of UL Tx timing requirements for PDCCH ordered PRACH to target cell.
a. If TCI state of target cell has been activated before PDCCH ordered RACH, and if SSB index indicated in PDCCH order is in the active TCI state list, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking to meet Te requirements. otherwise, additional time for SSB based T/F tracking is needed.
b. If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms, whether additional delay is needed for TSSB is FFS
As per this agreement, if NW indicates the RACH preamble or RACH occasion corresponds to SSB which was in the active TCI state list, and if the measurement period of L1-RSRP is not longer than 160ms, UE does not need additional SSB for fine time tracking before transmitting the RACH preamble. One of the open issues was if NW indicated other SSB than the SSB corresponding to activated TCI, does the UE need additional time for fine time tracking. In MIMO multi-TRP, different SSBs can be transmitted from different TRPs which are non-collocated, and they may have large propagation delay differences between them. However, for mobility, all the SSBs are assumed to be transmitted from the same TRP. At least till Rel-18 we do not assume mTRP for mobility.
As per the existing timing error requirements, UE is allowed to detect first path with up to 115 meters accuracy. That means, even if the propagation delay difference between SSBs is up to 115mts, UE will meet the timing error requirements. We think in both FR1 and FR2, propagation delay difference between different SSBs that are transmitted from the same TRP may not be more than 115 meters for most practical cases. 
Further, since the number of SSB that can be activated in the active TCI state list is very low (hardly it may be one or two for neighbour cells), and the PDCCH order-based RACH indication need not be entirely based on the strongest SSB alone, if the two SSB RSRP are within close range, NW can indicate either of the SSB for RACH depending on which SSB RACH occasion comes first after the PDCH order. 
Further, in previous meetings, RAN4 agreed that UE obtains fine time tracking when UE measures L1-RSRP. When a TCI state is activated for a cell, at least for that cell, we think UE can store the timing information of the all the SSB. 
Moreover, when we define intra-frequency co-located requirements, we assume that RTD between different collocated nodes are less than 260ns. Since all the SSB are from same TRP or node, we can assume that RTD between the SSB is less than 260ns. If agreeing on a common timing for all SSB is risky from UE implementation point of view, we can add RTD as side condition.
Having said that since it is already maintenance part, we are fine to not consider this scenario in Rel-18. 


UL pre-synchronisation to LTM candidate cells 
Issue 4-4-3: The value of additional time for RF/BB preparation and RF re-tuning: when PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell
< Agreement>
· For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell, if UE supports PRACH transmission outside any of the configured UL BWPs of any active serving cell, candidate values of the time needed for RF/BB preparation and RF retuning: 1ms, 3ms, 5ms, 10ms.
· If identified, RAN4 to further discuss issues due to concurrencies, in terms of max number of carriers for SRS carrier switch and PRACH transmission, between ‘PRACH transmission outside any of the configured UL BWPs of any active serving cell’ and ‘SRS carrier switch.’

For the UE supporting ‘PDCCH-order PRACH transmission outside any of the configured UL BWPs of any active serving cell’ and ‘SRS carrier switch,’ the number of SRS carrier switch and/or SRS carrier switch delay can be potentially impacted due to RF script build, load, and program. Although there can be multiple ways of addressing such a concurrency issue depending on different cases, in order to avoid unnecessary prolonging the interruption duration and defining complicated solutions, we propose to extend the interruption length to both DL and UL before/after the PDCCH-order PRACH by 1ms.
Proposal 6:  Interruption to both DL and UL duration before/after PDCCH-order LTM PRACH is extended by 1ms for the following case:
· The PDCCH-order PRACH is not fully contained in any of UE’s configured UL BWP(s) of active serving cells, and 
· the number of RRC-configured LTM cells whose PRACH resources are not fully overlapping in the frequency domain is more than 2, and 
· UE is configured with SRS carrier.


LTM L1-RSRP measurement requirements
In previous RAN4 meetings, RAN4 defined L1-RSRP measurement period requirements for periodic and semi-persistent reporting. However, we think RAN4 needs to clarify the requirements when LTM CSI resource is configured with aperiodic reporting.
In legacy L1-RSRP measurement requirement, RAN4 did not capture the requirements for aperiodic reporting in RAN4 specification as the UE reporting behaviour is specified in RAN1 specification. If it is only for aperiodic reporting of L1-RSRP, as in legacy, we may not need to explicitly specify the measurement reporting requirement for aperiodic reporting in RAN4 specification. However, since RAN1 do not mention the relation between L1-RSRP measurement and T/F synchronisation requirements explicitly, we think RAN4 should clarify the UE measurement behaviour so that it is clear for the NW when to schedule PRACH preamble for PDCCH order-based RACH. We understand that following case is supported for aperiodic reporting. 
Case 1: Periodic/Semi-persistent RS and Aperiodic reporting
For case 1 our understanding is UE keeps measuring L1-RSRP at every measurement occasion available (with scaling and sharing principles considered) and when the aperiodic reporting is triggered, UE reports the measurement results available at the UE in the UL grant associated with aperiodic reporting. 
Since the RS is periodic or semi-persistent, we think the measurement period should not include the TReport and UE should be able to measure at each measurement occasion applicable (while considering the sharing among the carriers) for the carrier. 
Proposal 7:  If a LTM CSI report is configured as aperiodic reporting, measurement period for aperiodic reporting is same as the existing measurement period requirements specified in clause 9.14 and 9.15 with TReport = 0. 

Issue 2-1-2: L1-RSRP measurement period of intra-f neighbour cell of deactivated SCC 
<Way Forward> Further discuss the following option
· Option 1(Huawei): If network configures a LTM candidate cell which is one neighbour cell on the deactivated SCC, LTM L1-RSRP measurement period is to be applied to the cell.
We agree with the importance of this scenario. Based on the agreement in UE feature group discussion, total cells UE can measure consists of serving and neighbour cells. 
· Introduce a UE capability to indicate the supported maximum number of serving cells and neighbouring cells across all frequency layers for L1 measurement.
In some deployments, NW can configure UE with SCell and deactivate them when they are not needed for capacity purpose. Since the total cells UE indicated is included for serving and LTM neighbours, NW may need to use the cells configured for the SCell as LTM candidate cells. Deactivated SCells are generally has higher measurement period and may not be measured with L1-RSRP. Considering this, if a cell is configured as LTM candidate, we think UE should measure that with LTM L1-RSRP measurement period and not the deactivated SCell measurement period. 

Proposal 8:  If network configures a deactivated SCell or cell on deactivate SCell frequency as a LTM candidate cell, UE should measure that cell using LTM L1-RSRP measurement period.

Issue 2-2-3: Whether and how to reduce L1-RSRP measurement period in FR2 
<Way Forward> FFS
· Option 1 (ZTE): 
· To reduce L1-RSRP measurement period, N should be reduced to some other value smaller than 8.
· Option 2 (Ericsson):
· In FR2, L1-RSRP measurement period of less than 160ms is only possible under one of the following conditions. 
· L3 measurements are suspended after TCI state activation
· N is 1 or reduced to some other value smaller than 8 (i.e., beam sweeping or reduced after TCI state activation for certain time)
· Option 3 (Apple): 
· considering core part of this work item has been closed, RAN4 shall not further investigate optimization for L1 measurement in R18. Further improvement can be considered in future release.
[bookmark: _Hlk150987338]We kind of agree that option 3 in the above listed WF. We would like to point that Rel-19 has a measurement enhancement objective which is applicable to intra-CU and inter-Cu. We think Ran4 should discuss this as part of the Rel-19 objective.
Proposal 9:  Enhancement to FR2 L1-RSRP measurement period reduction can be discussed in Rel-19 measurements enhancement objective 

Issue 2-3-1: Measurement restriction of intra-frequency L1-RSRP measurement in FR2
<Way Forward> Further discuss the following option
· Align in spec that measurement restriction and scheduling restriction are allowed on adjacent symbol(s) in FR2 even if UE incapable of RTD<CP.
· To avoid misunderstanding, use the wording “measurement and scheduling restriction on symbols overlapping with the SSB symbols to measure” instead of “measurement and scheduling restriction on the same or adjacent OFDM symbol as SSB”.

We are fine to use the wording of overlapping or partially overlapping to avoid confusion.

Proposal 10:  RAN4 to use “measurement and scheduling restriction on symbols overlapping with the SSB symbols to measure” instead of “measurement and scheduling restriction on the same or adjacent OFDM symbol as SSB”.


[bookmark: _Hlk150988058]Issue 2-4-1: L1 report for unmeasured candidate cells
<Way Forward> Further discuss the following options
· [bookmark: _Hlk150988084]Option 1 (MTK): 
· In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to any of the invalid codepoints in Table 10.1.6.1-1.
· Option 2 (vivo): 
· In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to one of the invalid codepoints in Table 10.1.6.1-1, preferably RSRP_0.
· Option 3 ([Apple], Nokia): 
· RAN4 needs to discuss more in which scenario this case is needed.

There can be a case where UE needs to report L1-RSRP measurement result even for a candidate cell left out from L1-RSRP measurements, which is allowed by RAN4 LTM L1-RSRP measurement definition, e.g. UE may not be able to perform measurements on some candidate cells particularly in FR2 because of UE beam sweeping. It’s left to UE implementation whether and for which specific cell the UE will perform LTM L1-RSRP measurements. In such a scenario, most likely RRC configuration will correspond to the yellow text. And the unmeasured candidate cell’s L1-RSRP can never be the largest one, meaning the report for such a cell’s RSRP will be reported as a relative value. In ‘Table 10.1.6.1-2: Differential SS-RSRP and CSI-RSRP measurement (for L1 reporting and L3 reporting) report mapping’ defined in RRM spec (38.133) does not have any codepoint reserved as an invalid value. With this observation, it makes most sense to report the value that can be interpreted as the lowest L1-RSRP value for the unmeasured candidate cell.
	For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig is configured to be one, or if the higher layer parameters [noOfReportedCells] and [noOfReportedRS-PerCell] are both configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as 'enabled', or if the higher layer parameter groupBasedBeamReporting-r17 is configured, or if any of the higher layer parameters [noOfReportedCells] and [noOfReportedRS-PerCell] is configured to be larger than one, the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133]. 



Proposal 11:  In L1-RSRP measurement report, for unmeasured candidate cells, UE reports DIFFRSRP_15 in Table 10.1.6.1-2.

Issue 2-4-4: Whether “timeRestrictionForChannelMeasurements” is needed in LTM L1 measurement configuration
< Agreement> Down selection on the two options in RAN4#110bis
· Option 1
· No need for RRC IE ‘timeRestrictionForChannelMeasurements’ in LTM L1 measurement configuration.
· M=1 for intra-frequency, M=2 for inter-frequency in L1-RSRP measurement delay requirements.
· Option 2
· RAN4 recommend RAN1/2 to introduce RRC IE ‘timeRestrictionForChannelMeasurements’ in LTM L1 measurement configuration.
We think there is no need for timeRestrictionForChannelMeasurements to be introduced in RRC specification. For the requirements of measurement period, number of samples for the L1-RSRP is option 1. However, we do not see a necessity for the restriction on the number of samples UE combines to report L1-RSRP. If UE can achieve better accuracy by combining more samples, RAN4 should not introduce additional restrictions. 
Proposal 12:  For the L1-RSRP measurement period requirement, M=1 for intra-frequency, M=2 for inter-frequency in L1-RSRP measurement delay requirements. RAN4 not to introduce the number of additional SSB samples UE can use to derive the L1-RSRP reported in the RAN4 requirements.

Issue 2-4-5: After UE is configured with LTM candidate cell configuration based on L3 measurement reports, if the NW blacklist those cells for L3 measurement or remove the MO for the L3 measurements, corresponding UE behaviour for L1 measurements on the LTM candidate cell. 
<Way Forward> Further discuss the following option
· Option 1 (Ericsson): UE to continue perform L1/LTM measurements on the LTM candidate configuration (i.e., RRM requirements are applicable).
Currently in FR2, L1 and L3 measurement occasion are shared. Some NW implementations may want to remove the contention for L1 and L3 measurements so that L1 measurement can be made faster. Once the LTM measurement is configured, UE performs the first set of measurements. It is reasonable to assume L3 measurement necessity for the first time UE performing L1 measurements, after that we is expected to continuously perform LTM measurements. From this perspective we do not see a motivation to have this restriction from NW or UE implementation point of view. 

Having said that, since this is the first release of LTM, we are fine to with RRM requirements being applicable when L3 MO is configured. 

LTM Cell switch delay requirements
In this contribution we discuss the following open issues.
Scenarios and general procedures 
Issue 3-1-1: Whether to define requirements of LTM based SCell activation/direct SCell activation
According to the proponents: The use case of SCell activation is for SCell change without PCell change, and the use case of direct SCell activation is for PCell and SCell change case.
<Way Forward> Further discuss the following option
· Option 1 (Huawei): 
· RAN4 are to define requirements of LTM based SCell activation/direct SCell activation in maintenance part.

We generally support the above proposal. However, we have many open issues to be solved and we are not sure if we have enough time to define this in Rel-18.



Detail of cell switch delay requirements for PCell/PSCell
In the LTM cell switch delay, Tfirst-RS (the time for fine time tracking) is defined as the following. 
	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, 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], and
-	L1-RSRP measurement period is not larger than 160 ms.
Editor’s note: FFS other conditions



In the above requirement, the highlighted sentence is added based on the following agreement (we refer this as Agreement 1 in further discussion).
Agreement 1:
For DL T/F tracking to the candidate cells, at least one SSB is available at the UE during the last 160ms to satisfy transmit timing requirements.
We think the highlighted sentence is not capturing the intention of active TCI state list activation correctly. Before suggesting the changes to the highlighted sentence concerning LTM requirements, we look at the actions UE needs to perform when UE receives active TCI state list activation command.
When UE receives the active TCI state list activation command, UE needs to acquire the following for the TCI states within the active TCI state list.
· T/F synchronisation to the SSB associated to TCI state
· Spatial filter characteristics of the beam to be applied if this TCI state is indicated as serving beam.
We refer to above two set of actions as TCI state activation for further discussion. We understand that active TCI state list activation contain, TCI state activation for the first time after receiving the TCI state list activation command and periodic maintenance of activated TCI state. In other words, for one TCI state activation, UE needs to perform first-time TCI state activation of the TCI state and periodic maintenance of the TCI state. 
For the first-time TCI state activation after reception of the command, UE needs one SSB (i.e., TFirst-SSB) after receiving the active TCI state list activation command. For the periodic maintenance of the TCI state activation, UE needs one SSB at least every 160ms after the first-time activation of the TCI state.
[image: A blue and orange arrows on a black background
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We think we need to consider this aspect for specifying the conditions for Tfirst-RS to be zero. When LTM TCI state activation command is received from the serving cell, UE should be able to obtain the T/F synchronization and acquire Spatial characteristics within the TCI state activation delay for the first time. If UE needs to maintain the obtained T/F synchronization periodically, UE needs to be provided with one SSB measurement occasion at least every 160ms. Same is shown in figure xx.
Considering this, in the requirements we may need to consider two scenarios. 
Scenario 1: NW sending cell switch command within 160ms (or is it 1280ms) from the first-time TCI state activation.
Scenario 2: NW sending cell switch command after 160ms (or is it 1280ms) from the first-time TCI state activation.
In scenario 1, if NW intends to send the cell switch command within 160ms from the time TCI state is activated, periodic maintenance aspect is not needed in the requirement (i.e., L1-RSRP measurement period is not larger than 160 ms not needs to be met in this case). In scenario 2, if NW intends UE to maintain the T/F synchronisation periodically after the TCI state activation, and till the cell switch command (more than 160ms) is sent, NW needs to provide one SSB measurement occasion every 160ms. We think, the requirement should be clear for both these cases.
We suggest the following changes to the requirements.
Proposal 13:  RAN4 to add following alternate conditions to for the Tfirst-RS =0.  
a. The target TCI state in cell switch command is activated not more than 160ms ago from the reception of the cell switch command; or 
b. 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 160 ms after the TCI state activation command is received; or 

Other issue in the existing sentence, “L1-RSRP measurement period is not larger than 160 ms” is, L1-RSRP measurement period includes TReport and it does not capture the intention of Agreement 1 accurately. We think irrespective of the report periodicity, if the SSB measurement occasion is available every 160ms, UE should be able to maintain the TCI state activation. Further, while defining the TCI state activation requirements in legacy we did not consider TReport into account, same can be observed in the requirements of 8.15.3 and it is copied below for reference. 

	TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1, 
-	with the assumption of M=1
-	with TReport = 0



Hence, we suggest adding the above assumption to the LTM measurement period reference in the cell switch delay requirements.  

Proposal 14:  Replace current wording of L1-RSRP measurement period is not larger than 160 ms in LTM cell switch requirements with “L1-RSRP measurement period is not larger than 160 ms with the assumption of M=1 and TReport =0 in the L1-RSRP measurement period specified in the 9.14 and 9.15.

The CR related to proposal 9 and 10 can be found in our companion paper [].

PL-RS measurements
Since UE can be configured to measure and report the SSB based L1-RSRP or can be configured with TCI state activation for the LTM candidate cell, we think UE can derive PL without any additional time required for PL computation. UE transmits PRACH as first transmission to candidate cell, hence UE would know the transmit power to use for the first UL transmission during the LTM Cell switch. We think no additional delay or additional conditions are required as the legacy HO do not have any conditions for PL-RS maintenance or how long before UE measured the PL-RS. 
Proposal 15:  For the cell switch delay, no additional delay or conditions are needed for PL-RS measurement provided that the following condition are fulfilled:
· UE has reported L3-RSRP on the SSB associated with PL-RS before reception of LTM configuration and UE is configured to perform L3 or L1 measurements after LTM configuration.   

Known conditions
In previous meetings, RAN4 agreed on the TCI state known conditions as following and same is captured in TS 38.133 clause 6.3.1.2.
	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.



While defining the above known condition, we followed the legacy approach of defining the TCI state known condition for TCI state indication for the serving cell TCI state change. However, in the LTM cell switch procedure, before indicating the TCI state in cell switch command, NW may activate the TCI states for the candidate cell. If the LTM candidate cell TCI state is pre-activated (using TCI state list update), then the TCI state will be known after the TCI state activation delay (after the TCI state list update) for at least X1 ms. We think X1 can be 1280 by following the same principle of “LTM cell switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement”. Considering this, we suggest updating the definition of the TCI state known condition to the following.

Proposal 16:  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 cell switch command is activated not more than 160ms ago from 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 and provided with SSB at least every 160 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.
LTM UE features
Capability of supporting RTD>CP 
In last meeting following are agreed 
· The capability of supporting RTD>CP can be applicable to inter-frequency L1-RSRP measurement.
· Use the wording “Capability of simultaneous L1-RSRP measurements for more than one cell when the max RTD among the cells on the same frequency layer is larger than CP length of a serving cell on the frequency layer” as a baseline and discuss the wording in the UE feature list.
· Not define separate FGs for UE supporting RTD>CP and UE not supporting RTD>CP
· No need to let UE indicates number of FFT module. RAN4 only needs to discuss capability for number of cell/SSB for L1 measurement.
One open issue after last meeting was granularity of the capability and the following WF is agreed. 
<Way Forward >: Further discuss the following options
· Option 1 (CATT, MTK, Nokia, CMCC): Per UE 
· Option 1a (CATT, MTK, Nokia, QC, Ericsson): with FR1/FR2 differentiation
· Option 2 (Huawei): Per BC

For L3 measurements, the number of cells to measure is specified for frequency layer (FR1 and FR2 having different numbers). We think the similar principles can be followed for L1-RSRP measurement framework also. 
Proposal 17:  Granularity of the capability for supporting RTD>CP is per UE with FR1/FR2 differentiation. 

Capability for inter-frequency L1-RSRP measurement
In last meeting following are agreed. As per the WF, one open issue is granularity of the capability 
< Agreement >
· Introduce UE capability for inter-frequency L1 measurement without gap, with SSB within active BWP (i.e., no gap and no interruption) in RAN4 feature list. 
· The granularity is [per BC or per UE]
When LTM candidate SSB is within the active BWP of the serving cell, UE does not need gap to measure inter-frequency measurement. From this perspective we think it should be for per UE capability. However, we also understand that UE may use different RF chains for different bands and the inter-frequency LTM candidate can be from the other band. For some BC, UE may be able to support above said measurement without gap and some BC, it may need gap for retuning the RF chain. From this perspective we are fine to introduce this capability as per BC.  
Proposal 18:  Capability for inter-f L1 measurement without gap can be per BC
Other open issue is whether any pre-requisite (R16 FG inter-frequency L3 measurement) is needed for indicating the inter-f L1 measurement without gap capability. Whether UE uses same measurement engines for L1 and L3 measurements is up to UE implementation. From this perspective we do not see a need for introducing a limitation of pre-requisite w.r.t L3 measurement capability.
Proposal 19:  Do not consider R16 FG inter-frequency L3 measurement without measurement gaps feature as pre-requisite for inter-frequency L1 measurement without gap.

Number of cells/resources/frequency layers supported
In last meeting following are agreed. As per the WF, one open issue is the wording of the capability, capability type and the candidate values.  
· Introduce separate UE capabilities to indicate the supported maximum number of neighbouring cells per frequency layer for L1 measurement for intra-frequency and inter-frequency w/o gap, and inter-frequency with MG.
· Capability type:
· Option 1: Per band/BC
· Option 2: per UE
· Option 3: per FR
· Note: it is RAN4 understanding that RAN1 feature 45-1 and 45-1a is for number of cell that can be configured for L1 measurement. What RAN4 is discussing here is for number of cells on which UE can actually perform L1 measurement.  
· Introduce a UE capability to indicate the supported maximum number of serving cells and neighbouring cells across all frequency layers for L1 measurement.
In last meeting, RAN4 agreed on the above. However, there was different views on the wording whether total cells should contain the serving cells and neighbour cells or only neighbour cells. We are fine to include the total cells as serving and neighbour cells to include additional UE implementation flexibility. However, we would like to clarify that UE should count the same cell only once in the neighbour cell and serving cell if the same cell is present in both serving and candidate cell list. 
[bookmark: _Hlk162778270]Since the UE capability is for both serving and neighbour cells, 1 to 16 may be limiting as UE can indicate up to 16 for CA configuration itself. Hence, to allow different UE implementation we propose to increase it to 24. 
Proposal 20:  RAN4 to introduce a UE capability to indicate the supported maximum number of serving cells and neighbouring cells across all frequency layers for L1 measurement. Where, when same is present in serving and neighbours, one PCI is counted only once in total cells. 
· Candidate values UE to indicate is 1 to 24.
· UE capability type is [Per UE].

Issue 4-3-4: Number of SSBs within a slot
<Way Forward> Further discuss the following options
· Option A: The max number of SSB resources to measure L1-RSRP within a slot across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement. Candidate values: {1,2,3,4,7,8}. (HW, Apple, vivo, CATT)
· If UE does not report this capability, it means no additional restriction on the number of SSBs within a slot.
· Option B: No need to introduce a capability to indicate “The max number of SSB resources for L1-RSRP measurement that UE can measure within a slot across candidate cells”. (QC, E///)

RAN1/2 introduced a UE capability of BeamManagementSSB-CSI-RS where UE indicates number of SSB and CSI-RS resources UE can measure within a slot. If we understood the intention of this capability, the capability reported in BeamManagementSSB-CSI-RS, should count LTM candidate cells also as UE may share the same set of resources for LTM and serving cells measurement. If this is the understanding, we are fine to introduce a new UE capability. However, maximum number of SSB per cell in a slot is 2 and since the maximum candidates UE can support is up to 8, the candidate value should be up to 16. Since this also includes carrier aggregation, maximum carriers UE can be configured with is 16. For the serving cells, SSB to measure value should be up to 32. Combination of LTM candidates and serving cells can be up to 48. 
Proposal 21:  The max number of SSB resources to measure L1-RSRP within a slot across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement. Candidate values: {n8, n16, n32, n48}


Capability related to cell switch delay
Issue 4-5-1: Early ASN.1 decoding and validity/compliance check
< Agreement> 
· Introduce new UE capability regarding number of cells, [FFS: including both SpCell and SCell], on which UE supports early ASN.1 decoding and validity/compliance check
· Note: to update previous one bit UE capability of Early ASN.1 decoding and validity/compliance check.
· Capability type: FFS
· TLTM_RRC-processing in TS38.133 is zero, when the following conditions are met:
· # configured candidate cells across all frequency layers <= # of cells UE supports early ASN.1 decoding and validity/compliance check or
· # of candidate cells with activated TCI state(s) <= # of cells UE supports early ASN.1 decoding and validity/compliance check and UE has received TCI activation command on target cell more than X ago.
· Option 1: X = THARQ+13ms
· Option 2: X = max{‘TCI activation delay’,  THARQ+13ms}
· FFS: Zero TLTM_RRC-processing applies provided SCell is not part of the cell switch.
· PDCCH-order RACH can also trigger early ASN.1 decoding and validity/compliance check on the candidate cell. FFS on the details.

The current feature group description ‘Early processing of an LTM candidate cell RRC configuration’ can be interpreted in a way that UE shall be able to read parameters inside ‘ltm-CandidateConfig’ and apply them even before LTM cell switch command reception.
Proposal 22:  Update the feature group description of ‘early processing of an LTM candidate cell RRC configuration’ to ‘fast processing of an LTM candidate cell RRC configuration’ 
Due to the limited UE memory size, depending on the number of current serving cells and candidate cells across cell groups, the fast processing of LTM candidate cell RRC configuration (ltm-CandidateConfig IE) may or may not be applicable. In order to accommodate such a restriction, we can introduce two components, one for the number of candidate cell groups (the number of ltm-CandidateConfig IEs) and the other for the number of cells including both the current serving cells and candidate cells in ltm-CandidateConfig IE. Besides, the selection of candidate cell groups (ltm-CandidateConfig IEs) for the fast RRC processing can be based on so-called early DL synchronization (candidate TCI state activation) and UL synchronization (PDCCH-order PRACH).
Proposal 23:  For ‘fast processing of an LTM candidate cell RRC configuration,’ RAN4 to adopt the following additional UE capabilities and applicable conditions:
· Add the following components:
· maxLTMCandidateConfig
· maxServingAndCandidteCells
· Fast RRC processing is applicable to the following candidate cells (ltm-CandidateConfig):
· The ltm-CandidateConfig IEs associated with at least one active TCI state
· The ltm-CandidateConfig IEs associated with previously performed PDCCH-order PRACH.
· If the number of the ltm-CandidateConfig IEs associated with active TCI state and PDCCH-order PRACH transmission is larger than maxLTMCandidateConfig, the ltm-CandidateConfig IEs for fast RRC processing are chosen in reverse chronological order of Candidate Cell TCI States Activation MAC CE and PDCCH-order PRACH, i.e. maxLTMCandidateConfig ltm-CandidateConfig IEs with the most recently activated TCI states and PDCCH-order PRACH transmission.
· The above applies only if each of the following conditions are fulfilled
· The current serving cells and the cells inside the ltm-CandidateConfig, chosen by the above condition, across cell groups (i.e. MCG and SCG) is not larger than maxServingAndCandidteCells
· The time gap from the slot where the UE received the candidate cell TCI state activation MAC CE to the slot where the UE received the LTM cell switch MAC CE is larger than THARQ+13ms, if the condition of ‘fast RRC processing’ is met by the candidate cell TCI state activation.
· The time gap from the slot where the UE received the PDCCH triggering the PDCCH-order PRACH transmission to the slot where the UE received the LTM cell switch MAC CE is larger than NT,2+10ms, if the condition of ‘fast RRC processing’ is met by the PDCCH-order PRACH transmission.

Issue 4-5-2: Faster processing time
< Agreement> 
· Introduce a capability for shorter TLTM-processing. 
· The candidate values are {10ms, 15ms} for intra-FR cell switch and {20ms, 30ms} for inter-FR cell switch without any condition.
· FFS on the processing time for the scenario of the target PCell is the current SCell.
· Not introduce a separate UE capability on “TLTM-RRC-processing + TLTM-processing.”


Summary and Conclusion
In this contribution we have analysed RAN4 aspects for L1/L2 based inter-cell mobility and made following proposals. 
Proposal 1:  TCI state activation requirements to be defined for known and unknown LTM candidate TCI states in the list of LTM TCI state activation.

Proposal 2:  RAN4 to agree the following as requirements for LTM candidate TCI state activation delay before receiving the cell switch command. 
· If all the target LTM TCI states in the active TCI state list are known, if 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 + TSSB-proc) / NR slot length.
· If any of the target TCI states in the active TCI state list are unknown, if the UE receives TCI state activation command at slot n, UE shall have completed the LTM TCI state list update in slot n+ THARQ + + (TL1-RSRP_list +TOuk*(Tfirst-SSB_List+ TSSB-proc)) / NR slot length.

Proposal 3:  In the TCI state activation requirements for LTM candidate cells, T L1-RSRP = 0 for FR1

Proposal 4:  In the TCI state activation requirements for LTM candidate cells, for FR2, T L1-RSRP is the time for Rx beam refinement in FR2, defined as
· TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.14 and 9.15, 
· with the assumption of M=1
· with TReport = 0
· NNeighbor_Cell is the number of neighbour cells that are to be activated with TCI states

Proposal 5:  In the TCI state activation requirements for LTM candidate cells, Tfirst-SSB_List is given by
· For FR2,
· Tfirst-SSB_List = Tfirst-SSB_LTM1 + Tfirst-SSB_LTM2 + ... +Tfirst-SSB_LTMn, if the time to first SSB associated to LTM candidate TCI states are overlapped in FR2.
· Tfirst-SSB_List = max (Tfirst-SSB_LTM1, Tfirst-SSB_LTM2,  .. , Tfirst-SSB_LTMn.) if the time to first SSB associated to LTM candidate TCI states are not overlapped.
· For FR1, Tfirst-SSB_List = max (Tfirst-SSB_LTM1, Tfirst-SSB_LTM2,  .. , Tfirst-SSB_LTMn). 
· Where, the Tfirst-SSB_LTMn is the SSB periodicity of LTM candidate cell 


Proposal 6:  Interruption to both DL and UL duration before/after PDCCH-order LTM PRACH is extended by 1ms for the following case:
· The PDCCH-order PRACH is not fully contained in any of UE’s configured UL BWP(s) of active serving cells, and 
· the number of RRC-configured LTM cells whose PRACH resources are not fully overlapping in the frequency domain is more than 2, and 
· UE is configured with SRS carrier

Proposal 7:  If a LTM CSI report is configured as aperiodic reporting, measurement period for aperiodic reporting is same as the existing measurement period requirements specified in clause 9.14 and 9.15 with TReport = 0. 

Proposal 8:  If network configures a deactivated SCell or cell on deactivate SCell frequency as a LTM candidate cell, UE should measure that cell using LTM L1-RSRP measurement period.

Proposal 9:  Enhancement to FR2 L1-RSRP measurement period reduction can be discussed in Rel-19 measurements enhancement objective 

Proposal 10:  RAN4 to use “measurement and scheduling restriction on symbols overlapping with the SSB symbols to measure” instead of “measurement and scheduling restriction on the same or adjacent OFDM symbol as SSB”.

Proposal 11:  In L1-RSRP measurement report, for unmeasured candidate cells, UE reports DIFFRSRP_15 in Table 10.1.6.1-2.

Proposal 12:  For the L1-RSRP measurement period requirement, M=1 for intra-frequency, M=2 for inter-frequency in L1-RSRP measurement delay requirements. RAN4 not to introduce the number of additional SSB samples UE can use to derive the L1-RSRP reported in the RAN4 requirements.

Proposal 13:  RAN4 to add following alternate conditions to for the Tfirst-RS =0.  
a. The target TCI state in cell switch command is activated not more than 160ms ago from the reception of the cell switch command; or 
b. 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 160 ms after the TCI state activation command is received; or 

Proposal 14:  Replace current wording of L1-RSRP measurement period is not larger than 160 ms in LTM cell switch requirements with “L1-RSRP measurement period is not larger than 160 ms with the assumption of M=1 and TReport =0 in the L1-RSRP measurement period specified in the 9.14 and 9.15.

Proposal 15:  For the cell switch delay, no additional delay or conditions are needed for PL-RS measurement provided that the following condition are fulfilled:
-	UE has reported L3-RSRP on the SSB associated with PL-RS before reception of LTM configuration and UE is configured to perform L3 or L1 measurements after LTM configuration.   

Proposal 16:  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 cell switch command is activated not more than 160ms ago from 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 and provided with SSB at least every 160 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.
Proposal 17:  Granularity of the capability for supporting RTD>CP is per UE with FR1/FR2 differentiation. 

Proposal 18:  Capability for inter-f L1 measurement without gap can be per BC

Proposal 19:  Do not consider R16 FG inter-frequency L3 measurement without measurement gaps feature as pre-requisite for inter-frequency L1 measurement without gap.

Proposal 20:  RAN4 to introduce a UE capability to indicate the supported maximum number of serving cells and neighbouring cells across all frequency layers for L1 measurement. Where, when same is present in serving and neighbours, one PCI is counted only once in total cells. 
· Candidate values UE to indicate is 1 to 24.
· UE capability type is [Per UE].
Proposal 21:  The max number of SSB resources to measure L1-RSRP within a slot across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement. Candidate values: {n8, n16, n32, n48}

Proposal 22:  Update the feature group description of ‘early processing of an LTM candidate cell RRC configuration’ to ‘fast processing of an LTM candidate cell RRC configuration’

Proposal 23:  For ‘fast processing of an LTM candidate cell RRC configuration,’ RAN4 to adopt the following additional UE capabilities and applicable conditions:
· Add the following components:
· maxLTMCandidateConfig
· maxServingAndCandidteCells
· Fast RRC processing is applicable to the following candidate cells (ltm-CandidateConfig):
· The ltm-CandidateConfig IEs associated with at least one active TCI state
· The ltm-CandidateConfig IEs associated with previously performed PDCCH-order PRACH.
· If the number of the ltm-CandidateConfig IEs associated with active TCI state and PDCCH-order PRACH transmission is larger than maxLTMCandidateConfig, the ltm-CandidateConfig IEs for fast RRC processing are chosen in reverse chronological order of Candidate Cell TCI States Activation MAC CE and PDCCH-order PRACH, i.e. maxLTMCandidateConfig ltm-CandidateConfig IEs with the most recently activated TCI states and PDCCH-order PRACH transmission.
· The above applies only if each of the following conditions are fulfilled
· The current serving cells and the cells inside the ltm-CandidateConfig, chosen by the above condition, across cell groups (i.e. MCG and SCG) is not larger than maxServingAndCandidteCells
· The time gap from the slot where the UE received the candidate cell TCI state activation MAC CE to the slot where the UE received the LTM cell switch MAC CE is larger than THARQ+13ms, if the condition of ‘fast RRC processing’ is met by the candidate cell TCI state activation.
· The time gap from the slot where the UE received the PDCCH triggering the PDCCH-order PRACH transmission to the slot where the UE received the LTM cell switch MAC CE is larger than NT,2+10ms, if the condition of ‘fast RRC processing’ is met by the PDCCH-order PRACH transmission.
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