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Introduction
This document is the email discussion summary for [106-bis-e] [218] NR_Mob_enh2_part1 with the following topics covered
· Topic 1: LTM - General aspects and scenarios (AI 5.25.2.1)
· Almost all the proposals not related to L1-RSRP and cell switch delay are captured here.
· Topic 2: LTM - L1-RSRP measurement requirements (AI 5.25.2.2)
· The proposals submitted to other AI but related to L1-RSRP measurement are also captured here.
· Topic 3: LTM - L1/L2 inter-cell mobility delay requirements (AI 5.25.2.3)
· The proposals submitted to other AI but related to Cell switch delay requirements are also captured here.
· Topic 4: LTM - Others (AI 5.25.2.4)
Note: Some proposals those are basically the agreements of previous meetings are not captured in the summary.
Topic #1: LTM - General aspects and scenarios (AI 5.25.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304171
	ZTE
	Proposal 1: Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.
Proposal 2: RAN4 to discuss downlink synchronisation requirements for UE before receiving cell switch command.

	R4-2304223
	China Telecom
	Proposal 1: Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.

	R4-2304291
	Apple
	Proposal 1: Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.
Proposal 2: assuming NW shall configure L3 measurement before configuring L1 measurement, no need to define specific requirements for DL synchronisation before cell switch since it has already been covered by existing L3 measurement requirements.
Proposal 3: RAN4 needs to introduce interruption requirements for PDCCH ordered PRACH on neighbour cell. Detailed requirements can be discussed once corresponding RAN1 design is stable.

	R4-2304409
	CATT
	Observation 1: The definition of known/unknown may be different for intra-frequency and inter-frequency, so the case of‘role change’ may need the differentiation.
Proposal 1: It is necessary to have the definition of inter-frequency cell switch, both Option 1 and Option 2 are ok.
Proposal 2: RAN4 to discuss downlink synchronisation requirements for UE before receiving cell switch command.
Proposal 3: RAN4 to study delay and interruption requirements for PDCCH ordered PRACH transmission to LTM cell.

	R4-2304583
	Nokia, Nokia Shanghai Bell
	Proposal 1: Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.
Proposal 2: RAN4 to specify requirements for downlink/uplink synchronisation before cell switch.
Proposal 3: RAN4 to study interruption due to PRACH transmission.
Proposal 4: RAN4 to discuss the DL synchronization and the number of target cells for which DL pre-synchronization can be maintained at the UE.
Proposal 5: RAN4 to discuss uplink transmit timing requirements before sending preamble to the target cells.
Proposal 6: RAN4 to define requirements for known and unknown TCI state of the target cell.

	R4-2304765
	xiaomi
	Proposal 1: RAN4 to define scheduling restriction requirement during L1/L2 based cell switch procedure, e.g. UE is not required to be scheduled from the source cell, e.g. transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI.
Proposal 2: RAN4 not to define the definition of inter-frequency cell switch in Rel-18 LTM.
Proposal 3: RAN4 not to define the specific requirement for DL synchronization before cell switch.
Proposal 4: RAN4 to define the delay requirements for PDCCH-order based RACH transmission to candidate cell.
· If the reception of RAR is not configured/indicated, the delay of PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of preamble transmission to the candidate cell plus RF retuning back time.
· If the reception of RAR is configured/indicated, the delay of the PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of RAR window plus RF retuning back time.
Proposal 5: RAN4 to define the scheduling restriction requirement for PDCCH-order based RACH transmission to candidate cell.
· If the reception of RAR is not configured/indicated, UE is not expected to be scheduled on the preamble transmission slot(s) and on 1 slot before and after each consecutive preamble transmission slot.
· If the reception of RAR is configured/indicated, UE is not expected to be scheduled on the preamble transmission slot(s), on the slots of RAR window and on 1 slot before and after each consecutive preamble transmission slot.

	R4-2304809
	vivo
	Observation 1  In legacy, there is no explicit definition of intra-frequency and inter-frequency regarding handover and PSCell change in TS 38.133. Whether the handover (or the PSCell change) is intra-frequency or inter-frequency are inferred from whether the associated L3 measurements is intra-frequency or inter-frequency. 
Observation 2  
· If RAN4 assume that fine-Rx-beam-based L1 measurements can be performed by UE only after UE has performed rough-Rx-beam-based measurements on the corresponding cell (i.e. the cell has been detected and measurement is performed) in FR2, and 
· if the classification of the intra-frequency vs inter-frequency is different between rough-Rx-beam-based measurement and fine-Rx-beam-based measurement, 
then, following the legacy rule described in observation 1, it would be unclear whether the resulted cell switch afterward is defined as intra-frequency cell switch or inter-frequency cell switch.
Proposal 1  The definition of intra-/inter-frequency cell switch should be provided by RAN4 since the considered measurement framework can be different from legacy L3 measurements. 
· For the case of SpCell switch only, RAN4 support option 1.
· For the case of SCell switch only, the same definition can be applied if RAN2 confirms to support this scenario.
· For the case of SpCell switch with SCell switch, the intra-f and inter-f can be defined for each cell switch.
Proposal 2  RAN4 discuss and clarify whether the DL BWP of target cell is activated during downlink sync. If so, RAN4 discuss the delay/interruption requirements if needed.
Proposal 3  RAN4 discuss and clarify whether the UL BWP of target cell is activated during uplink synchronization. Moreover, delay/interruption requirements need to be discussed after RAN1/2 concludes the corresponding procedure.
Proposal 4  In the reply LS, RAN4 suggests RAN1 that RAN4 assumes UE performs fine-Rx-beam-based L1 measurement on at most one neighbor cell per SSB frequency in FR2. The gNB(s) may only indicate one candidate cell on which UE should perform fine-Rx-beam-based L1 measurement. The indicated cell for fine-Rx-beam-based L1 measurement, or as the target cell for cell switch, should be known, i.e. rough-Rx-beam-based measurement has been performed on this cell.

	R4-2304845
	CMCC
	Proposal 1: if it is agreed to define inter-frequency cell switch, the inter-frequency cell switch is proposed as that the SSBs of serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers, otherwise, it is intra-frequency cell switch. 

	R4-2304923
	MTK
	Proposal 1: Inter-frequency cell switch is defined as SSBs of SpCell and the target cell are on different frequency layers.
Proposal 2: RAN4 do not need to define any requirements for getting SFN of target cell before cell switch command.
Proposal 3: Further discuss whether and how to define requirements for T/F fine tracking on neighbor cell after RAN1 concludes supporting pre-T/F fine tracking on neighbor cell.
Observation 1: It is better to define similar requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4.
Proposal 4: The legacy transmit timing accuracy requirement in 38.133 cl.7.1.2 is also applicable to PDCCH ordered RACH transmission for candidate cell(s).

	R4-2305198
	NTT DOCOMO, INC.
	Observation 1: The current specification of L1-RSRP measurements for a cell with different PCI from serving cell only considers the SSB from the cell with different PCI completely contained in the active BWP or associated with initial downlink BWP of the UE.
Proposal 1: At least if SSB of target cell is not included in active BWP or not associated with initial downlink BWP, it should be treated as inter-frequency cell switch.

	R4-2305239
	OPPO
	Proposal 1: Inter-frequency cell switch is assumed that where the SSBs of SpCell and the target cell are on different frequency layers. 
Proposal 2: The requirements of downlink/uplink synchronization before cell switch can use the existing requirements for L3 measurement as baseline. 
Proposal 3: Whether additional interruption requirements or delay requirements are needed also depends on RAN1/RAN2 conclusion.

	R4-2305275
	Huawei, HiSilicon
	Observation 1: Network configures L1 measurement on a neighbour cell after receiving L3 measurement report on that cell. 
Proposal 1: Inter-frequency cell switch is the case that the SSBs of SpCell and the target cell are on different frequency layers. However if RAN4 agree target cell is always known, there is no need to further discuss this definition as cell switch delay requirements are agnostic for known intra-frequency and inter-frequency cell.
Proposal 2: Introduce requirements for the following cell switch scenario:
· Target Pcell/SCell is current SCell/PCell, i.e., current SCell/Pcell is configured as candidates.
· Switch to inter-frequency cell that is not a current serving cell
Proposal 3: UE can acquire and track DL fine timing of candidate cells based on SSB before cell switch.
Proposal 4: For PDCCH-order based RACH for TA measurement for candidate cells before cell switch, priority between PRACH TX to non-serving candidate cells and UL TX of serving cell or interruption impact due to PRACH TX to non-serving candidate cells needs to be studied.

	R4-2305760
	Ericsson
	Proposal 1: 	In role change case, RAN4 to agree that there is no interruption on other serving cells.
Proposal 2: 	From capturing in the LTM HO requirements section point of view, no definition is required. For discussion purpose, RAN4 to reuse inter-frequency definition in L3 measurement for inter-frequency LTM similar as legacy inter-frequency HO.  

	R4-2305763
	Ericsson
	[bookmark: _Hlk132202290]Proposal 1: 	RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with TA establishment or reception of configuration for TA establishment.
Proposal 2: 	RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.
Proposal 3: 	When TA establishment is not configured, the UE performs DL pre-sync with LTM candidates when configured with LTM for LTM cell switch.

	R4-2304367
	Qualcomm Incorporated
	Proposal 1: RAN4 to discuss whether and how to define delay and interruption requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Definition of inter-frequency cell switch
[bookmark: _Hlk127794791]Issue 1-1-1: Definition of inter-frequency cell switch
As mentioned by several companies, there will be some ambiguous when  target cell is on the same frequency layer as one of the SCells. Moderator thinks it is better to have a clear definition.
· Proposals
· Option 1 (ZTE, CTC, Apple, CATT, Nokia, MTK, OPPO, Huawei, Ericsson): Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.
· Huawei: if RAN4 agree target cell is always known, there is no need to further discuss this definition as cell switch delay requirements are agnostic for known intra-frequency and inter-frequency cell.
· Ericsson: From capturing in the LTM HO requirements section point of view, no definition is required.
· Option 2 (CATT, CMCC): Inter-frequency cell switch is defined where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers
· CMCC: discuss whether to have inter-frequency cell switch definition at first.
· Option 3 (xiaomi): RAN4 not to define the definition of inter-frequency cell switch in Rel-18 LTM.
· Option 4 (vivo): The definition of intra-/inter-frequency cell switch should be provided by RAN4 since the considered measurement framework can be different from legacy L3 measurements. 
· For the case of SpCell switch only, support “Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.”.
· For the case of SCell switch only, the same definition can be applied if RAN2 confirms to support this scenario.
· For the case of SpCell switch with SCell switch, the intra-f and inter-f can be defined for each cell switch.
· Option 5 (DOCOMO): At least if SSB of target cell is not included in active BWP or not associated with initial downlink BWP, it should be treated as inter-frequency cell switch.
· Recommended WF
· Recommend agree on:
· Inter-frequency cell switch is defined where the SSB of SpCell and the candidate target cell are on different frequency layers.
· Further discuss whether to capture the definition in spec when writing CRs.

	Company
	Comments

	Qualcomm
	No strong view. What would be the significant of the agreement if “inter-frequency cell switch” is defined separately from “inter-frequency measurement in RAN4 spec?

	Apple
	Fine with recommended WF. Whether to capture that in spec may depend on whether unknown target cell needs to be considered in RAN4 requirements.

	MTK
	Support the recommended agreement.
If there is no such a definition, there will be some ambiguous when target cell is on the same frequency layer as one of the SCells It is better to have a clear definition.
In our understanding, when we talk about mobility, SpCell should be changed. So the definition should also base on the frequency of serving SpCell and target SpCell.

	Huawei
	Agree with recommended WF.

	vivo
	Can compromised to the recommended WF. In our understanding RAN4 can further discuss if new issue is identified based on new conclusions from other WGs.

	CMCC
	If companies want to have this definition, we are fine. As for the definition, we prefer option 2. For option 1 and option 2, the difference is how to handle the case  that target Pcell is current SCell. With option 1,it will be considered as inter-frequency cell switch. While with option 2, it will be considered as intra-frequency cell switch, which is also aligned with existing framework of measurement requirements, i.e. SCell measurements are considered as intra-frequency measurement. So for Option 1, we would like to know why we have different definition compared with existing framework of measurment requirement. And what is the concern on option 2?

	OPPO
	Agree with recommended WF.

	Xiaomi
	If RAN4 only consider to define the requirement for known target cell, we think there is no necessity to define inter-frequency cell switch definition. In addition, RAN4 has agreed to have intra-f and inter-f L1 measurement definition, if UE performs inter-f L1 measurement during cell switch, then it can be considered as inter-f cell switch. But we are fine to have such definition for sake of discussion, and we have concern to capture this definition in spec.

	Ericsson
	Even if we agree on definition, we think we need discussion for cell search component for different cases. Instead of focusing on effort in definition we suggest we can have requirements discussion for different scenarios.

	Nokia
	Agree on the recommended WF.

	NTT DOCOMO, INC.
	We agree with recommended WF

	ZTE
	Agree on the recommended WF.

	CTC
	Fine with recommended WF.

	CATT
	Agree with the recommended WF.


 
Sub-topic 1-2 DL synchronization before cell switch command
Issue 1-2-1: Requirements for DL synchronization before cell switch command
From the proposals from different companies, it seems we don’t have aligned understanding on what is “DL synchronization” yet. 
In moderator’s understanding, there are several levels on “DL synchronization” as below:
· Level 1: obtain symbol boundary
· Level 2-1: obtain symbol index information and frame boundary
· Level 2-2: obtain SFN
· Level 3: T/F fine tracking 

Moderator suggests avoiding using “DL synchronization” directly, but using the wording “obtain symbol boundary”, “T/F fine tracking” and so on in your comments.
· Proposals
· Option 1 (ZTE, CATT, Nokia, vivo, Ericsson): RAN4 to discuss the requirements for DL synchronization before cell switch command.
· Option 1a (Nokia): RAN4 to discuss the DL synchronization and the number of target cells for which DL pre-synchronization can be maintained at the UE.
· Option 1b (vivo): RAN4 discuss and clarify whether the DL BWP of target cell is activated during downlink sync. If so, RAN4 discuss the delay/interruption requirements if needed.
· Option 2 (Apple, xiaomi): RAN4 not to define the specific requirement for DL synchronization before cell switch.
· Option 2a (Apple, [OPPO]): Assuming NW shall configure L3 measurement before configuring L1 measurement, no need to define specific requirements for DL synchronisation before cell switch since it has already been covered by existing L3 measurement requirements.
· Option 3 (MTK):
· RAN4 do not need to define any requirements for getting SFN of target cell before cell switch command.
· Further discuss whether and how to define requirements for T/F fine tracking on neighbor cell after RAN1 concludes supporting pre-T/F fine tracking on neighbor cell.
· Recommended WF
· Need more discussion
To avoid misunderstanding, Moderator suggests using the wording “obtain symbol boundary”, “T/F fine tracking” and so son in your comments, not using “DL synchronization” directly. Or clearly clarify what you are referring to when talking about “DL synchronization”.

	Company
	Comments

	Qualcomm
	Is this for NW to know whether and when UE can monitor RAR from candidate cells if supported by RAN2? To us, downlink synchronization seems too broad. We’d like to see what this is for first.

	Apple
	To complete LTM procedure, the highest level of DL synchronization is needed. Otherwise, some degradation can be foreseen. All aspects can be included in cell switch delay requirements even though some of them can be zero if UE has done so before cell switch command. 
We proposed option 2 because our interpretation of issue 1-2-1 is whether RAN4 shall define ‘DL synchronization’ requirements besides L1 measurement requirements and cell switch requirements. To perform L1 measurement on neighbour cell, UE shall at least have level 2-1 DL synchronization. Assuming NW won’t directly configure L1 measurement on unknown cell, we don’t see the need to define additional ‘DL synchronization’ requirement besides L1 measurement and cell switch command. 

	MTK
	Option 3.
To QC, we prefer not considering RAR at first, as RAN1 has not agreed to receive RAR at neighbour cell before cell switch.
In our understanding, there are several levels of DL synchronization:
· Level 1: obtain symbol boundary
· Level 2-1: obtain symbol index information and frame boundary
· Level 2-2: obtain SFN
· Level 3: T/F fine tracking 
Through L3 measurement, UE can reach level 1 DL synchronization. 
Before L1 measurement, level 2-1 should be reached to know the exact symbols to measure.
To omit the time T_delta during cell switch delay, level 2-2 and level 3 should be reached.
As the aim of per DL sync is to omit the time T_delta during cell switch delay, level 2-2 and level 3 are both needed discussion. 
As UE can get SFN before cell switch through L3 measurement (reading SBI) in FR2 or NW configuration (deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter-r17 is enabled, or NW configures candidate cells’ SFN). If SFN is obtained through SBI reading in FR2, RAN4 already defined the requirements. If SFN is obtained from NW configuration, RAN4 does not need to define any related requirements. In summary, we don’t think RAN4 need to define any requirements for getting SFN before cell switch command.
 For T/F fine tracking, RAN1 have not agreed to support T/F fine tracking on neighbor cell yet to our information. 

	Huawei
	DL synchronization is under discussion in RAN1. We suppose RAN1 would continue discussion on this topic. We think, for SSB based DL synchronization, level 2-2 (SFN level synchronization) is required. It means SFN alignment, frame boundary alignment and OFDM symbol level alignment. Otherwise SFN acquire are still be needed after LTM command.

	vivo
	Support Option 1. 
For option 1b, our consideration is to avoid defining [Type-1] L1 measurement requirements on target cell outside active BWP, before there is any conclusion reached in BWP-without-restriction WI.
We also observe that RAN1 is still discussing this DL synchronization. Our understanding to current situation in RAN1 is that, T/F coarse tracking based on SSB is at least required. With coarse tracking UE would be able to perform DL/UL transmission with reduced performance, compared to the case that fine-time tracking based on TRS is performed. However, as moderator said, RAN1 has not yet agreed on early TCI indication.
We prefer to further study this issue. 

	OPPO
	Support option 2. Before cell switch, the coarse DL timing information can be obtained through L3 measurements, e.g., level 2-1 or 2-2. We think that could be enough to DL synchronization for L1 measurement. If talking about T/F fine tracking, we think RAN4 should wait for RAN1 conclusion.

	Xiaomi
	Support option 2, according to RAN2 design, UE should perform L3 measurements before configuring L1 measurement, and the UE can obtain frame boundary, symbol boundary and SFN through L3 measurements and the exiting requirement can be applied. Regarding to the DL synchronization being discussed in RAN1, RAN4 needs to clarify what the DL synchronization refers to? Is it related to T/F fine tracking on target cell?

	Ericsson
	We support option 1. NW can configure UE with multiple candidate cells and UE may or may not be able to have capability to maintain DL sync with all the configured cells. Hence, we thin k having capability defined will be beneficial for optimal working of the feature.

	Nokia
	Support option 1. 
At minimum, the cell needs to be detected.  
We assume that at least the UE has to have the target cell detected, measured and reported (L3 measurement report) to the serving cell.
However, our expectation is that the aim of LTM switch delay is that it shall be able to deliver a shorter switch delay than we currently have for L3 HO.
Hence, we also expect that the DL synchronisation has to be such that enables a shorter switch. And this may very well mean that RAN4 need to discuss which DL synchronisation is needed to enable such shorter switch delay. The term ‘DL synchronisation’ is rather ambiguous and having it discussed more detailed like proposed by the moderator (Levels) might be very good start.
But we might also want to discuss exactly what the different Levels means in terms of PSS/SSS (cell detection) PBCH reception and TCI status.

	ZTE
	Support option 1.
Our goal is to shorten the switch delay by DL synchronization before the cell switch command. As mentioned by moderator, there are different understandings of "DL synchronization".  So, we can first discuss the meaning of "DL synchronization".

	CTC
	For SSB based L3 measurement, UE could obtain symbol boundary via PSS, obtain symbol index information and frame boundary via PBCH, and obtain SFN via PBCH. Those are enough for L1-RSRP measurement. So, the requirements for DL synchronization have already been covered by existing L3 measurement requirements.
For T/F fine tracking, we think it is better to wait RAN1 conclusion.



Issue 1-2-2: DL pre-sync starting point and UE capability requirements for DL pre-sync

Moderator suggests proponents clarify what “DL synchronization” is referring to here at first. Before that, companies are also encouraged to provide your views on the proposals.
· Proposals
· Proposal 1 (Ericsson): RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with TA establishment or reception of configuration for TA establishment.
· Proposal 2 (Ericsson): RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.
· Proposal 3 (Ericsson): When TA establishment is not configured, the UE performs DL pre-sync with LTM candidates when configured with LTM for LTM cell switch.
· Recommended WF
· Please the proponents clarify what “DL synchronization” is referring to here. 
· Companies are also encouraged to provide your views on the proposals.
	Company
	Comments

	Qualcomm
	Similar comment as Issue 1-2-1.

	Apple
	Some clarification on ‘DL synchronization’ could be helpful. If this is for PRACH, one possibility is that the DL synchronization should be accurate enough for UE to meet Te requirements for PRACH transmission. If that’s the intention, we are fine with further study on UE capability. We don’t expect UE to keep fine T/F tracking for many neighbour cells. on the other hand, PRACH procedure on neighbor cell would cause interruption on serving cell. Thus NW shall only trigger it on limited candidate cells which most likely will be new serving cell. Given that TA acquisition procedure is still being discussed in other working group, RAN4 doesn’t need to rush into any agreement at this moment.

	MTK
	We have some questions on the proposals for clarification.
Proposal 1&3: 
· Take PDCCH ordered RACH as an example, “configured with TA establishment” in refers to the “PDCCH order”?
· Is “configured with LTM for LTM cell switch” referring to pre-configuration of candidate cell or cell switch command? 
· DL pre-sync is not triggered by a separate command and triggered by pre-UL sync or cell switch command? 
Here DL pre-sync is fine tracking or coarse sync (obtain symbol boundary or frame boundary and/or SFN)?

	Huawei
	According to legacy timing requirements, the PRACH transmission timing error shall be within Te. Therefore the fine DL pre-sync shall be firstly guaranteed. However we are not sure whether the DL pre-sync starting point needs to be specified, as this timeline is a kind of common understanding (In legacy UE also needs to guarantee DL sync and then perform PRACH.)

	vivo
	We have different understanding. The DL sync is mainly for omitting T_delta in the cell switch delay.
Our understanding is that early DL sync can be a different UE capability from early RACH, therefore there is no need to mix these two UE behaviours. UE capable of downlink sync might not be able to perform early RACH.
For proposal 3, we are not sure what does ‘when configured with LTM’ refers to? RRC reconfiguration?

	OPPO
	Need to understand more about DL pre-Sync.

	Xiaomi
	Similar comments as other companies, further clarification on “DL pre-Sync” is needed. If it is for guaranteeing PRACH transmission, we think the existing Te requirement can guarantee the PRACH transmission performance. 

	Ericsson
	If we look at the delay component in HO requirements, one significant factor is waiting for fine timing acquisition and delay uncertainty in acquiring PRACH occasion. 
RAN1 agreement of supporting pre-sync at the UE can help reduce the fine timing acquisition and delay uncertainty for PRACH occasion. However, RAN1 has not clearly specified when the UE shall start pre-sync. There can be two options for UE starting pre-sync.
1. Point1: When UE receive PRACH configuration for TA establishment
2. Point2: When UE receive PDCCH order.
In or understanding starting at point 1 or 2 have their own pros and cons.
If UE start pre-sync at point 2, then NW may need to send PDCCH order to UE at much earlier time to allow UE sufficient time for fine timing sync and transmit PRACH. Drawback in this case is NW may have to send PDCCH order much earlier. If NW sends PDCCH order much earlier, if UE is not handed over to the same cell, to maintain TA, NW needs to schedule PRACH again. This way NW may need to schedule PDCCH order multiple times to the same cell. Since NW do not know which cell UE may be handed over to, NW may need to schedule PDCCH order for multiple cells and at multiple instances. This can result in multiple PDCCH orders and as mentioned by Apple, many PRACH occasion will have impact as it may cause interruptions. 
If UE can start pre-sync at point 1, and if we define capability of number of cells UE can maintain fine timing or pre-sync, NW can avoid scheduling PDCCH order for multiple cells and multiple times per single cell. Instead, NW can indicate to UE which cells to maintain DL pre-sync based on UE capability. When UE is needed to hand over, NW can schedule PDCCH order and UE can transmit PRACH to one target cell alone. This way number of interruptions due to PRACH to target cells can be reduced significantly.   

	Nokia 
	Similar to former topic:
We assume that at least the UE has to have the target cell detected, measured and reported (L3 measurement report) to the serving cell.
However, our expectation is that the aim of LTM switch delay is that it shall be able to deliver a shorter switch delay than we currently have for L3 HO.
Hence, we also expect that the DL synchronisation has to be such that enables a shorter switch. 
Our understanding is that the Pre-sync is an optional procedure in RAN2. It may be used if the network wants to have the UE to obtain TA for the target cell prior to the LTM switch. Hence, one thing for RAN4 to discuss is the ‘Level’ of target cell synchronisation needed for enabling preamble transmission in the target.
We would like to understand if RAN2 has agreed on how many cell candidates the UE needs to have for DL synchronisation for the purpose of PRACH transmission. UE is already having requirements on for example a number of intra-cell the UE shall be able to measure (and hence having had detected)? 

	ZTE
	Does DL pre-sync refer to maintaining fine timing with many candidated cells to meet Te requirements for PRACH transmission?



Sub-topic 1-3 UL synchronization before cell switch command
[bookmark: _Hlk132102823]Issue 1-3-1: Transmit timing accuracy of PDCCH ordered RACH before cell switch command 
For information
	38.133 cl.7.1.2
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.


· Proposals
· Option 1 (Nokia, MTK, [OPPO]): RAN4 to discuss uplink transmit timing requirements for PDCCH ordered RACH transmission to the target cell before cell switch command
·  Option 1a (MTK, [OPPO]): The legacy transmit timing accuracy requirement in 38.133 cl.7.1.2 is also applicable to PDCCH ordered RACH transmission for candidate cell(s) before cell switch command.
· Recommended WF
· Need more discussion.

	[bookmark: _Hlk132207943]Company
	Comments

	Qualcomm
	We agree with Option 1. It is our understanding that any UL transmission shall meet UL transmission timing accuracy requirement.

	Apple
	We agree that RAN4 shall discuss the Tx timing requirement for PDCCH ordered RACH transmission to target cell before cell switch command. Option 1a is also fine. However, some applicability conditions are also needed. Fine T/F tracking is needed for UE to meet Te requirements. We don’t expect UE to maintain fine T/F tracking for many neighbour cells.

	MTK
	Support Option 1a. We think the legacy requirements can cover PDCCH ordered RACH transmission to the target cell before cell switch command. Also agree with Apple to add the condition.

	Huawei
	Support option 1 and option 1a. 

	vivo
	OK to option 1 and 1a.

	OPPO
	Support both option 1 and 1a.

	Xiaomi
	Fine with option 1 and 1a

	Ericsson
	We support option 1a.

	Nokia
	Agree Option 1,1a
As a starting point we assume that the current UE transmit timing requirements would also apply for PDCCH ordered preamble transmission in a target cell. Hence, UL transmit timing accuracy requirement are unchanged.

	ZTE
	We support option 1 and option 1a. 

	CTC
	Fine with option 1 and 1a.

	CATT
	Support option 1 and option 1a. Also agree with Apple to add the condition.



Issue 1-3-2: Delay requirements for PDCCH ordered RACH before cell switch command
RAN1 have defined some requirements for PDCCH order RACH for the serving cell as shown below, i.e., the delay to transmit PRACH after receiving PDCCH order and the scheduling restriction during PRACH transmission. Moderator thinks it is better to define similar requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4.
	For information
From 38.213
If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec, (delay requirements in moderator’s view) where 
-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 
-	 if the active UL BWP does not change and  is defined in [10, TS 38.133] otherwise 
-	 msec for FR1 and  msec for FR2
-	 is a switching gap duration as defined in [6, TS 38.214] 
For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines  assuming SCS configuration .
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or , and  is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. (interruption or scheduling restriction requirements in moderator’s view)



· Proposals
· Option 1 (MTK): Better to define similar delay requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4
· Option 2 (CATT, Nokia, xiaomi, vivo, QC): RAN4 to study delay requirements for PDCCH ordered PRACH transmission to neighbour cell.
· Option 2a (xiaomi): 
· If the reception of RAR is not configured/indicated, the delay of PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of preamble transmission to the candidate cell plus RF retuning back time.
· If the reception of RAR is configured/indicated, the delay of the PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of RAR window plus RF retuning back time.
· Option 2b (vivo):
·  RAN4 discuss and clarify whether the UL BWP of target cell is activated during uplink synchronization. Delay requirements need to be discussed after RAN1/2 concludes the corresponding procedure.
· There is potential application delay and interruption for a cell on which DL sync is indicated to be performed by UE and/or UE needs to be prepared to transmit PRACH to the target cell. RAN4 will discuss the corresponding delay requirements. 
· Option 2c (QC): 
· RAN4 to discuss whether and how to define delay requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.
· LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.
· Recommended WF
· Need more discussion
	Company
	Comments

	Qualcomm
	Support Option 2, particularly the first bullet of Option 2c.
The second bullet of Option 2c was originally for the requirement applicability of LTM cell switch delay. We think this can wait.

	Apple
	Support option 1. From delay requirement point of view, it is same as legacy.

	MTK
	RAN1 had defined the gap between PDCCH order and UE ready to transmit PRACH for PDCCH ordered RACH to the serving cell (the delay requirements). We think for PDCCH ordered RACH on target cell, the delay requirements should also be discussed in RAN1. And this is already in discussion in RAN1.
If RAN1 needs any related output from RAN4, they can send a LS to RAN4.

	Huawei
	PDCCH ordered-RACH for multiple candidate cells is to be supported. Then the additional processing time between PDCCH order reception and PRACH transmission may be required, the legacy time line as listed in background needs further study. We think RAN4 can discuss PRACH the timeline if RAN1 ask RAN4 to do so. The requirements are supposed to be defined in ran1. 

	vivo
	We support option 2. 2a/2b/2c looks similar. Besides RACH delay, the UE RF chain needs to be ready for the inter-frequency case.

	OPPO
	Agree with option 2. Whether the requirements are to be defined in Ran1 or RAN4 is also based on the progress in other working groups.

	Xiaomi
	Option 2, the time gap between PDCCH order and PRACH transmission should be defined. If the delay requirement will be defined in RAN1, then, RAN4 can skip the discussion.

	Ericsson
	We agree with option 2 and more details may be needed for detailed delay requirements. 

	Nokia
	We agree with option 2 in general. 
We can use RAN1 agreements as a baseline for further discussion on the RAN4 delay requirements. RAN4 to define the delay requirements.

	ZTE
	We support option 2, and RAN4 needs to discuss the details of delay requirements.

	CATT
	We support option 2.



Issue 1-3-3: Interruption due to PDCCH orderd RACH before cell switch command
Same as Issue 1-3-2, moderator thinks it is better to define similar requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4.
· Proposals
· Option 1 (MTK): Define scheduling restriction requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4
· Option 2 (Apple, CATT, vivo, QC): RAN4 needs to introduce interruption requirements for PDCCH ordered PRACH on neighbour cell. Detailed requirements can be discussed once corresponding RAN1 design is stable.
· Option 2a (Xiaomi):
· If the reception of RAR is not configured/indicated, UE is not expected to be scheduled on the preamble transmission slot(s) and on 1 slot before and after each consecutive preamble transmission slot.
· If the reception of RAR is configured/indicated, UE is not expected to be scheduled on the preamble transmission slot(s), on the slots of RAR window and on 1 slot before and after each consecutive preamble transmission slot.
· Option 2b (vivo):
·  RAN4 discuss and clarify whether the UL BWP of target cell is activated during uplink synchronization. Interruption requirements need to be discussed after RAN1/2 concludes the corresponding procedure.
· There is potential application delay and interruption for a cell on which DL sync is indicated to be performed by UE and/or UE needs to be prepared to transmit PRACH to the target cell. RAN4 will discuss the corresponding interruption requirements. 
· Option 3 (Huawei): For PDCCH-order based RACH for TA measurement for candidate cells before cell switch, priority between PRACH TX to non-serving candidate cells and UL TX of serving cell or interruption impact due to PRACH TX to non-serving candidate cells needs to be studied.
· Recommended WF
· Need more discussion
	Company
	Comments

	Qualcomm
	We support Option 2, but we think RAN4 discussion can wait until at least the first cut of RAN1/2 decision comes out.

	Apple
	Support option 2. Details can be FFS since corresponding procedure is still being discussed in other working groups.
Regarding option 1, if RAN1 can cover all the aspects then it should be fine. However, existing interruption or scheduling restriction per moderator’s understanding may not apply for RACH on neighbour cells due to e.g. timing misalignment. On the other hand, DL impact also needs to be considered.

	MTK
	Suggest discussing in RAN1. Similar view as the delay requirements.
Also agree with apple that if RAN1 can not cover all the aspects, more discussion is needed in RAN4.

	Huawei
	Regardless without RAR or with RAR scheme, UE shall transmit preamble to multiple candidate non-serving cells. During the procedure, the uplink transmission of serving cell may be interrupted. One solution is RAN1 define priority between PRACH TX to non-serving cells and UL TX of serving cell, the other solution is RAN4 to discuss the interruption impact. Either solution is fine.

	vivo
	We support option 2. However, the priority/gap in option 1/3 should be discussed in RAN1.

	OPPO
	Agree with QC.

	Xiaomi
	Option 2, RAN4 needs to discuss the interruption or scheduling restriction requirement due to the PRACH transmission on target cells. Some further conclusions from RAN1 is needed, e.g. whether such interruption or scheduling restriction will be defined in RAN1 spec. If RAN1 will cover these, we share the similar view as Apple, some discussion from RAN4 aspects may be needed if any.

	Ericsson
	We are fine with option 2

	Nokia
	We support option 2.  

	ZTE
	We support option 2, and the discussion on details need to wait for the corresponding procedure of other working groups.

	CATT
	We agree with Apple.




Sub-topic 1-4 Others
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-4-1: Requirements for TCI state switch switching before cell switch
For information
	Agreement in RAN1#111bis
· From RAN1 perspective, the following scenarios can be considered for Rel-18 L1/L2 mobility for beam indication timing. This will be updated depending on further RAN1 assessment and RAN2 decision on the time chart
· Scenario 1: Beam indication before cell switch command
· Scenario 2: Beam indication together with cell switch command
· Scenario 3: Beam indication after cell switch command
Agreement in RAN1#112
· The agreement on scenario 2 (Beam indication together with cell switch command) at RAN1#111 is further clarified as the following:
· Beam indication for the target cell(s) is conveyed in the MAC CE used for LTM triggering for scenario 2



Based on RAN1 agreement, they haven’t support beam indication before cell switch command yet. Moderator suggest waiting more progress in RAN1 and not discussing this issue in this meeting.
· Proposals
· Option 1 (Intel): If TCI state switch command can be sent before cell switch, depending on progress of RAN1, RAN4 may need to further discuss how to update current requirement for TCI activation, e.g. timing offset, active BWP.
· Recommended WF
· No more discussion.

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.

Sub-topic 1-1 Definition of inter-frequency cell switch
	Status summary 

	Issue 1-1-1: Definition of inter-frequency cell switch
No tentative agreements.
Candidate options:
· Option 1: Inter-frequency cell switch is defined where the SSB of SpCell and the candidate target cell are on different frequency layers.
· Further discuss whether to capture the definition in spec when writing CRs.
· Option 2: Inter-frequency cell switch is defined where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers
Recommendations for 2nd round: Further discussion.



Sub-topic 1-2 DL synchronization before cell switch command
	Status summary 

	Issue 1-2-1: Requirements for DL synchronization before cell switch command
As a response to Nokia on the link of the “DL sync” and UE behavior. More clarification on “DL synchronization” is made here for information:
· Level 1: obtain symbol boundary
· Cell search: PSS/SSS detection
· Level 2-1: obtain symbol index information and frame boundary
· SSB index reading (need to decode PBCH in FR2) or NW configuration (deriveSSB-IndexFromCell is enabled)
· Level 2-2: obtain SFN
· decode PBCH or NW configuration (deriveSSB-IndexFromCell is enabled)
· Level 3: SSB based T/F fine tracking
· How to trigger is in discussion in RAN1
Companies are encouraged to correct moderator if you have different understanding on the above clarification in the 2nd round.
No tentative agreements.
Based on the comments in the 1st round, moderator extracts the following proposals for 2nd round discussion.
· Proposal 1: RAN4 do not need to define any new requirements for obtaining symbol boundary and frame boundary of target cell before cell switch command, as legacy requirements for PSS/SSS detection and time index detection apply.
· Proposal 2: RAN4 do not need to define any new requirements for acquiring SFN of target cell before cell switch command.
· Proposal 3: Further discuss whether and how to define requirements for SSB based T/F fine tracking on neighbour cell after RAN1 concludes.
Recommendations for 2nd round: Further discussion on the above three proposals.

	Issue 1-2-2: DL pre-sync starting point and UE capability requirements for DL pre-sync
No tentative agreements.
Candidate Options:
· Proposal 1: RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with TA establishment or reception of configuration for TA establishment.
· Proposal 2: RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.
Recommendations for 2nd round: Further discussion on the above proposal.


Sub-topic 1-3 UL synchronization before cell switch command
	Status summary

	Issue 1-3-1: Transmit timing accuracy of PDCCH ordered RACH before cell switch command 
Tentative agreement:
· The legacy transmit timing accuracy requirement in 38.133 cl.7.1.2 is also applicable to PDCCH ordered RACH transmission for candidate cell(s) before cell switch command.
· SSB based fine T/F tracking is needed for UE to meet Te requirements
Recommendations for 2nd round: No further discussion.

	Issue 1-3-2: Delay requirements for PDCCH ordered RACH before cell switch command
No tentative agreements.
Candidate Options:
· Option 1: Better to define similar delay requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4
· Option 2: RAN4 to study delay requirements for PDCCH ordered PRACH transmission to neighbour cell.
· Option 2a (xiaomi): 
· If the reception of RAR is not configured/indicated, the delay of PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of preamble transmission to the candidate cell plus RF retuning back time.
· If the reception of RAR is configured/indicated, the delay of the PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of RAR window plus RF retuning back time.
· Option 2b (vivo):
·  RAN4 discuss and clarify whether the UL BWP of target cell is activated during uplink synchronization. Delay requirements need to be discussed after RAN1/2 concludes the corresponding procedure.
· There is potential application delay and interruption for a cell on which DL sync is indicated to be performed by UE and/or UE needs to be prepared to transmit PRACH to the target cell. RAN4 will discuss the corresponding delay requirements. 
· Option 2c (QC): 
· RAN4 to discuss whether and how to define delay requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.
· LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.
Recommendations for 2nd round: Further discussion.

	Issue 1-3-3: Interruption due to PDCCH ordered RACH before cell switch command
Tentative agreement:
· Further discuss whether and how to define interruption and/or scheduling restriction requirements due to PDCCH ordered RACH before cell switch command once corresponding RAN1 design is stable.
 Recommendations for 2nd round: No further discussion.



Discussion on 2nd round (if applicable)
Sub-topic 1-1 Definition of inter-frequency cell switch
Issue 1-1-1: Definition of inter-frequency cell switch
No tentative agreements.
Candidate options:
· Option 1: Inter-frequency cell switch is defined where the SSB of SpCell and the candidate target cell are on different frequency layers.
· Further discuss whether to capture the definition in spec when writing CRs.
· Option 2: Inter-frequency cell switch is defined where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	CMCC
	Option 2. As we commented in 1st round, for option 1 and option 2, the difference is how to handle the case  that target Pcell is current SCell. With option 1,it will be considered as inter-frequency cell switch. While with option 2, it will be considered as intra-frequency cell switch, which is also aligned with existing framework of measurement requirements, i.e. SCell measurements are considered as intra-frequency measurement. For Option 1, we would like to know why we have different definition compared with existing framework of measurment requirement.

	MTK
	Option 1. 
When defining intra and inter, the target cell is compared to the reference cell. For measurement, there can be multiple reference cells with CA. For mobility, it is compared to SpCell as mobility means SpCell change in our understanding.

	vivo
	OK to option 1 for now. 
On option 2, our understanding to the wording in option 2 is different from CMCC. We think the definition of cell switch should be more straight forward if the type of source cell and the corresponding target cell are the same, i.e. they are both PCell, or both SCell or both SpCell. We should not define cell switch as intra-frequency for the case when source PCell and target SCell have the same SSB frequency.
Our previous preference to option 2 is because it does not preclude the case of SCell switch. But as we comment in the 1st round we are open to hear more input from RAN2 on this issue.

	Huawei
	We got the point of CMCC, and also agree with MTK’s logic. 
For general cell switch definition, we prefer option1. For the case target Pcell is current SCell, as there is no need to perform cell detection, the cell switching delay is the same, regardless it is regarded as inter-frequency cell or intra-frequency.

	Apple
	Prefer option 1.
We understand concern from CMCC. However, it doesn’t necessarily mean RAN4 has to go with option 2. Tsearch is one of the key aspects we need to consider here in this issue. Tsearch is 0 for known cell, regardless target is on same or different frequency as serving cell. If target Pcell is current SCell, most likely it is known to UE and Tsearch=0. So seems it doesn’t matter if we call it as intra or inter frequency cell switch.

	CATT
	We prefer option 1.
In our view, the definition of inter-frequency cell switch is mainly to distinguish the case of ‘target Pcell is current SCell’. Based on our understanding of LTM, SpCell should be changed, so option 1 is ok for us.

	ZTE
	We prefer option 1. 
We should focus on PCell mobility first. For the case that target Pcell is current SCell, according to our understanding, there has been a change in the Spcell, which should belong to inter frequency cell switch rather than intra frequency.

	OPPO
	Slightly prefer Option 1. We can understand the difference pointed by CMCC, but also share the similar understanding as MTK that from mobility perspective, Spcell change is more likely suitable . 

	Ericsson
	Prefer option 1. As we commented in first round we need to discuss case by case for requirements definition.

	Nokia
	We are ok with option 1.



Sub-topic 1-2 DL synchronization before cell switch command
Issue 1-2-1: Requirements for DL synchronization before cell switch command
As a response to Nokia on the link of the “DL sync” and UE behavior. More clarification on “DL synchronization” is made here for information:
· Level 1: obtain symbol boundary
· Cell search: PSS/SSS detection
· Level 2-1: obtain symbol index information and frame boundary
· SSB index reading (need to decode PBCH in FR2) or NW configuration (deriveSSB-IndexFromCell is enabled)
· Level 2-2: obtain SFN
· decode PBCH or NW configuration (deriveSSB-IndexFromCell is enabled)
· Level 3: SSB based T/F fine tracking
· How to trigger is in discussion in RAN1
Companies are encouraged to correct moderator if you have different understanding on the above clarification in the 2nd round.
Based on the comments in the 1st round, moderator extracts the following proposals for 2nd round discussion.
· Proposal 1: RAN4 do not need to define any new requirements for obtaining symbol boundary and frame boundary of target cell before cell switch command, as legacy requirements for PSS/SSS detection and time index detection apply.
· Proposal 2: RAN4 do not need to define any new requirements for acquiring SFN of target cell before cell switch command.
Proposal 3: Further discuss whether and how to define requirements for SSB based T/F fine tracking on neighbour cell after RAN1 concludes.Recommendations for 2nd round: Further discussion on the above three proposals.
	Company
	Comments

	MTK
	Support all the three proposals.
For P2: The legacy requirement of SFN acquisition defined for L3 CSI-RS measurement also apply here.
	For information:
From 38.133 cl. 9.10
Intra-f
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	Xiaomi
	Fine with those proposals.

	vivo
	OK to P1 and P2
For proposal 3, we prefer to remove ‘fine’ here. 
SSB can only provide rough sync. RAN1’s discussion on fine time tracking is not related to SSB based tracking, but more related to the TCI configuration/indication. Therefore, although in TS 38.133 fine time tracking based on SSB is possible, we think here it is better to remove ‘fine’ so as to avoid miss understanding.
For SSB based T/F tracking, we think there’s RRM impact because RF tuning should be performed before.
Regarding whether to wait more RAN1 progress, we are fine to move forward on this.
Therefore, the proposed wording for P3 is:Further discuss whether and how to define requirements for SSB based T/F tracking on neighbour cell based on further RAN1/2 progress.

	Huawei
	Support option 3. We also think legacy requirements can be reused regardless of which kind of DL level (level 1, 2-1, 2-2 and 3).

	CTC
	Fine with all Proposals.

	Apple
	Fine with recommended WF. 

	CATT
	Fine with all Proposals.

	ZTE
	Fine with all Proposals. 

	OPPO
	OK with all three proposals. ‘Fine’ T/F tracking seems a specific item in RAN4. We do not have strong view to change it. 

	Ericsson
	While we do not disagree with the above proposals, we think proponents’ intention is to define UE capability for number of cells UE can maintain DL sync. We think procedures as such do not need any new requirements, but UE capability may need to be discussed.

	Nokia
	We think that the discussion via “Level-structure” is good starting point and has a potential to progress the discussion. We are ok to discuss more. 



Issue 1-2-2: DL pre-sync starting point and UE capability requirements for DL pre-sync
No tentative agreements.
Candidate Options:
· [bookmark: OLE_LINK86][bookmark: OLE_LINK87]Proposal 1: RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with TA establishment or reception of configuration for TA establishment.
Proposal 2: RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.Recommendations for 2nd round: Further discussion on the above proposal.
	Company
	Comments

	MTK
	Agree that fine tracking should be done before transmitting RACH. For inter-f, fine tracking can be performed in MG.
Since PDCCH ordered RACH is introduced in RAN1, it is better to discuss the related capability in RAN1. 
Regarding the capability for fine tracking to multiple cells, we agree there should be a limitation, but more details are needed to further discuss whether another capability is necessary, e.g., the fine tracking is one shot or periodic, simultaneous or TDM on multiple cells, whether to reuse the capability for the number of cells supporting PDCCH ordered RACH if any.

	Xiaomi
	Need more discussion and clarification on DL pre-sync before agreeing these two proposals.

	vivo
	Disagree with P1. As we commented in the 1st round, we think we should not mix DL sync and TA establishment. DL sync here would take less UE resources. But if it is jointly considered with UL sync, more UE resources will be considered, hence higher UE power consumption.
But reading the clarification from proponent of P1, we think we agree with their motivation. In our understanding DL sync here would need fine RF re-tuning, which is different from the RF-retuning that usually considered in gaps for legacy inter-frequency L3 measurements. In our understanding this is why RAN1 introduce the DL sync.
Therefore, as the RRM impact for DL sync is likely to be FFS in issue 1-2-1, we are open to FFS also for this issue.
For P2, it is already being discussed in RAN1/2. We do not think it is necessary to agree on this.

	Huawei
	The PRACH transmission timing error shall be within Te. Therefore the fine DL pre-sync shall be firstly guaranteed. However we don’t understand what “starting point” in title means and what is going to be specified.
Regarding the capability, we would like to discuss this later after RAN1 has more input on PDCCH order RACH.

	Apple
	Based on comments from companies in this meeting, we don’t think RAN4 is ready for any agreement at this moment. It is good to understand concerns and considerations from the group. More input from other working group can be helpful. We are open for further discussion.

	ZTE
	Similar comments as Apple. It is good to understand concerns and considerations from the group. 

	OPPO
	Need more discussion

	Ericsson
	We are fine to come back in next meeting.

	Nokia
	This can be discussed in the next meeting.



Sub-topic 1-3 UL synchronization before cell switch command
Issue 1-3-1: Transmit timing accuracy of PDCCH ordered RACH before cell switch command 
Tentative agreement in the 1st round:
· The legacy transmit timing accuracy requirement in 38.133 cl.7.1.2 is also applicable to PDCCH ordered RACH transmission for candidate cell(s) before cell switch command.
· SSB based fine T/F tracking is needed for UE to meet Te requirements
Recommendations for 2nd round: further check.
	Company
	Comments

	MTK
	Ok with the tentative agreement

	Xiaomi
	Fine with the tentative agreement

	vivo
	We are OK to add the sub bullet, but as we comment in 1-2-2, we prefer to remove ‘fine’ here.

	Huawei
	Fine with the tentative agreement

	CTC
	Fine with the tentative agreement.

	Apple
	Fine with the tentative agreement.

	CATT
	Fine with the tentative agreement.

	ZTE
	Fine with the tentative agreement.

	OPPO
	Fine with the tentative agreement

	Ericsson
	Fine with tentative agreements. In all RRM requirements our understanding is SSB is used for fine time tracking.

	Nokia
	Tentative agreement is ok.



Issue 1-3-2: Delay requirements for PDCCH ordered RACH before cell switch command
No tentative agreements.
Candidate Options:
· Option 1: Better to define similar delay requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4
· Option 2: RAN4 to study delay requirements for PDCCH ordered PRACH transmission to neighbour cell.
· Option 2a (xiaomi): 
· If the reception of RAR is not configured/indicated, the delay of PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of preamble transmission to the candidate cell plus RF retuning back time.
· If the reception of RAR is configured/indicated, the delay of the PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of RAR window plus RF retuning back time.
· Option 2b (vivo):
·  RAN4 discuss and clarify whether the UL BWP of target cell is activated during uplink synchronization. Delay requirements need to be discussed after RAN1/2 concludes the corresponding procedure.
· There is potential application delay and interruption for a cell on which DL sync is indicated to be performed by UE and/or UE needs to be prepared to transmit PRACH to the target cell. RAN4 will discuss the corresponding delay requirements. 
· Option 2c (QC): 
· RAN4 to discuss whether and how to define delay requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.
· LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.
Recommendations for 2nd round: Further discussion.

	Company
	Comments

	MTK
	As the majority would like to discuss delay requirement for PDCCH ordered RACH in RAN4, we are fine to discuss in RAN4. But as there is similar requirements in RAN1 spec for serving cell, we think it is better to capture the requirements for neighbour cell in RAN1 spec too. A LS can be sent to RAN1 if we have some progress.

	Xiaomi
	RAN4 can have the discussion on the delay requirement for PDCCH ordered RACH, as it is the normative work in RAN4. And we also support the MTK’s view that sending a LS is helpful to avoid the duplicated discussion.

	vivo
	Support option 2 in general, but the detail of option 2 can be FFS.
Moreover, the discussion in RAN4 should not prevent simultaneous discussion in RAN1. RAN1 and RAN4 should focus on different issue. In our understanding, when to activate uplink RF chains should be discussed in RAN4. The baseband processing delay can be discussed in RAN1.

	Huawei
	Share the similar view as MTK. RAN4 can discuss PRACH the timeline and identify whether the additional processing time between PDCCH order reception and PRACH transmission is required. The requirements are supposed to be defined in RAN1.

	Apple
	We support option 1. Same as legacy, we assume RAN1 will cover this in their spec.

	ZTE
	Support option 2. Same as MTK, RAN4 needs to discuss the details of delay requirements and a LS can be sent to RAN1 if we have some progress.

	Ericsson
	We are fine with option 1

	Nokia
	As commented on the first round, we agree with option 2 in general.
We can use RAN1 agreements as a baseline for further discussion on the RAN4 delay requirements, while RAN4 is to define the delay requirements.

	Qualcomm
	Okay to wait for further RAN1 progress.



Issue 1-3-3: Interruption due to PDCCH ordered RACH before cell switch command
Tentative agreement in the 1st round:
· Further discuss whether and how to define interruption and/or scheduling restriction requirements due to PDCCH ordered RACH before cell switch command once corresponding RAN1 design is stable.
 Recommendations for 2nd round: No further discussion.

Topic #2: LTM -– L1-RSRP measurement requirements (AI 5.25.2.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	[bookmark: _Hlk132119812]T-doc number
	Company
	Proposals / Observations

	R4- 2304224
	China Telecom
	Observation1:
	
	Advantage
	Disadvantage

	Fine beam
	High throughput
	Large quantities result in longer measurement latency

	Rough beam
	Low throughput
	Shorter measurement latency


Proposal 1: 
· In FR2, fine beam could be baseline, but rough beam is also applicable under certain case. E.g., higher latency requirement.
· Fine beam could be assumed for L1 measurement in FR1. And the intermediate results of L3 measurement could be reused for L1 measurement when the Tx beams and Rx beams for L1-RSRP measurement and L3 measurement are same in FR1.
Proposal 2: UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell.
· In FR1, when the Tx beams and Rx beam are same for L1-RSRP measurement and L3 measurement, UE does not have to measure again after receiving the L1 measurement command, but reports the pre-stored intermedia result of L3 measurement to NW under certain case.
· In FR2, UE performs L1 measurement on target cell indicated by L3 measurement.
Proposal 3: Reuse legacy value SNR= -3Db.

	R4- 2304226
	Intel Corporation
	Proposal 1: The L1-RSRP measurement and reporting requirements specified in Rel-18 apply only if the conditions are met, and other conditions can be added later according to RAN4 discussions:
· The number of target cells does not exceed cap, and
· The target RS has the same SCS to the serving cell, and 
· The target cell is a known cell, and 
· The target RS is measurable
Proposal 2: Stage the discussions and specifications for Rel-18 L1-RSRP measurements and reporting for LTM the way below:
· Stage 1 L1-RSRP measurement and reporting when timing differences between target SSB and the serving SSB are larger than CP length (relax RTD only)
· Stage 2 L1-RSRP measurement and reporting without MG for inter-frequency target cell but target SSB is within UE active BWP (relax intra-frequency and RTD)
· Stage 3 Other SSB based L1-RSRP measurement and reporting (relax BWP, intra-frequency and RTD) (requires MG or solutions related to BWP without restrictions)
· Stage 4 CSI-RS based L1-RSRP measurement and reporting
Proposal 3: For stage 2 requirements, RAN4 clarifies how much alignment is needed for SFN and frame boundary across serving and inter-frequency neighbour cells before it specifies any requirement.
Proposal 4: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
Proposal 5: A dedicated measurement gap configuration is used for inter-frequency L1-RSRP SSB measurements with measurement gaps in FR2.

	R4-2304292
	Apple
	Proposal 1: New UE capability needs to be introduced to indicate supported maximum number of SSBs configured for L1 measurement on neighbour cell. Details are FFS, e.g. whether to differentiate intra and inter-frequency.
Proposal 2: assuming UE has chance to perform cell search and L3 measurement before L1 measurement on neighbour cell, DL synchronization has to be done before UE can perform L1 measurement.
Proposal 3: fine beam is assumed for L1 measurement on both intra and inter-frequency neighbour cell.
Observation 1: using intermediate L3 measurement results in L1 measurement reporting may result in longer L1 measurement latency.
Proposal 4: in RAN4 requirements, UE is assumed to perform L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell. However, it seems unnecessary to consider L3 measurement report as the prerequisite of L1 measurement configuration.
Proposal 5: RAN4 to define L1 measurement requirements for known cell case only.
Proposal 6: known cell condition for L1-RSRP measurement:
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report 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 and 9.3.
· Otherwise, it is unknown
Proposal 7: for intra-frequency L1-RSRP measurement requirements, use the requirements for L1 measurement on NSC in R17 as a baseline.
Proposal 8: If multiple neighbor cells in a frequency layer needs to be considered, L1 measurement latency needs to be scaled by number of cells. The configured SSB for L1 measurement on neighbor cell shall not exceed UE capability, which is to be introduced.
Proposal 9: for the case wherein RTD between neighbor cell and serving cell larger than a CP, L1 measurement can be done with measurement gap or scheduling restriction.
Observation 2: extra standardization work is expected to support the scenario wherein SSB for L1-RSRP measurement of non-serving cell is not in the active BWP for UE which is capable of bwp-WithoutRestriction.
Proposal 10: deprioritize the case wherein UE is capable of bwp-WithoutRestriction and target SSB from intra-frequency neighbour cell is outside UE active BWP.
Proposal 11: as baseline, inter-frequency L1-RSRP measurement with gap needs to be supported.
Proposal 12: further study the following gap based inter-frequency L1 measurement
· Option 1: L1 measurement sharing with L3 gap. 
· RAN4 needs to study sharing scheme between L1 and L3. Existing framework of MeasGapSharingScheme can be considered as starting point.
· Option 2: dedicated measurement gap for L1-RSRP.
· Existing framework of concurrent gaps can be considered as starting point.

	R4-2304365
	Qualcomm Incorporated
	Measurement Framework from L3 to L1 for LTM
Proposal 1: RAN4 to adopt a framework of step-wise LTM L1 measurement and report, and the framework is communicated to RAN1 and RAN2 via LS. The framework consists of the following aspects:
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
Reference Signal during LTM Measurements and after LTM Handover
Proposal 2: LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” or “an active TCI state to be used immediately after LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.

	R4-2304366
	Qualcomm Incorporated
	Proposal 1: RAN4 to define LTM L1 measurement delay requirements for FR2 such that UE is allowed to perform beam refinement over SSBs outside SMTC and MG. The SSBs outside SMTC to be used for beam requirements are for both serving cell and LTM cells, and the sharing factor between the two types of cells (serving cell vs. LTM cells) is introduced. The sharing factor can be up to UE capability.
Proposal 2: RAN4 to extend scheduling restriction window by one OFDM symbol before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSB IDs in FR2.
Proposal 3: RAN4 to define a requirement applicability rule for LTM L1-RSRP measurement, and the following can be a starting point:
· If the LTM cell is not one of the current Scells, UE has sent a valid L3 measurement report of the cell during the last [X] seconds. FFS on X, e.g. X=5, and the following case:
· The LTM cell is contiguous to one of the current serving cells, if applicable for LTM scenario
· If UE autonomously selects cells/SSBs for LTM L1-RSRP measurements among preconfigured cells/SSBs for LTM L3 measurements, the down selected LTM cells are considered known cells in terms of requirement applicability rule even without so-called an intermediate LTM L3 measurement report.

	R4-2304410
	CATT
	Proposal 1: In FR2, a hybrid framework combining rough beam for L1 measurement on neighboreighbour cell can also be considered.
Proposal 2: In FR1, it is possible to use intermediate L3 measurement results in L1 measurement reporting if L1-RSRP measurement is limited within SMTC.
Proposal 3: Network shall configure L1 measurement on a neighboreighbour cell after receiving L3 measurement report on that cell.
Proposal 4: RAN4 should focus on defining L1 measurement requirements for known cell case first.
Proposal 5: At least for intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.
Proposal 6: Considering the integrity of the defined scenario, both inter-frequency L1-RSRP measurement with gap and without gap should be considered.
Proposal 7: Inter-frequency L1-RSRP measurement without gap can be introduced if UE capability allow.
Proposal 8: If considering the workload of the WI and the inter-frequency L1-RSRP measurement with gap is a more typical scenario, at least we support to introduce inter-frequency L1-RSRP requirement first.
Proposal 9: For inter-frequency L1-RSRP measurement with gap, RAN4 need to consider the delay and discuss whether to use the gap shared with L3 measurement or to configure a dedicated gap for L1-RSRP measurement. 
Proposal 10: Prefer to support L1 measurement sharing with L3 MG, the priority of using MG in detail to ensure that the measurement delay will not be too long compared with intra-request L1-RSRP measurement need to be further discussed.
Proposal 11: It is suggested to set the SNR side condition of intra frequency L1-RSRP measurement to -– 3Db.

	R4-2304584
	Nokia, Nokia Shanghai Bell
	Proposal 1: LTM L1-measurements can be SSB based.
Proposal 2: LTM L1-measurements can be based on wide beam.
Proposal 3: Prior to cell switch but after the candidate configuration, the network can indicate the UE on which target cell(s) to perform L1-measurements. 
Proposal 4: LTM L1-RSRP measurements are mobility measurements, and therefore, there should not be limitation on the received time difference between the serving cell and target cell.
Proposal 5: DL synchronisation for LTM shall be discussed for L1-RSRP mobility measurements.
Proposal 6: UL synchronisation for LTM shall be discussed.
Proposal 7: Number of FFT engines on cell search depend on UE hardware capabilities and can be defined as LTM capability, if needed.
Observation 1: For performing DL measurements, we only need DL synchronisation.
Observation 2: For performing L1-measurements, we only need DL synchronisation.
Observation 3: Active TCI state management procedure is beam management procedures for data reception.
Proposal 8: LTM is a mobility procedure, and therefore L1-RSRP DL measurements for LTM shall be designed to be mobility measurements
Proposal 9: Multi-RX aspects of LTM are not within the scope of rel-18 LTM work.
Proposal 10: LTM shall support SSB-based measurements with wide spatial settings
Proposal 11: Rough / wide beam based LTM Mobility L1-measurements are supported for both FR1 and FR2 LTM for intra-frequency and inter-frequency measurements.
Proposal 12: L3 measurement results can be included in L1-measurement report
Proposal 13: L3 measurement report is not a pre-requisite for L1 measurement configuration.
Proposal 14: L3 measurement report is not a pre-requisite for UE performing LTM L1-measurements (e.g., rough beam measurements)
Proposal 15: RAN4 to define LTM L1-measurement requirements for both known and unknown cells. FFS if in some scenarios unknown condition is excluded.
Proposal 16: Before proceeding on issue 3-1-6, RAN4 should have common understanding on what L1-measurements for LTM mobility means.
Proposal 17: “During the last [5] seconds” can be removed from the known cell condition.
Proposal 18: For intra-frequency L1-RSRP measurement on neighboreighbour cell, the requirements are designed based on measurement framework agreement.
Proposal 19: BWP without restriction waits for further progress in RAN4, and it can be out of scope of the LTM rel-18 work.
Proposal 20: Inter-frequency L1-RSRP measurements with gap and without gap are defined after intra-frequency requirements
Proposal 21: SNR =-6Db

	R4-2304672
	ZTE
	Proposal 1. FR2 rough beam can not be assumed for L1 measurement.
Proposal 2. L3 measurement report is not the prerequisite of L1 measurement configuration.
Proposal 3. In L1-RSRP measurement for neighboureighbou cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
Proposal 4. For intra-frequency L1-RSRP measurement on neighbor cell, use the requirements for L1 measurement on NSC in R17 as a baseline:
· FFS: whether to consider multiple neighbor cells in a frequency layer
· FFS how to define requirements when RTD between neighbor cell and serving cell larger than a CP.
Proposal 5. Propose to use legacy value of L3 measurement for L1/L2 mobility.

	R4-2304766
	xiaomi
	Proposal 1: RAN4 assumes fine beam is used for L1-RSRP measurement on inter-frequency neighbour cell.
Proposal 2: RAN4 assumes UE performs L1 measurement on a candidate neighbour cell after UE has performed DL synchronization on that candidate cell.
Proposal 3: RAN4 to define the requirements of L1-RSRP measurement under known cell condition. 
Proposal 4: The existing cell known condition is applied to the target cell in LTM.
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement.
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
Proposal 5: For intra-frequency L1-RSRP measurement without gap, the requirement of L1-RSRP measurement for Rel-17 NSC can be used as a baseline.
Proposal 6: RAN4 not to define the requirement for intra-frequency L1-RSRP measurement with gap in Rel-18.
Proposal 7: RAN4 to define the requirement for intra-frequency L1-RSRP measurement with interruption and/or NCSG for the neighbour cell(s) of deactivated SCell.
Proposal 8: RAN4 to define the requirement for intra-frequency L1-RSRP measurement with type 1 MG in first phase.
Proposal 9: RAN4 to consider to define the requirement for intra-frequency L1-RSRP measurement with NeedforGapNCSG or ‘needforgap’ or type2 MG in late phase.
Proposal 10: RAN4 to consider whether to use the gap shared with L3 measurement or to configure a dedicated gap for inter-frequency L1-RSRP measurement.

	R4-2304810
	vivo
	Proposal 1  In R18, RAN4 introduce a new type of L1 measurement on top of existing measurements:
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement without L3 filtering, and new reporting mechanism are to be introduced by RAN2/RAN1.
Proposal 2  RAN4 to clarify DL synchronization assumption for L1 measurements performed on target cell, especially if L1 measurement is performed before cell switch, but DL synchronization is done during the cell switch:
· For L1 measurement performed before DL synchronization, i.e. Type-2 L1 measurement, UE measurement requirements specified in 9.2 to 9.3, 10.1.2 to 10.1.5, of TS 38.133 can be re-used.
Proposal 3  For FR1, re-use the same measurement framework as FR2, i.e. introduce the new Type-2 L1 measurement.
Proposal 4  RAN4 assumes UE can perform Type-1 L1 measurements on a neighbour cell only after UE has performed L3 measurement or Type-2 L1 measurement on that cell. However, either L3 measurement report or Type-2 L1 measurement results reported in L1/L2 signalling can be regarded as the pre-requisite of Type-1 L1 measurement configuration, and no need to specify any pre-requisite for Type-2 L1 measurements.
Proposal 5  RAN4 follows legacy rules, i.e. not to define Type-1 L1 measurement requirements for the unknown cell. However, RAN4 does not need to define known cell condition for Type-2 L1 measurements.
Proposal 6  Re-use the existing known cell condition for Type-1 L1 measurement except taking one revision on the 1st sub-bullet:
· The UE has sent a valid L3 measurement report or a valid Type-2 L1 measurement report during the last [5] seconds.
Proposal 7  Specify R18 requirements of L1-RSRP measurement with fine beam (i.e. Type-1 L1 measurement) in FR2, for the case when SSB occasions are fully overlapped with SMTC.
Proposal 8  For Type-1 L1 measurements, the requirements for NSC in R17 can be re-used, and UE performs Type-1 L1 measurement on at most one neighboreighbour cell per SSB frequency in FR2.
Proposal 9  For Type-1 L1 measurement requirements, NOT to consider the case that the measured RS is not confined within the active BWP. For Type-2 L1 measurement requirements, RRM requirements are specified no matter the measured RS is confined within the active BWP or not. For the case Type-2 L1 measurement is performed outside active BWP, the legacy L3 measurement behaviour is re-used.
Proposal 10  For Type-1 L1 measurement requirements, NOT to define inter-frequency L1 measurement requirements. For Type-2 L1 measurement requirements, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.
Proposal 11  For Type-1 L1 measurements, the side condition for measurement accuracy requirements is -3Db. For Type-2 L1 measurements, the side condition for measurement accuracy requirements is -6Db.

	R4-2304847
	CMCC
	Proposal 1: for FR1, intermediate L3 measurement results can be used in L1 measurement reporting.
Proposal 2: L3 measurement report is not the prerequisite of L1 measurement configuration. If no consensus is reached in RAN4, it is proposed to sent LS to RAN2.
Proposal 3: it is proposed to define L1 measurement requirements for both known and unknown cells.
Proposal 4: for L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
Proposal 5: it is proposed to specify requirements for inter-frequency L1-RSRP measurements with gap and without gap.

	R4-2304924
	MTK
	Proposal 1: For R18 L1/L2 mobility, Network shall configure L1 measurement on a neighboreighbour cell after receiving L3 measurement report on that cell.
Proposal 2: UE should get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighboreighbour cell before L1-RSRP measurement.
Proposal 3: deriveSSB-IndexFromCell is always enabled for intra-frequency on which L1-RSRP measurement of neighboreighbour cell is configured.
Proposal 4: Further discuss whether deriveSSB-IndexFromCellInter-r17 can be always enabled for Inter-frequency in R18 LTM.
Observation 1: For intra-frequency L1-RSRP measurement in FR1, the measurement delay would be longer if using L3 intermediate results compared to using legacy L1 measurement framework especially when SMTC<40ms.
Proposal 5: The pros and cons of using L3 intermediate results for FR1 intra-frequency L1 report:
	L1 measurement report using L3 intermediate results
	L1 measurement report using legacy framework

	Pros:
1. The number of neighboreighbour cells per intra-frequency layer for RTD> CP case can be as many as L3 measurement, i.e., 7 neighbor cells.
Cons:
1. Measurement delay would be longer compared to using legacy L1 measurement framework especially when SMTC period <40ms.
2. May have impact on UE implementation of L3 measurement
	Pros:
1. Measurement delay can be shorter especially when SSB period <40ms
2. No impact on L3 measurement.
Cons:
1. Less neighboreighbour cells supported per intra-frequency layer for RTD>CP case


Proposal 6: Not using L3 intermediate results for FR1 intra-frequency L1 report.
Proposal 7: The pros and cons of using rough beam for intra-frequency L1 measurement in FR2:
	L1 measurement report using rough beam

	Pros:
1. The number of neighboreighbour cells per intra-frequency layer for RTD> CP case can be as many as L3 measurement.
2. Measurement delay may be shorter for multiple cells. 
Cons:
1. Use rough beam immediately after cell switch.
2. it is not fair to compare neighboreighbour cell with rough and serving cell with fine beam
3. FFS: Pre-sync on DL is workable.
4. Marginal gain compared to using L3 measurement report for cell switch


Proposal 8: Not using L3 intermediate results for inter-frequency L1 report.
Proposal 9: Limit the number of cells supported per frequency layer to two:
· FR1 intra-frequency: when RTD of serving cell and neighboreighbour cell is larger than CP, UE only performs L1-RSRP measurement on serving cell and a single neighboreighbour cell
· FR2 intra-frequency: UE only performs L1-RSRP measurement on serving cell and a neighboreighbour cell regardless RTD of serving cell and neighboreighbour cell is larger than CP or within CP
· FR1 & FR2 inter-frequency: UE only performs L1-RSRP measurement on at most two neighboreighbour cells of a frequency layer.
Observation 2: For SSB based intra-frequency L1 measurement, it is possible that SSB of neighboreighbour cell is not in the active BWP in the following two cases:
· If UE supports FG6-1a or a similar capability.
· The cell to measure is deactivated SCell or intra-frequency neighboreighbour cell of a deactivated SCell
Proposal 10: For SSB based intra-frequency L1 measurement, focus on the case that SSB for intra-frequency L1 measurement is in the active BWP in this WI.
Proposal 11: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement and follows serving cell’s FFT timing even when measures intra-frequency neighboreighbour cell.
Proposal 12: Further discuss the behavioreighbour of UE incapable of RTD>CP but the actual RTD of serving cell and neighboreighbour cell is larger than CP. Open to the two alternatives:
· Alt1: UE will not measure the neighboreighbour cell if RTD>CP due to capability limitation
· Alt2: UE still measures the neighboreighbour cell if RTD>CP but with degradation.
Proposal 13: If UE incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell are applicable when RTD of serving cell and neighboreighbour cell is within CP.
Proposal 14: For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighboreighbour cell, no matter the actual RTD of serving cell and neighboreighbour cell is larger than CP or not.
Proposal 15: For UE capable of RTD>CP, assume that UE has two FFT modules for L1-RSRP measurement and different FFT timing is used for each cell.
Proposal 16: Focus on the case that UE is required to measure on the neighboreighbour cell of a single FR1 intra-frequency when RTD of serving cell and neighboreighbour cell is larger than CP.
Proposal 17: If UE only performs L1-RSRP measure on one neighboreighbour cell of a single intra-frequency, the legacy requirements specified in R17 for FR1 non-serving cell are also applicable when RTD of serving cell and neighboreighbour cell is larger than CP.
Proposal 18: Focus on the case that UE is required to measure on a single FR2 intra-frequency (for neighboreighbour cell) when RTD of serving cell and neighboreighbour cell is larger than CP.
Proposal 19: The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement when RTD of serving cell and neighboreighbour cell larger than CP. P1 is valid when any symbol of the SSBs from serving cell and neighboreighbour cell are overlapping or adjacent (in time domain). Adjacent here means the actual timing difference between the symbol of the SSB from serving cell and neighboreighbour cell is within CP.
Proposal 20: Open to discuss whether to support the case that SSB periodicity of FR2 intra-frequency neighboreighbour cell equals to SMTC periodicity in R18 LTM.
Proposal 21: For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended also to the symbol before and after SSB symbols.
Proposal 22: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3Db.
Proposal 23: Focus the discussion on inter-frequency L1-RSRP measurement with MG in R18.
Proposal 24: Define inter-frequency L1-RSRP measurement period with MG in FR1 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. The value should be updated if RAN1’s conclusion is to use SSB period for inter-frequency L1 measurement or RAN4 agrees to set L1-RSRP measurement with high priority.


Proposal 25: Further discuss how to reduce the measurement period of inter-frequency L1-RSRP measurement:
· Use concurrent gap
· Set high priority on inter-frequency L1-RSRP measurement if sharing a common measurement gap with L3 measurement.
Proposal 26: Treat L1 inter-frequency measurement with MG on each cell as an independent inter-frequency layer in FR2. When calculating CSSF, overlapping with one additional L1 inter-frequency measurement is equivalent to overlapping with one more frequency layer.
Proposal 27: Define inter-frequency L1-RSRP measurement period with MG in FR2 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. At least, CSSFinter should be updated as each measurement occasion is shared by different cell of inter-frequency L1 measurement and L3 inter-frequency layers.




	R4-2305240
	OPPO
	Proposal 1: Network can determine whether to configure L1 measurement on a neighboreighbour cell after receiving L3 measurement report on that cell. L3 measurement report is not the prerequisite of L1 measurement configuration
Proposal 2: RAN4 can define L1 measurement requirements for known cell case only. The known cell condition for L1-RSRP measurement can follow the same logic as that for L3 measurement.
Proposal 3: For intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.
Proposal 4: For intra-frequency L1-RSRP measurement on neighboreighbour cell, use the requirements for L1 measurement on NSC in R17 as a baseline.
Proposal 5: The requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP operation without restriction.
Proposal 6: Suggest to support intra-frequency and inter-frequency L1-RSRP measurement without gap firstly, and consider requirements with MG or NCSG at later phase or releases.
Proposal 7: Reuse legacy value SNR = -3Db for intra-frequency L1-RSRP measurement of L1/L2 based inter-cell mobility.

	R4-2305276
	Huawei, HiSilicon
	Proposal 1: In common understanding, network configures L1 measurement on a neighbour cell after receiving L3 measurement report on that cell. 
Proposal 2: RAN4 to define L1 measurement requirements for known cell case only.
Proposal 3: For FR2, fine beam is assumed for L1 measurement on both intra-frequency and inter-frequency measurement. L3 intermediate measurement result can NOT be used for L1 measurement.
Proposal 4: For FR1 L1-RSRP measurement on candidate cells without gap in LTM, 
· If R17 L1-RSRP measurement for a cell with different PCI procedure is reused, L1-RSRP measurement delay depends on SSB periodicity;
· If L1-RSRP measurement uses the intermediate L3 measurement, the L1-RSRP measurement would be constrained to SMTC periodicity, then the L1 measurement delay would be enlarged.
Proposal 5: For FR1 L1-RSRP measurement on candidate cells with gap in LTM, UE can perform L3-RSRP measurement and L1-RSRP measurement simultaneously during measurement gap.
Proposal 6: The conclusion on FG 6-1a can be reused for intra-frequency L1-RSRP measurement where SSB from neighbor cell is not within active BWP.
Proposal 7: Reuse legacy value SNR=-3Db in intra-frequency L1-RSRP measurement accuracy.
Proposal 8: Specify requirements for 
-Inter-frequency SSB-Based L1measurement with gap: The target cell’s SSB is not contained in the DL active BWP.
-Inter-frequency SSB-Based L1measurement without gap: The target cell’s SSB is completely contained in the DL active BWP.
Proposal 9: For SSB based L1-RSRP inter-frequency measurement with legacy gap:
· In FR1, SSB based L1-RSRP can be performed simultaneously with L3-RSRP measurement;
· In FR2, either L1 measurement sharing with L3 gap, or a dedicated measurement gap for L1-RSRP can be considered.
Proposal 10: For SSB based L1-RSRP inter-frequency measurement with NCSG:
· In FR1, SSB based L1-RSRP measurement can be performed simultaneously with L3-RSRP measurement;
· In FR2, SSB based L1-RSRP measurement is to be shared with L3 measurement with NCSG. The measurement delay with NCSG is the same as that with shared legacy gap.
Proposal 11: Open to discuss SSB based L1-RSRP inter-frequency measurement with Needforgap in Rel-18.
Proposal 12: For intra-frequency inter-cell L1-RSRP measurement, supported to-be measured candidate cells needs to be discussed. If there are more than 1 neighbour cell, the sharing factor (PSC and PCDP) in R17 ICBM shall be modified.

	R4-2305760
	Ericsson
	Proposal 1: 	   If a cell is reported L3 measurement report in last X seconds, it is considered as known cell, otherwise unknown cell for LTM requirements purpose 
Proposal 2: 	RAN4 shall agree that L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbour cell.
Proposal 3: 	RAN4 to define L1 measurement requirements for both known and unknown cells.
Proposal 4: 	RAN4 to agree that the number of cells UE shall be capable of reporting for LTM L1-RSRP is similar to L3 measurement (e.g., L3-RSRP). 
Proposal 5: 	If UE can measure and report same number of cells as L3 measurement (e.g., L3-RSRP) for LTM using ICBM framework, RAN4 can agree to use ICBM framework for LTM. If not RAN4 to define new measurement framework to enable as many cells report as possible as L3 measurements.
Proposal 6: 	To achieve similar mobility performance as L3 mobility, RAN4 to assume same RX beam for L3 measurement and L1 measurement for LTM.
Proposal 7: 	RAN4 to reuse intermediate results of L3 measurement for L1 LTM measurement.
Proposal 8: 	To facilitate access to the fine beam immediately after the HO, if UE is capable, UE can measure some candidate cells using fine beam. 
Proposal 9: 	In hybrid LTM L1 measurement framework, among the reported cells, some cells may be measured using rough beams and some cells may be measured using fine beam (e.g., using ICBM approach).
Proposal 10: 	In hybrid LTM L1 framework, RAN4 to discuss and decide on the event that triggers the change from L3 measurement to ICBM measurement. 
Proposal 11: 	If RAN4 agrees on this hybrid LTM L1 measurement framework, RAN4 should send LS to RAN2.
Proposal 12: 	For the cells measured using fine beam for measuring L1-RSRP, ICBM requirements can be taken as baseline. 
Proposal 13: 	For the cells measured using rough beam or intermediate results of L3 measurement, RAN4 to agree that no separate occasion is needed for L1-RSRP measurements.
Proposal 14: 	RAN4 to discuss the tightening of intra-frequency L1-RSRP measurement accuracy for L1/L2 mobility
Proposal 15: 	RAN4 to consider same side condition of L3 measurement as baseline.
Proposal 16: 	RAN4 to define inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell.
Proposal 17: 	Candidate cell L1-RSRP measurements can be measured within SMTC.

	R4-2305278
	Huawei, HiSilicon
	Proposal 1: To perform intra-frequency L1-RSRP on candidate target cell, if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length and less than 2 SSB symbols (CP length< RTD< 2 SSB symbols), UE can derive SSB index according to serving cell timing.
Proposal 2: To perform intra-frequency L1-RSRP on candidate target cell, if SFN offset between serving cell and target cell is not aligned, and if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than 2 SSB symbols (RTD>2 SSB symbols), 
· If UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
· If UE has performed L3 measurement and SSB index reading, no additional time is needed.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 General principle
Issue 2-1-1: High-level principle
· Proposals
· Proposal 1 (Intel): Stage the discussions and specifications for Rel-18 L1-RSRP measurements and reporting for LTM the way below:
· Stage 1 L1-RSRP measurement and reporting when timing differences between target SSB and the serving SSB are larger than CP length (relax RTD only)
· Stage 2 L1-RSRP measurement and reporting without MG for inter-frequency target cell but target SSB is within UE active BWP (relax intra-frequency and RTD)
· Stage 3 Other SSB based L1-RSRP measurement and reporting (relax BWP, intra-frequency and RTD) (requires MG or solutions related to BWP without restrictions)
· Stage 4 CSI-RS based L1-RSRP measurement and reporting
· Recommended WF
· Need more discussion.
	Company
	Comments

	Apple
	Such high-level principle discussion could be helpful at the beginning of work item. However, this WI has started for more than half year. It is more efficient to directly discuss which scenarios shall be considered and which need more study.

	MTK
	Support to discuss step by step. That is why we want to focus on stage 1 at first. Considering the workload, if we can have consensus on focusing on stage 1, we are fine.

	Huawei
	We have concern on only specifying requirements for inter-frequency within active BWP. Inter-frequency MO is typically outside active BWP. 

	vivo
	Support the proposal in general. This will help to align understanding in the discussion.

	OPPO
	OK with the idea to narrow down the scenarios to progress, if this is the intention of this proposal. Agree to start from the scenarios of relaxing RTD and without MG.

	Xiaomi
	We have concern on step 2 and step 4.

	Ericsson
	Similar view as Apple.

	Nokia
	We have concerns on proposal 1 and specifying such limited scenarios. 
More discussion is needed, and intra-frequency should be discussed before inter-frequency. Subsequently, when we discuss inter-frequency, we can split the discussion into inter-frequency with and without gaps.
We believe we should start discussions based on Intra-frequency followed by inter-frequency. Concerning intra-frequency, we can then discuss the conditions for performing intra-frequency measurements (CP<RTD or RTD<CP).

	CTC
	Similar view as Nokia.

	CATT
	The High-level principle is helpful to aligning understanding in the discussion, we should first have consensus on which stages to study in this release. 




Issue 2-1-2: LTM L1-mobility measurements 
· Proposals (Nokia)
· LTM is a mobility procedure, and therefore L1-RSRP DL measurements for LTM shall be designed to be mobility measurements
· LTM L1-measurements can be SSB based.
· LTM L1-RSRP measurements are mobility measurements, and therefore there should not be limitation on the received time difference between the serving cell and target cell.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Apple
	In general fine with the proposals. It has been agreed in RAN4#106 that for SSB based intra-frequency L1 measurement, support the scenario that RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS with additional UE capability.

	MTK
	We do not quite get the points to discuss.
Regarding the first bullet, “mobility measurement” is referring to L3 measurement? If it is, we are fine to use L3 measurement results to trigger cell switch.
Regarding the third bullet, is this referring to that RTD>CP case should be considered? But RAN4 had already agreed to support RTD>CP case with UE capability last meeting. Is this referring to there should be no limitation on MRTD of RTD>CP case?

	Huawei
	If we understand correctly, this issue is related with L1 measurement using inter-mediate L3 measurement result. For FR2 it is not feasible to use intermediate L3 measurement results in L1 measurement as L1 and L3 measurement use different beam type. For FR1the L3 measurement period depends on SMTC rather than SSB periodicity. It means that using L3 measurements would enlarge the L1 measurement delay.


	vivo
	Generally fine with the proposals. The proposals are aligned with our understanding.

	Ericsson
	Agree with all the principles. 

	Nokia
	Agree with all proposals. 

This is a high-level discussion to agree that LTM is supporting “mobility measurements” and not only ICBM L1 measurements. We think that ICBM scenario is a subset of LTM. 

If fine beam alone is used for LTM L1-RSRP measurements, we believe that the same restrictions apply as defined for ICBM L1 measurements. This would introduce severe limitation on NW configuration and overall performance of LTM. From the network point of view this is not acceptable solution. 

In some scenarios, UE has already acquired fine t/f tracking information from the target cell (for example ICBM), and the target cell is in FR2, but this is not the main case for LTM. 

For instance, LTM L1-measurements should allow SSB-based measurements with wide beams. Furthermore, the reporting of LTM-measurements is not limited to the current L1-RSRP measurement format or the periodicity of the measurements. 
To clarify for MTK, we should prioritise the discussions on what is meant with L1-measurements. The question whether L3 measurements can be used directly, or with some modifications is still open. 

Without agreeing this level of the details of LTM L1-measurements it’s difficult to agree on lower level details.  We think it would help the discussion to agree with what is proposed.  

	CTC
	Fine with bullet 2 and 3. 





Issue 2-1-4: Whether candidate cell L1-RSRP measurements can be measured within SMTC? 
In moderator’s understanding, there are three folds to allow L1-RSRP measurements within SMTC:
· Use R15/R16/R17 L1-RSRP measurement framework
· Intra-frequency L1-RSRP measurement, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC in FR2   ---- discussed in issue 2-5-1-2
· Inter-frequency L1-RSRP measurement (if supported): UE may have to perform L1 measurement within SMTC overlapped with gap  ---- discussed in issue 2-6-2-1
· If using L3 measurement framework (using L3 intermediate results for L1 report), L1-RSRP measurement would be measured within SMTC ---- Pending on issues 2-3-2, 2-3-3,2-3-5
Moderator suggests discussing the first two in issue 2-5-1-2 and issue 2-6-2-1. For the last one, start the discussion after concluding issues 2-3-2, 2-3-3,2-3-5.
If there is any other case missed, please the proponents clarify and add for further discussion.
· Proposals
· [bookmark: _Hlk118528879]Option 1 (Ericsson): Candidate cell L1-RSRP measurements can be measured within SMTC
· Recommended WF
· No more discussion in 1st round.

Sub-topic 2-2 Applicability rule for L1-RSRP measurement

Issue 2-2-1: DL synchronization assumption for L1 measurements
[bookmark: _Hlk132208909]Same as previous issues related to “DL synchronization”. 
Moderator suggests proponents clarify what “DL synchronization” is referring to here at first. Before that, companies are also encouraged to provide your views on the proposals.
· Proposals
· Proposal 1 (xiaomi): RAN4 assumes UE performs L1 measurement on a candidate neighbour cell after UE has performed DL synchronization on that candidate cell.
· Proposal 2 (vivo):  RAN4 to clarify DL synchronization assumption for L1 measurements performed on target cell, especially if L1 measurement is performed before cell switch, but DL synchronization is done during the cell switch:
· For L1 measurement performed before DL synchronization, i.e., Type-2 L1 measurement, UE measurement requirements specified in 9.2 to 9.3, 10.1.2 to 10.1.5, of TS 38.133 can be re-used
· Recommended WF
· Please the proponents clarify what “DL synchronization” is referring to here. 
· Companies are also encouraged to comment on the proposals.
	Company
	Comments

	Apple
	To perform L1 measurement on neighbour cell, UE at least shall know symbol boundary and SSB index. If L1 measurement is configured on unknown neighbour cell, UE would have to perform cell search and SSB index acquisition before it can perform L1 measurement. In this case, the L1 measurement delay would include time these two steps. Alternatively, RAN4 requirements can assume the DL synchronization has already been done before L1 measurement. Typically, this condition can be met by configuring L3 MO on the carrier. The later one is simpler and preferred. 

	MTK
	Before UE performs L1-RSRP measurement, UE should get to know the following information:
· To-be-measured neighbor cell’s physical ID
· To-be-measured neighbor cell’s frame/slot boundary
· The exact symbols to perform L1 measurement on. 
In our understanding, L1 measurement should be performed after getting frame boundary of the candidate cell but UE does not need to perform fine tracking before L1-RSRP measurement. 

	Huawei
	To perform L1-RSRP measurement, UE shall know where to receive L1-RSRP meas resource. After L3 measurement, at least symbol boundary and SSB index shall be acquired. Regarding whether SFN is needed depends on how network indicates L1-RSRP measurement resources.

	vivo
	We support both proposals. As discussed in issue 1-2-1, we think the [type-1] L1-RSRP measurement should be limited within active BWP.

	OPPO
	Similar comments are issue 1-2-1. The coarse DL timing information can be obtained through L3 measurements, e.g., obtain symbol index information and frame boundary or SFNk. We think that could be enough to DL synchronization for L1 measurement.

	Xiaomi
	The “DL synchronization” in our proposal is about frame/slot/symbol level synchronization, as UE has to know above information before performing L1 measurements.

	Ericsson
	We think this can be discussed as part of the L1-RSRP measurement delay. We share same views as Apple, for known cell (if L3 is already performed), UE can be assumed to have sync for measuring L1-RSRP. For unknown cell, UE need to perform cell search and SSB index acquisition.

	Nokia 
	This issue is also depending on 2-1-2. 
If the L1-RSRP measurement is SSB based, there is no need for fine DL synchronisation. 
We basically agree to clarify the details around what synchronisation on the target cell means. As discussed in sub-topic 1-2 we assume that UE has performed cell detection of the target cell. Otherwise, the UE cannot measure the cell. Hence, UE has detected the cell and the UE keeps synchronised with cell while it is measured.
Our understanding is that UE L3 measurements are per SSB and hence UE shall be able measure for example SS-RSRP per SSB (Index). It should therefore also be feasible to measure L1 RSRP from a given SSB.
Regarding proposal 2 it is our understanding that the UE does not necessarily need to have fine T/F tracking on the target for enabling LTM switch. UE is not expected to receive data from the target prior to LTM switch 

	CTC
	Similar comments are issue 1-2-1. The symbol boundary, SSB index, frame boundary and SFN are enough for L1-RSRP measurement. And those could all obtained by L3 measurement. 



[bookmark: _Hlk127802603]Issue 2-2-2: Requirement applicability rule for L1-RSRP measurement 
There are a number of proposals related to the conditions to perform L1-RSRP measurement, i.e., high level proposals summarized in this issue and more detailed proposals summarized in issues 2-2-3 & 2-2-4 &2-2-6. 
[bookmark: _Hlk132210336]In moderator’s view, after concluding on issues 2-2-3 & 2-2-4 &2-2-6, the applicability rule for L1-RSRP measurement will be clear. Moderator recommends focus on issues 2-2-3 & 2-2-4 &2-2-6 at first.
· Proposals
· Option 1 (Apple, CATT, Xiaomi, vivo, OPPO, Huawei): RAN4 to define L1 measurement requirements for known cell case only.
· Option 1b (QC): 
· If the LTM cell is not one of the current SCells, UE has sent a valid L3 measurement report of the cell during the last [X] seconds. FFS on X, e.g. X=5, and the following case:
· The LTM cell is contiguous to one of the current serving cells, if applicable for LTM scenario
· If UE autonomously selects cells/SSBs for LTM L1-RSRP measurements among preconfigured cells/SSBs for LTM L3 measurements, the down selected LTM cells are considered known cells in terms of requirement applicability rule even without so-called an intermediate LTM L3 measurement report.
· Option 2 (CMCC, Ericsson): RAN4 to define L1 measurement requirements for both known and unknown cells.
· Option 2a (Nokia): RAN4 to define LTM L1-measurement requirements for both known and unknown cells. FFS if in some scenarios unknown condition is excluded.
· Option 3 (Intel):  For the applicability rule of the L1-RSRP measurement and reporting requirements specified in Rel-18, the following conditions can be added according to RAN4 discussions:
· The number of target cells does not exceed cap, and
· The target RS has the same SCS to the serving cell, and 
· The target cell is a known cell, and 
· The target RS is measurable
· Option 4 (MTK): UE should get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighboreighbour cell before L1-RSRP measurement.
· Recommended WF
· Further discuss after concluding issues 2-2-3 & 2-2-4 &2-2-6: 

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 2-2-3: Whether L1 measurement configured after receiving L3 measurement report on that cell
· Proposals
· Option 1 (CATT, MTK, Huawei, CTC): Network shall configure L1 measurement on a neighboreighbour cell after receiving L3 measurement report on that cell
· Option 2 (Apple, Nokia, ZTE, CMCC, OPPO, Ericsson): L3 measurement report is not the prerequisite of L1 measurement configuration.
· Option 2a (CTC, Apple): UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell.
· Option 3 (vivo): In general, UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell. Either L3 measurement report or Type-2 L1 measurement results reported in L1/L2 signalling can be regarded as the pre-requisite of Type-1 L1 measurement configuration, and no need to specify any pre-requisite for Type-2 L1 measurements.
· Recommended WF
· Recommend agree on revised Option 2a:
· UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell in the last [5] seconds.
	Company
	Comments

	Qualcomm
	Okay with the revised Option 2a from Moderator.

	Apple
	Support option 2a. From RAN4 requirement perspective, we can assume UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell. From NW configuration point of view, NW doesn’t always need to wait for L3 report.

	MTK
	Support revised Option 2a. 
From the point of UE, what really matters is that the cell to measure should have been detected and/or performed L3 measurement on by UE recently before performing L1 measurement. Whether a L3 measurement report has been sent is not essential to UE. 
From the point of NW, if NW configures L1 measurement after L3 measurement report, NW can have fully control of which cell/SSB to perform L1 measurement on. If not, it is very likely that UE only choose a subset of the configured cell/SSB to measure. NW would have more configuration flexibility but less control if the exact cell/SSB to perform L1 measurement on.
If NW wants more configuration flexibility, we are fine. But we need to make sure the cell to measure has been detected or performed L3 measurement on by UE recently. 

	Huawei
	According to RAN2 TS38.300 running CR (R2-2213332), see step 1, 2 and 5, the limited number of candidate target frequency/cells is selected through L3 measurement report and then network configures L1/L2 mobility related measurements on the candidate cells and then UE reports corresponding L1/L2 measurement results. Option 1 is aligned with RAN2 understanding.


	1.	The UE sends a MeasurementReport message to the gNB. The gNB decides to use LTM and initiates LTM candidate preparation.
2.	The gNB transmits an RRCReconfiguration message to the UE including the configuration of one or multiple LTM candidate target cells. 
…
5.	The UE performs L1 measurements on the configured LTM candidate target cell(s), and transmits lower-layer measurement reports to the gNB.
Editor’s note: FFS whether the lower-layer measurement reports are carried on L1 or MAC.
6.	The gNB decides to execute LTM cell switch to a target cell, and transmits a MAC CE triggering LTM cell switch by including the candidate configuration index of the target cell. The UE switches to the configuration of the LTM candidate target cell.
Editor’s note: FFS how beam indication is done.
…step 7, 8 are omitted.


If companies would not like to mention the reporting of L3 measurement, we are also fine with the recommended WF. Anyway the LTM procedure will be captured in RAN2. And in RAN4 the key issue is the candidate cell indicated to perform L1-RSRP measurement is known.

	vivo
	Fine to the recommended WF. However, definition of L1 and L3 measurement here are related to issue 2-3-2

	CMCC
	The configuration of candidate cell indicated to perform L1-RSRP measurement no need to be limited to the cells that has been measured and reported before, similar like HO, the target cell of HO is up to network implementationno need to be limited to the one that has been measured before. 
From RAN4 requirements point of view, we prefer to consider both known and unknown cases. However, to move forward, we can compromise to moderators’ recommended WF.

	OPPO
	Ok with revised Option 2a. We are not sure if known cell definition needs to be updated as well for LTM, which is discussed in issue 2-2-4.

	Xiaomi
	Fine with the recommended WF. 

	Ericsson
	Similar view as CMCC. To make progress we can comprise to moderator suggestion with following wording.  
When NW configures a cell for L1 measurement, and if the UE did not measure that cell in last [5] seconds, UE performs L1 measurement on that cell after performing L3 measurement.  

	Nokia
	We don’t agree with the recommended WF. 5s needs to be removed from LTM. This is also discussed in the issue 2-2-4. 
In general, Configuration and measurements are two distinct issues and they should not be coupled because of subsequent LTM structure (no RRC reconfig after cell switch). 
Agree Option 2. Configuration without L3 measurement report should be allowed. It is likely that some of the candidate cells may not be yet measured by UE. 
Furthermore, we think 38.300 does not reflect the reality of L3 measurements and RRC measurement it is just an illustration of a scenario that may occur. 
Proposed WF agreement: 
· L3 measurement report is not a prerequisite for LTM L1-measurement configuration.


	ZTE
	We are agree with Option 2a.

	CTC
	Fine with the recommended WF. But we think it is not contradictory with option 1. L1 measurement needs know symbol boundary, index, etc. So, L3 measurement should be performed before L1 measurement. But whether the L3 measurement is reported to NW is necessary could be discussed further. In other words, this is a matter that it is up to NW or UE to decide the target cell(s) for L1 measurement.

	CATT
	Fine to the recommended WF.



[bookmark: _Hlk127802379]Issue 2-2-4: known cell condition for L1-RSRP measurement
This issue depends on the conclusion of issue 2-2-3 in moderator’s view.
· Proposals
· Option 1 (Apple, ZTE, xiaomi, CMCC, OPPO):
·  In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report 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 and 9.3.
· Otherwise, it is unknown
· Option 2 (Nokia): 
·  In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
· Option 3 (vivo):
·  In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report or a valid Type-2 L1 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
· Option 4 (Ericsson): If a cell is reported L3 measurement report in last X seconds, it is considered as known cell, otherwise unknown cell for LTM requirements purpose
· Recommended WF
· Recommend agree on:
· Target cell is considered as known if the following conditions are met in this requirement:
· 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 and 9.3.
· Otherwise, it is unknown
	Company
	Comments

	Qualcomm
	Okay with Recommended WF. In addition, we would like to put “whether/when cell level and/or beam leave L3 measurement results has been made” on FFS for now.

	Apple
	Support the recommended WF.

	MTK
	Support the recommended agreement if such a known condition for L1-RSRP measurement is necessary.
From the point of UE, what really matters is that the cell to measure should have been detected and/or performed L3 measurement on by UE recently before performing L1 measurement, and the cell/SSB to measure remains detectable.
In our understanding, known cell condition is used to make sure the cell to measure is both known to UE and known to NW. Known cell condition is used when NW configures L1 measurement. If we agree L1 measurement can be configured without L3 measurement report in the last issue, it seems we don’t need such a known cell definition anymore.  

	Huawei
	Fine with the recommended WF. And we think there is no requirement for unknown case.

	vivo
	Fine to the recommended WF. However, definition of L1 and L3 measurement here are related to issue 2-3-2

	CMCC
	OK with the recommended WF.

	OPPO
	OK with recommended WF.

	Xiaomi
	Support the recommended WF

	Ericsson
	Fine with recommended WF

	Nokia
	We have a clear proposal saying we don’t agree with 5s. We understand that it is feasible to perform measurements when the cell is detected, and it needs to be detectable so UE can perform measurements on that cell. We assume that at least the UE has to have the target cell detected, measured and reported (L3 measurement report) to the serving cell.
What really matters is that the cell to measure should have been detected and/or performed L3 measurement on by UE recently enough before performing L1 measurement, and the cell/SSB to measure remains detectable.
This is issue is also overlapping with 2-2-3

	ZTE
	OK with the recommended WF.

	CTC
	Fine with recommended WF.

	CATT
	OK with recommended WF.



Issue 2-2-5: LTM Target cell (down) selection
· Proposals: 
· Prior to cell switch but after the candidate configuration, the network can indicate the UE on which target cell(s) to perform L1-measurements.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	Do not disagree with Proposal, but we think it is also related to other issues and RAN1/2.

	Apple
	The proposal seems to be a typical procedure. However, we don’t have strong view on whether RAN4 shall explicitly capture it as restriction on NW configuration.

	MTK
	Similar view as QC. This is a RAN2 issue to us and should be discussed in RAN2.

	Huawei
	The proposal is reasonable. 

	vivo
	Support the proposal. We think it is good if RAN4 have common understanding on this. Whether to capture such common understanding in the LS to other WGs can be FFS.

	Xiaomi
	Similar view as QC and MTK, it is more related to RAN2 issue.

	Ericsson
	We agree with the proposal in principle. We also think such indication can be implicit or explicit. 

	Nokia
	We think that it’s important for RAN4 to consider and have a common understanding of this. RAN2 is usually discussing about configuration signalling (e.g. 8 L1-measurements supported by LTM RRC config) and efficiency aspects, such as down selection, is left for RAN4. 
We understand that it is important to consider down selection aspects of the measurements in RAN4 from both, UE and network point of view. 
Currently, the UE can be configured with multiple candidate cells, and UE is expected to perform L1-measurements on all of the candidate cells. LTM is supposed to reduce the number of RRC reconfigurations with its subsequent LTM structure; meaning the network will not transmit a new target cell configuration after every LTM cell switch. Therefore, we think it’s important to have a mechanism for network to indicate which target cell(s) to perform L1-measurements. 




Issue 2-2-6: Whether UE should get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbor cell before L1-RSRP measurement?
· Proposals
· Option 1 (MTK): UE should get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbor cell before L1-RSRP measurement.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	Do not disagree with Proposal, but we think it is also related to other issues and RAN1/2.

	Apple
	Option 1 is OK. Otherwise, SSB index acquisition delay needs to be included in L1 measurement requirements.

	MTK
	Support Option 1.
Before performing L1 measurement, UE needs to know the exact symbols to perform L1 measurement on.

	Huawei
	Agree on option 1, UE needs to acquire the timing information of neighbor cell and perform measurement on the indicated L1-RSRP resources on the cell.

	vivo
	Support the proposal.

	Xiaomi
	Agree with option 1

	Ericsson
	We also share same view as QC that it may depend on RAN1/2. Considering that we can discuss this during delay requirement discussion.

	Nokia
	Not agree. Currently the L1-measurements and L1-measurement reports are open and this cannot be agreed before.  Once the content of L1-report is clear from RAN1 we can see if this information is necessary and what are the assumptions

	CTC
	Agree with option1.

	CATT
	Agree with option 1



[bookmark: _Hlk132206118]Issue 2-2-7: How to get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbor cell before L1-RSRP measurement?
· Proposals
· Proposal 1 (Huawei):
· To perform intra-frequency L1-RSRP on candidate target cell, if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length and less than 2 SSB symbols (CP length< RTD< 2 SSB symbols), UE can derive SSB index according to serving cell timing.
· To perform intra-frequency L1-RSRP on candidate target cell, if SFN offset between serving cell and target cell is not aligned, and if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than 2 SSB symbols (RTD>2 SSB symbols), 
· If UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
· If UE has performed L3 measurement and SSB index reading, no additional time is needed.
· Proposal 2 (MTK): 
· deriveSSB-IndexFromCell is always enabled for intra-frequency on which L1-RSRP measurement of neighbor cell is configured.
· Further discuss whether deriveSSB-IndexFromCellInter-r17 can be always enabled for Inter-frequency in R18 LTM.
· Recommended WF
· Collect companies’ views on the proposals.
	Company
	Comments

	Qualcomm
	 Okay with Proposal 1.

	Apple
	Option 1 is ok in general. It can also be extended to inter-frequency. One comment on the case wherein additional time for reading SSB index is needed. RAN4 can consider add ‘UE already knows SSB index’ as condition in L1 measurement requirement, since we assume this shall be the most typical scenario, i.e. either NW is sync or NW shall configure L3 measurement with index for async case before L1 measurement.

	MTK
	Agree with both proposal 1 and proposal 2.
We think it is reasonable that synchronization between difference cells is good for LTM at least for intra-frequency, considering that UE may perform pre-DL synchronization and pre-UL synchronization on neighbor cell. So we proposed “deriveSSB-IndexFromCell is always enabled for intra-frequency on which L1-RSRP measurement of neighbor cell is configured”.
For inter-frequency, we would like to further check with NW vendors whether deriveSSB-IndexFromCellInter-r17 can be always enabled.

	Huawei
	Support proposal 1. Regarding proposal 2, deriveSSB-IndexFromCell for intra-frequency and deriveSSB-IndexFromCellInter-r17 for inter-frequency can not be always enabled. deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 limit the time difference between serving cell and neighbour cell is within 2 SSB symbols. In last RAN4 meeting it is agreed that “For SSB based intra-frequency L1 measurement, RAN4 agreed to support the scenario that RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS”. Then both (CP length< RTD< 2 SSB symbols) and (RTD>2 SSB symbols) are to be considered.
· If the RTD between the SSBs of serving cell and neighbour cell on the same carrier is less than CP length, it is the same as ICBM. That is, when network indicates the SSB index of candidate cell, the timing information of serving cell can be applied for candidate target cell.
· As we know, as long as the frame boundary (including half frame boundary, subframe and slot boundary) across cells on the same frequency is within 2 SSB symbols, UE can derive SSB index from serving cell. Two cases are analyzed respectively. 
· If the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length  and less than 2 SSB symbols(CP length< RTD< 2 SSB symbols),  UE can also derive SSB index according to serving cell timing.
· If the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length  and larger than 2 SSB symbols(RTD>2 SSB symbols),
· If UE only performed L3 measurement without SSB index reading on the candidate target cell, UE has no idea which SSB is. When network indicates SSB index of neighbor cell for L1-RSRP measurement, UE has to additionally read SSB index.
· If UE has performed L3 measurement and SSB index reading, no additional time for SSB index reading is needed.


	vivo
	Fine to proposal 1. For proposal 2, we agree with Huawei that the deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not always enabled. This would be more general.

	Xiaomi
	Fine with proposal 1.

	Ericsson
	OK with proposal 1.

	Nokia
	Disagree that this is an issue. We have not agreed that LTM L1-RSRP measurements equal ICBM L1-RSRP. ICBM measurements are just a subset of LTM measurements designed for data usage. If needed, we can return to these issues once we have understanding on the mobility measurement aspects of LTM.  LTM should be primarily designed for mobility. 
According to our understanding, we already have requirements for index reading. We don’t see any problems on using the current index reading requirements with the current assumptions on:  deriveSSB-IndexFromCell is always enabled for intra-frequency on which L1-RSRP measurement of neighbor cell is configured.

	CATT
	OK with proposal 1.



Sub-topic 2-3 Whether to use intermediate L3 measurement results in L1 measurement report
[bookmark: _Hlk132210911]Issue 2-3-1: Pros and Cons of using intermediate L3 measurement results in L1 measurement report in FR1
· Proposals
· Pros and Cons of using intermediate L3 measurement results in L1 measurement report in FR1
	L1 measurement report using L3 intermediate results
	L1 measurement report using legacy framework

	Pros:
1. The number of neighbor cells per intra-frequency layer for RTD> CP case can be as many as L3 measurement, i.e., 7 neighbor cells. (MTK)
2. Achieve similar mobility performance as L3 mobility (Ericsson)
3. Less RRM spec impact comparing to all other solutions (vivo)
Cons:
1. Measurement delay would be longer compared to using legacy L1 measurement framework especially when SMTC period <40ms. (Support: Apple, MTK, Huawei, Disagree: vivo)
2. May have impact on UE implementation of L3 measurement. (MTK)
	Pros:
1. Measurement delay can be shorter especially when SSB period <40ms. (MTK, disagree: vivo)
2. No impact on L3 measurement. (MTK)

Cons:
1. Less neighbor cells supported per intra-frequency layer for RTD>CP case. (MTK)
2. Significant RRM impact regarding (vivo)
·  inter-frequency L1 measurement requirements for both within-gap case and outside-gap case. 
· L1 measurement accuracy for the case of outside active BWP



· Recommended WF
· Collect companies’ views on the pros and cons of using intermediate L3 measurement results in L1 measurement report in FR1
	Company
	Comments

	Qualcomm
	We have provided our analysis and view on this in R4-2304365.

	Apple
	We question the pros on using L3 intermediate results. On 1, even though the number seems can be increased, the time for fine T/F tracking is still needed after UE receives cell switch command. Effectively it just makes number looks greater but doesn’t help from LTM latency point of view. On 2, L1 measurement delay is also one important aspect in mobility performance, which would be longer in this approach. 

	MTK
	We admit using L3 intermediate measurement results for intra-frequency L1-RSRP report in FR1, the number of supported neighbor cells and SSBs can be the same as L3 measurement. If using legacy framework, when RTD>CP, there should be a limitation on the number of cells. 
Regarding what the measurement period will be, we think the basic rule is no impact on L3 measurement. Following this rule, the measurement period would be similar as L3 measurement except less samples (5M, M=1 or 3) and lower bounded also by report period as shown in the following Table. Please note that the lower bound “200ms” should be kept, considering UE may not need to measure on every available occasion especially when SNR is high or SMTC period < 40ms.
Table 1: Expected delay requirements when using L3 intermediate measurement results in L1-RSRP report
	DRX cycle
	T SSB_measurement_period_intra

	No DRX
	max(TReport, 200ms, ceil( M x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(TReport, 200ms, ceil(1.5x Mx Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(M x Kp ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
Kp is the scaling factor when SSB frequency layer to be measured is partially overlapped with measurement gaps.
M = 1 or 3.



If using legacy L1 measurement framework, the delay requirements would be as shown in Table 2 when RTD of serving cell and neighbor cell is larger than CP.  We suggest focusing on the case that UE is required to measure on the neighbor cell of a single intra-frequency. Otherwise, a scaling factor is needed as shown in Table 2.
Table 2: Expected delay requirements when using L1 measurement results in L1-RSRP report
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms)

	non-DRX
	max(TReport, ceil(M*P)*TSSB) x SF

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5 *M*P)*max(TDRX,TSSB)) x SF

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

	M = 1 or 3,
P is the scaling factor when SSB is partially overlapped with measurement gaps,
SF = number of overlapped intra-frequency layers (L1-RSRP measurement is configured on neighbor cells of that intra-frequency layers) assuming one additional L1 measurement module and equal sharing.



Compare Table 1 with Table 2, it can be observed the measure delay of the former would be much longer than Table 2. Take an example: Suppose single carrier, SMTC period = SSB period =20ms, no overlapping with MG, and no DRX. If using L3 intermediate results, the measurement delay would be as long as 200ms. Using legacy L1 measurement framework, the measurement delay would be 20ms with M=1 and 60ms with M=3.
So the only advantage of using L3 intermediate results in FR1 intra-f is supporting more cells. But the measurement delay would be much longer.

	Huawei
	The number of candidate cell on which UE is indicated to perform L1-RSRP is supposed to be very limited, so the pros.1 for using L3 intermediate results is not outstanding.
RAN1 and RAN2 are based on the L1 measurement framework. What’s impacts on RAN1/2 needs careful analysis if RAN4 agree on using L3 intermediate results framework.

	vivo
	Disagree with the analysis from the moderator.
For the 1st bullet about cons of re-using L3 measurement result, and the 1st bullet about pros of re-using L3 measurement results, as companies can agree on the recommended WF in issue 2-2-3, companies admit that L3 measurement will be the perquisite for L1 measurement. If so, why companies think the overall measurement delay will be longer if inter-mediate results are directly reported? We think the overall measurement delay can be shorter, since UE needs not to perform additional L1 measurement based on SSB anymore. The L3 measurement result can be directly reported.
For the 2nd bullet about cons of re-using L3 measurement results, we think the impact would only be the L3 filtering. We do not see very big impact and have burden on UE implementation for this impact.
Regarding pros of re-using L3 measurement result, we add one more bullet: Less RRM spec impact comparing to all other solutions. 
· If intermediate result of L3 measurement is not re-used, then for the inter-frequency L1 measurement, either RAN4 will specify the requirement within gaps or without gaps, or even both. For either solution, we see significant RRM impact and we doubt whether can achieve consensus on these issues in time. 
· About the actual L1 measurement performance, which is based on 1 or 3 measurement samples in higher SNR region, may not be exactly the same as legacy L1 measurement that performed within active BWP. The RF re-tuning time for the measurement in gap is very limited. In our view this will significantly degrade the considered performance. Besides, in most cases L3 measurements are 2Rx-based, but L1 measurements, which is normally CSI measurements, are 4-Rx based. Therefore, besides the impact on CSSF and gap sharing, RAN4 may also need to consider relaxation on L1 measurement performance if it is supposed to be performed outside active BWP, especially if performed within gaps. Re-using current mobility measurement, in which more samples are considered, seems to be a better solution.
Based on the discussion we see companies not yet have aligned understanding on how to obtain the inter-mediate result of L3 measurement. Our understanding about this is detailed in R4-2304810.


	Ericsson
	We agree with the analysis from Vivo. 
Also, we would like to point that as per WID LTM shall work for multiple candidate cells.
1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
 
We think RAN1/2 do not define what is the number for multiple candidate cells. We think to achieve better mobility performance, number of cells UE should report be similar to L3 mobility if not same. 
From the measurement delay perspective, L3 HO is still working for current set of delay requirements. We think delay is not an issue even if it takes same delay as L3 measurements (we do not think it takes same delay). Delay is an issue for BM as the cell radius for serving cell is small and UE should measure L1-RSRP for BM faster as UE can go from one beam coverage to another beam faster. We don’t think that is the case with LTM. 

	Nokia
	We disagree with the moderator analysis. 
We should not assume ICBM measurement framework for L1-measurements in this type of comparison. The L1-RSRP measurements for ICBM purposes cannot be fairly compared to the L3-mobility measurements as the assumptions, and pre-conditions are very different. 
The measurements can be derived either from L1-measurements that are SSB-based measurements, or they can be based on L3 based measurements. What is important is that wide/rough beams can be used for mobility purposes, and reporting them for a robust mobility decision is efficient for both UE and the network. As we have mentioned before, one feasible way to carry the measurements to the network is for UE to report L3 measurements in L1-measurement report.

	CTC
	We find companies may have different understanding on using intermediate L3 measurement results. Some companies think use L3 measurement frame replace L1 measurement, i.e. redo L3 measurement. Others think re-use the pre-stored intermediate result of L3 measurement in last X sec..
We think it is important to reach a consensus on that at first.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]In our opinion, using intermediate L3 measurement results is that re-use the pre-stored intermediate result of L3 measurement in last X sec..



Issue 2-3-2: Whether to use L3 measurement results or intermediate L3 measurement results for FR1 intra-frequency L1 measurement report
· Proposals
· Option 1 (Apple, MTK): Not using L3 intermediate results for FR1 intra-frequency L1 report.
· Option 2 (CTC, CATT, CMCC): In FR1, it is possible to use intermediate L3 measurement results in L1 measurement reporting if L1-RSRP measurement is limited within SMTC.
· Option 3 (QC, Nokia, vivo): introduce a new type of measurement on top of existing measurements
· Option 3a (QC): RAN4 to adopt a framework of step-wise LTM L1 measurement and report
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
· Option 3b (Nokia): L3 measurement results can be included in L1-measurement report
· Option 3c (vivo):
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement without L3 filtering, and new reporting mechanism are to be introduced by RAN2/RAN1.
· Option 3d (Ericsson): If UE can measure and report same number of cells as L3 measurement (e.g., L3-RSRP) for LTM using ICBM framework, RAN4 can agree to use ICBM framework for LTM. If not RAN4 to define new measurement framework to enable as many cells report as possible as L3 measurements.
· RAN4 to reuse intermediate results of L3 measurement for L1 LTM measurement.
· To achieve similar mobility performance as L3 mobility, RAN4 to assume same RX beam for L3 measurement and L1 measurement for LTM.
· Recommended WF
· Need more discussion
	Company
	Comments

	Qualcomm
	Okay with Option 3 in particular 3a.

	Apple
	Support option 1 with pros and cons analysis in issue 2-3-1. To avoid multiple RRC reconfigurations, some step in option 3a can be considered, e.g. event conditions to allow UE automatically down select L1 measurement cells/resources among L3 measurement. New concept of LTM L3 measurement seems unnecessary. NW can provide event conditions associated with legacy L3 measurement (step 1 in R4-2304365 can be skipped).

	MTK
	Support Option 1.
Option 2 is technically right to us. But even it is possible, we don’t have to do so. Which one to choose depends on the pros and cons of each way.
Based on the analysis in the last issue, the only advantage of using L3 intermediate results in FR1 intra-f is supporting more cells. But the measurement delay would be much longer.
Considering the real deployment, there are actually not so many neighbor cells of an intra-frequency to measure, especially for L1-RSRP measurement. So the pros of using L3 intermediate results, i.e., supporting more cells is not attractive to us. The main purpose to introduce L1-RSRP measurement on neighbor cell is to have short measurement delay and fast measurement report. Take this purpose into consideration, we don’t think using L3 intermediate results for intra-frequency L1 report in FR1 is a good solution.

	Huawei
	Support option 1. 
Option 2 is a possible case however the L1-RSRP measurement period would be enlarged due to  constraint to SMTC.
Option 3 proposed an idea that network configures new L3 measurement candidate cells and UE autonomously further select L1 measurement cells. To our knowledge, RAN1 has some similar discussion, we can wait for more progress in RAN1.

	vivo
	Support option 3. We think option 3 make sense.
For option 1, we don’t think there is other simple way to move forward besides reusing inter-mediate result for L3 measurement in L1 reporting. The legacy L1 measurement are only for BM purposes. We think introduce a new type of L1 measurement may solve the problem in a straight forward way.
The 2nd level details in option 3a to 3d can be FFS.
Regarding which work group is responsible for the discussion, in our view the difference in UE behaviour between L1 and L3 measurement lies mostly in RAN4 specs, rather than RAN1/2 spec. We do not think it is proper to discuss in RAN1.  Note that RAN1 are waiting for more input from RAN4 on this issue.

	Xiaomi
	Support option 1

	Ericsson
	We support option 3 and 3d.

	Nokia
	Agree with Option 3, 3b. 
We don’t think that the legacy L1-measurement framework is fit for LTM and therefore changes are needed.  
We also think that regarding which work group is responsible for the discussion, in our view the difference in UE behaviour between L1 and L3 measurement lies mostly in RAN4 specs, rather than RAN1/2 spec. 



Issue 2-3-3: Whether to consider using L3 measurement results or intermediate L3 measurement results for FR1 inter-frequency L1 measurement report
· Proposals
· Option 1 (Apple, MTK): Not using L3 intermediate results for FR1 inter-frequency L1 report.
· Option 2 (CTC, CATT, CMCC): In FR1, it is possible to use intermediate L3 measurement results in L1 measurement reporting if L1-RSRP measurement is limited within SMTC.
· Option 3 (QC, Nokia, vivo): introduce a new type of measurement on top of existing measurements
· Option 3a (QC): RAN4 to adopt a framework of step-wise LTM L1 measurement and report
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
· Option 3b (Nokia): L3 measurement results can be included in L1-measurement report
· Option 3c (vivo):
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement without L3 filtering, and new reporting mechanism are to be introduced by RAN2/RAN1.
· Option 3d (Ericsson): If UE can measure and report same number of cells as L3 measurement (e.g., L3-RSRP) for LTM using ICBM framework, RAN4 can agree to use ICBM framework for LTM. If not RAN4 to define new measurement framework to enable as many cells report as possible as L3 measurements.
· RAN4 to reuse intermediate results of L3 measurement for L1 LTM measurement.
· To achieve similar mobility performance as L3 mobility, RAN4 to assume same RX beam for L3 measurement and L1 measurement for LTM.
· Recommended WF
· Need more discussion
	Company
	Comments

	Qualcomm
	Okay with Option 3 in particular 3a.

	Apple
	Support option 1 with pros and cons analysis in issue 2-3-1. Note that for inter-frequency some of the pros of using L3 intermediate results and cons of using legacy framework in table under issue 2-3-1 are gone.
To avoid multiple RRC reconfigurations, some step in option 3a can be considered, e.g. event conditions to allow UE automatically down select L1 measurement cells/resources among L3 measurement. New concept of LTM L3 measurement seems unnecessary. NW can provide event conditions associated with legacy L3 measurement (step 1 in R4-2304365 can be skipped).

	MTK
	Support Option 1. We think it is better to keep consistent in the spec. For FR1 inter-frequency, we suggest not using L3 intermediate results too.

	Huawei
	Similar view as issue 2-3-2

	vivo
	Support option 3. We provide our analysis in 2-3-1 why inter-mediate result of L3 measurement is the most straight forward way to move forward. 

	Xiaomi
	Support option 1

	Ericsson
	We support option 3 and 3d

	Nokia
	Support option 3. Similar as 2-3-3.



Issue 2-3-4: Pros and Cons of using rough beam for L1 measurement in FR2
· Proposals
· Pros and Cons of using rough beam for L1 measurement in FR2:
	L1 measurement report using rough beam

	Pros:
1. The number of neighbor cells per intra-frequency layer for RTD> CP case can be as many as L3 measurement. (MTK)
2. Measurement delay may be shorter for multiple cells. (CTC, MTK)
Cons:
1. Use rough beam immediately after cell switch. (MTK)
2. Low throughput (CTC)
3. it is not fair to compare neighbor cell with rough and serving cell with fine beam. (MTK)
4. FFS: Pre-sync on DL is workable. (MTK)
5. Marginal gain compared to using L3 measureminent report for cell switch. (MTK)



· Recommended WF
· Collect companies’ views on the pros and cons of using rough beam for L1 measurement in FR2.
	Company
	Comments

	Apple
	We do not support using rough beam for L1 measurement in FR2. We question the pros: 
1) Is it really necessary to support same number of cells for L1 measurement as that for L3 measurement? 
2) Is it really helpful to reduce L1 measurement delay before LTM but assume UE needs to do fine beam training, fine T/F tracking after LTM
The idea of L1 measurement before LTM command is to reduce system throughput degradation during cell switch. RAN4 requirements for LTM may end at the point that UE accesses target candidate cell. However, UE may have to stay in low throughput stage until fine beam training is done. Wouldn’t it be better to let UE do this before LTM? one may argue that this may degrade the original cell throughput. This may be true but still better from victimized time duration point of view. The negative impact only occurs on the SSB symbols configured for L1 measurement on neighbour cell. If UE has to do that after LTM, additional victimized time due to SSB periodicity can be foreseen.

	MTK
	In R17 ICBM, the number of non-serving cell is limited to one in FR2. If using intermediate results from L3 measurements for L1-RSRP report, it is easy and natural to extend to multiple cells. In FR2, if using fine beam, the measurement delay may be longer considering L1 measurement on different cells cannot be measured simultaneously. 
However, there are some drawbacks using intermediate results from L3 measurements for L1-RSRP report, e.g. 
· UE cannot use fine beam immediately after cell switch which will lead to low data rate,
· For serving cell, UE uses fine beam for L1 measurement. It is not fair to compare neighbor cell with rough beam and serving cell with fine beam
One purpose of L1 measurement is to perform pre fine tracking on neighbor cell. In our understanding, UE tracks a TCI state using fine beam. We doubt whether pre-sync on DL is still workable.

	vivo
	Disagree with the proposal
Firstly, we do not think rough-Rx-beam-based measurement will be supported for all kinds of L1 measurement. We do see the benefit of using fine-Rx-beam for L1 measurement, regarding DL/UL throughput. However, the key point is to support a new type of L1 measurement which is only based on rough beam, while legacy fine-beam-based measurement are not impacted.
Regarding the 1st bullet about cons, we think it is not necessary to perform rough beam based measurement after cell switch.
Regarding the 2nd bullet about cons, we think fine beam based L1 measurement is necessary, but should not be the only one type.
Regarding the 3rd bullet about cons, we think rough beam based L1 measurement can only be compared internally. No need to compare rough beam based L1 measurement with fine beam based L1 measurement.
Regarding the 4th bullet about cons, we think that is why rough beam based measurement is needed. The performance will be similar to current L3 measurement. Currently the requirements are not assuming DL sync for L3 measurement.
Regarding the 5th bullet about cons, our understanding is that in R18 LTM, the overall delay of cell change will be shortened since low-layer decision of cell switch will be introduced in the network side. RAN2/RAN3 discussion is already clear on this part.

	Ericsson
	We think the mobility cannot work with one or two cells due to load balancing issues. We think hybrid measurement framework is a good trade-off between mobility performance and acquiring fine beam after HO

	Nokia
	We don’t agree with analysis, we think it’s not a fair comparison.  The scenarios are very different and fine beam measurements are a subset of wider LTM measurements. 
We do agree that L1 measurement report shall support rough beam. 
For mobility performance we think that it’s important to support the same number of cells as L3. We don’t exclude the support of fine beams, but LTM as a mobility procedure should work with rough beam also. The comparison is not fully fair because we are comparing optimised data beam to a mobility measurement.  



Issue 2-3-5: Whether to consider using rough beam for L1 measurement report in FR2
From the proposals, it seems there is consensus on supporting at least fine beam for L1 measurement in FR2.
· Proposals
· Option 1 (Apple, ZTE, MTK, xiaomi, Huawei): Not consider using rough beam for L1 measurement report in FR2.
· Option 2 (CTC, CATT, Nokia): In FR2, fine beam could be baseline. A hybrid framework combining rough beam for L1 measurement on neighboreighbour cell can also be considered.
· Option 3 (QC, Nokia, vivo): introduce a new type of measurement on top of existing measurements
· Option 3a (QC): RAN4 to adopt a framework of step-wise LTM L1 measurement and report
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
· Option 3b (Nokia): L3 measurement results can be included in L1-measurement report
· Option 3c (vivo):
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement without L3 filtering, and new reporting mechanism are to be introduced by RAN2/RAN1.
· Option 3d (Ericsson): If UE can measure and report same number of cells as L3 measurement (e.g., L3-RSRP) for LTM using ICBM framework, RAN4 can agree to use ICBM framework for LTM. If not RAN4 to define new measurement framework to enable as many cells report as possible as L3 measurements.
· RAN4 to reuse intermediate results of L3 measurement for L1 LTM measurement.
· To achieve similar mobility performance as L3 mobility, RAN4 to assume same RX beam for L3 measurement and L1 measurement for LTM.
· To facilitate access to the fine beam immediately after the HO, if UE is capable, UE can measure some candidate cells using fine beam.
· In hybrid LTM L1 measurement framework, among the reported cells, some cells may be measured using rough beams and some cells may be measured using fine beam (e.g., using ICBM approach).
· In hybrid LTM L1 framework, RAN4 to discuss and decide on the event that triggers the change from L3 measurement to ICBM measurement.
· Recommended WF
· Recommend agree on 
· Fine beam is assumed for L1 measurement on inter-frequency neighbor cell in FR2 as a baseline
· FFS: whether to introduce a new type of measurement.
	Company
	Comments

	Qualcomm
	Okay with Option 3 in particular 3a.

	Apple
	Support option 1. Ok with recommended WF.

	MTK
	Support option 1 and also the recommend WF.

	Huawei
	Fine with recommended WF.

	vivo
	Support option 3. We think RAN4 can try to remove the FFS and agree on the 2nd bullet, introduce a new type of measurement. 

	Xiaomi
	Support option 1 and fine with the recommended WF.

	Ericsson
	We support option 3 and 3d

	Nokia
	Not agree with the WF. It is a bad baseline for a mobility procedure. We don’t think this should be agreed before there is a common understanding on what LTM L1-measurements mean. 
We should agree to introduce rough beam / new type of measurement
Support option 3.

	ZTE
	We are agree with Option 1.

	CTC
	Support option 2. Fine with recommended WF.

	CATT
	Fine with recommended WF.



Sub-topic 2-4 Measurement capability
Issue 2-4-1: The number of cells/resources supported per frequency layer for L1 measurement
For information:
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	unifiedJointTCI-mTRP-InterCell-BM-r17
Indicates the support of inter-cell beam measurement and reporting for inter-cell BM and mTRP. This feature includes support of L1-RSRP measurement and reporting on SSB(s) with PCI(s) different from serving cell PCI (additional PCI) and support of up to K SSBRI-RSRP pairs in one report where a pair is associated with a PCI different from serving cell PCI can be reported, where K is equal to maxNumberNonGroupBeamReporting.

This feature also includes following parameters:
-	maxNumAdditionalPCI-L1-RSRP-r17 indicates the maximum number of RRC-configured] PCI(s) different from serving cell PCI for L1-RSRP measurement.
-	maxNumSSB-ResourceL1-RSRP-AcrossCC-r17 indicates the maximum number of SSB resources configured to measure L1-RSRP within a slot with PCI(s) same as or different from serving cell PCI [across all CC].

NOTE:	maxNumSSBResource-L1-RSRP-AcrossCC-r17 is also counted in maxTotalResourcesForOneFreqRange-r16/ maxTotalResourcesForAcrossFreqRanges-r16.
	Band
	No
	N/A
	N/A



For ICBM, UE capability is introduced to indicate supported maximum number of cells/SSBs configured for L1 measurement on non-serving cell. For R18 LTM, moderator suggests following ICBM and introducing UE capability to indicate supported maximum number of cells/SSBs configured for L1 measurement on neighbour cell.
· Proposals
· Option 1 (MTK): Limit the number of cells supported per frequency layer to two:
· FR1 intra-frequency: when RTD of serving cell and neighbor cell is larger than CP, UE only performs L1-RSRP measurement on serving cell and a single neighbor cell
· FR2 intra-frequency: UE only performs L1-RSRP measurement on serving cell and a neighbor cell regardless RTD of serving cell and neighbor cell is larger than CP or within CP
· FR1 & FR2 inter-frequency: UE only performs L1-RSRP measurement on at most two neighbor cells of a frequency layer.
· Option 2 (Apple, QC, Nokia): New UE capability needs to be introduced to indicate supported maximum number of cells/SSBs configured for L1 measurement on neighbour cell. Details are FFS, e.g. whether to differentiate intra and inter-frequency.
· Option 3 (Ericsson):
·  The number of cells UE shall be capable of reporting for LTM L1-RSRP is similar to L3 measurement (e.g., L3-RSRP). 
· For the cells measured using fine beam for measuring L1-RSRP, ICBM requirements can be taken as baseline
· For the cells measured using rough beam or intermediate results of L3 measurement, RAN4 to agree that no separate occasion is needed for L1-RSRP measurements.
· Option 4 (Huawei): For intra-frequency inter-cell L1-RSRP measurement, supported to-be measured candidate cells needs to be discussed.
· Option 5 (vivo): UE performs Type-1 L1 measurement on at most one neighbor cell per SSB frequency in FR2.
· Recommended WF
· Recommend agree on Option 2:
· New UE capability needs to be introduced to indicate supported maximum number of cells/SSBs configured for L1 measurement on neighbour cell. Details are FFS, e.g. whether to differentiate intra and inter-frequency
	Company
	Comments

	Qualcomm
	Support Recommended WF

	Apple
	Support the recommended WF.

	MTK
	Support recommended WF to follow R17 ICBM and introduce a new UE capability.

	Huawei
	Agree with recommended WF.

	vivo
	Fine with the recommended WF in principle. RAN1 is also discussing a similar issue.

	Xiaomi
	Fine with recommended WF.

	Ericsson
	We can agree to following wording. 
· New UE capability needs to be introduced to indicate supported maximum number of cells/SSBs configured for L1 measurement on neighbour cell while minimum number of cells UE can measure, and report is common across all UE. Details are FFS, e.g. whether to differentiate intra and inter-frequency


	Nokia
	Not agree with WF. We should not introduce any capability before we know what is measured. 

	CTC
	Fine with recommended WF.

	CATT
	Fine with recommended WF.




Issue 2-4-2: The number of frequency layers to measure 
· Proposals
· Proposal 1 (MTK): Focus on the case that UE is required to measure on a single intra-frequency (for neighbor cell) layer when RTD of serving cell and neighbor cell is larger than CP.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Apple
	Open for further discussion. requirement framework may have impact on this issue. For instance, if we put this layer in measurement gap, it can be treated similarly with inter-frequency, e.g. share the same scaling factor of number of layers.

	MTK
	If there are multiple intra-frequency layers to measure, there can be two solutions:
One is to require UE to measure multiple intra-frequency layers simultaneously. UE complexity will be linearly increased with the number of intra-frequency layers. 
Another is scaling the measurement delay with the number of intra-frequency layers. The measurement delay would be too long.
Considering in the typical PSCell change scenario, L1 measurement on target neighbor cell of a single frequency would be sufficient, we suggest focusing on the case that UE is configured to perform L1-RSRP measure on neighbor cell of a single intra-frequency layer. 
For inter-frequency, we are open for further discussion.

	Huawei
	For CA scenario, does option 1 mean that larger than CP is supported on only one serving CC? 

	vivo
	For Type-1 L1 measurement, we suggest to start the discussion of RRM requirements for the less than CP case. No need to rush for the larger than CP case if Type-2 L1 measurement is supposed to be supported.
For Type-2 L1 measurement, we do not think any restriction is needed.

	Ericsson
	Need further disucsison

	Nokia
	We do not agree, this is assuming too much about L1-measurments. They should be agreed first. 



Issue 2-4-3: How to handle the number of cells NW configured to measure exceeds the configuration to exceed UE capability? 
· Proposals
· Option 1 (Intel, Apple): The configured SSB for L1 measurement on neighbor cell shall not exceed UE capability.
· Option 2 (QC): UE autonomous down selection of cells and/or SSBs for L1 measurements and/or L1 measurement and report based on the event conditions NW configured.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	Support Option 2.
Option 2 was proposed to address the concern from some companies that UE will likely support a very limited number of cells/SSBs for LTM L1 measurement in practice. Considering the feature is to support UE mobility, we are okay with the idea of overbooking if the final down selection can be left to UE. We believe UE is the only one who can make the best decision at a given situation. NW can still configure other criteria for the down selection, which needs further discussions.

	Apple
	It is our understanding that option 1 and 2 are not mutual exclusive. From NW configuration point of view, it shall not configure anything beyond UE capability, which is business as usual. We are open to further study UE autonomous down selection in option 2. E.g. UE performs L3 measurement on 6 neighbour cells and then down select 1~2 cells based on event condition configured by NW for L1 measurement. 

	MTK
	It is better to discuss event condition triggered down selection of cells and/or SSBs in RAN2 in our view.
Option 1 is fine to us. 
It is also fine to us to let UE autonomous down selection of cells and/or SSBs. How to do down selection can be up to UE implementation.

	Huawei
	Option 2 depends on other issue discussion. 

	vivo
	We prefer option 1. Option 2 can be further discussed. We doubt if the event configuration is fixed for various type of scenario, how to achieve optimal performance if the selection of SSB to perform L1 measurement is only decided by UE? gNB may have more information about deployment. With Type-2 L1 reporting it would be more easily for gNB to make decision. 

	OPPO
	Support Option 1 as UE measurement capability usually does.

	Xiaomi
	Fine with option 1, but from NW configuration perspective, NW may configure the number of neighbour cell which exceeds the UE capability, in this case, UE will autonomously down-select the cells to measure. How to down-selection is FFS.

	Ericsson
	Down selection criteria can be defined based on NW indication or event configuration. 

	Nokia
	Not agree with option 1. Issue 2-2-5 is also relevant to this. 
Configuration and measurements are two distinct issues. UE is not expected to measure more than UEs measurement capability is. Therefore, we think that we should first agree what to measure and then how many to measure.  Both network indicated and event triggered down selection options can be considered 

	CTC
	Prefer option 1, option 2 needs more discussion.



Sub-topic 2-5 Intra-frequency L1-RSRP Measurement delay
Scenario
Issue 2-5-1-1: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
· Proposals
· Option 1 (Apple, Nokia, MTK, OPPO): The requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP operation without restriction 
· Option 1a (Apple): deprioritize the case wherein UE is capable of bwp-WithoutRestriction and target SSB from intra-frequency neighbour cell is outside UE active BWP.
· Option 1b (Nokia, MTK): For SSB based intra-frequency L1 measurement, focus on the case that SSB for intra-frequency L1 measurement is in the active BWP.
· Option 1c (Huawei): The conclusion on FG 6-1a can be reused for intra-frequency L1-RSRP measurement where SSB from neighbour cell is not within active BWP.
· Option 2 (xiaomi): 
· RAN4 not to define the requirement for intra-frequency L1-RSRP measurement with gap in Rel-18.
· RAN4 to define the requirement for intra-frequency L1-RSRP measurement with interruption and/or NCSG for the neighbour cell(s) of deactivated SCell.
· Option 3 (vivo): For Type-1 L1 measurement requirements, NOT to consider the case that the measured RS is not confined within the active BWP. For Type-2 L1 measurement requirements, RRM requirements are specified no matter the measured RS is confined within the active BWP or not. For the case Type-2 L1 measurement is performed outside active BWP, the legacy L3 measurement behaviour is re-used. 
· Recommended WF
· Recommend agree on Option 1:
· The requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP operation without restriction.
	Company
	Comments

	Apple
	We support not to consider BWP w/o restriction. Waiting for outcome from other ongoing WI is a bit risky. There are several options to support BWP w/o restriction. This is the first meeting for RAN4 to start work on details to enable BWP w/o restriction. For the sake of progress, RAN4 shall focus on enhancement based on existing stable design.

	MTK
	Support recommended WF. 
We think duplicate discussion in different WIs should be best avoided.
For deactivated SCell, we don’t think L1 measurement is already supported on deactivated SCell in RAN1/2 yet.

	Huawei
	Agree with recommended WF.

	vivo
	Support the recommended WF.

	OPPO
	Support the recommended WF.

	Xiaomi
	We support not to define the requirement for the case that target SSB of target cell is not within active BWP. And we share the similar view as apple that not to consider BWP w/o restriction. RAN4 shall focus on the basic requirement for intra-frequency L1 measurement, e,g. the case that target SSB of target cell is within active BWP.

	Ericsson
	As per my understanding this depends on measurement framework too. If intermediate L3 results are agreed, then this can be defined with the gap

	Nokia
	Agree with WF recommendation

	CTC
	Fine with the recommended WF.



Issue 2-5-1-2: whether to support the case that SSB periodicity of FR2 intra-frequency neighbor cell equals to SMTC periodicity in R18 LTM.
· Proposals
· Option 1 (CATT, MTK, vivo, OPPO): For intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.
· Option 2 (QC): RAN4 to define LTM L1 measurement delay requirements for FR2 such that UE is allowed to perform beam refinement over SSBs outside SMTC and MG.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	Option 2 was proposed to alleviate the impact on the legacy L3 measurement and (rough) beam refinement for any cells. UE will still need to perform the legacy L3 operations as a fallback. If UE trains rough Rx beam with candidate cells within SMTC (as it does today), subsequent further beam refinement can be performed outside SMTC by adopting so-called beam sharing factor and so on. If serving cell’s SSB IDs (sources of active TCI states and RLM/BFD, etc) are not overlapping with SSB IDs for LTM L1 measurements from candidate cells, UE can even do beam training without sacrificing/compromising serving cell beam refinement much.

	Apple
	It seems option 1 and 2 are not mutual exclusive. If SSB occasions are fully overlapped with SMTC, UE has to do that within SMTC (option 1). If the SSB can be configured outside SMTC and MG, then UE can do it outside SMTC and MG. From RRM perspective, we haven’t observe any restriction so far. But we are open for further discussion.

	MTK
	Open to support the case. If there is big concern from any companies, we are fine to follow R17 ICBM.

	Huawei
	Agree on option 1. As the SSB is fully overlapped with SMTC, and L1 RSRP measurement is performed with fine beam, scaling factor would be introduced to enable TDM L1-RSRP and L3 measurement.
Option 2 is not clear, as SSB periodicity equals to SMTC periodicity, there is no SSB outside SMTC and gap.

	vivo
	Agree on option 1, but we think it would be better to specify RRM requirements for this case in R18. Missing RRM requirements does not mean UE can not do it. It is just not clear how UE will do it, and what is the impact to current requirements. 
For option 2, we think it is the same as the current principle in R17 ICBM RRM requirements definition. We are not sure what is the requirement  impact on this.

	Xiaomi
	We are fine with both option 1 and option 2.

	Ericsson
	We can agree on option 1 in principle. However, this also pending on measurement framework. 

	Nokia
	We can’t agree on this yet. First we need to agree on what is measured and how it’s measured. This issue can wait until then. 
We would like to understand what is SMTC periodicity in R18 LTM? 



UE incapable of RTD>CP
Issue 2-5-2-1: Basic assumption
· Proposals
· Proposal 1 (MTK): For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement and follows serving cell’s FFT timing even when measures intra-frequency neighbor cell.
· Recommended WF
· Collect companies’ views on the proposals.
	Company
	Comments

	MTK
	For UE incapable of RTD>CP, we think the assumption behind is that UE has one FFT module for L1-RSRP measurement.
In our understanding, UE would follow serving cell’s FFT timing even when measures intra-frequency neighbor cell. 
If UE can support using different FFT timing for neighbor cell, it means the UE supports RTD>CP.

	Huawei
	This issue is related with issue 2-5-2-4. If UE has one FFT for L1-RSRP measurement, UE may switch to neighbour cell timing when it measures intra-frequency neighbour cell.

	vivo
	This discussion can hold after the measurement framework is agreed.
For Type-1 L1 measurement we think RAN4 may focus on the scenario that RTD < CP.
For Type-2 L1 measurement we think RAN4 may not need to consider this issue.

	Ericsson
	This can be discussed later

	Nokia
	Not agree. This discussion can hold after the measurement framework is agreed. Furthermore, this issue seems like a UE specific issue. We can discuss if UE has one or two FFT modules. 



Issue 2-5-2-2: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP
· Proposals
· Option 1 (Apple, MTK, ZTE, xiaomi, vivo, OPPO, Huawei): If UE incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline when RTD of serving cell and neighbor cell is within CP.
· Option 1a (Apple): If multiple neighbor cells in a frequency layer needs to be considered, L1 measurement latency needs to be scaled by number of cells.
· Option 1b (Huawei): For intra-frequency inter-cell L1-RSRP measurement, supported to-be measured candidate cells needs to be discussed. If there are more than 1 neighbour cell, the sharing factor (PSC and PCDP) in R17 ICBM shall be modified.
· Recommended WF
· Recommend agree on:
· If UE is incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline when RTD of serving cell and neighbor cell is within CP.
· FFS: whether to consider multiple neighbor cells in a frequency layer
	Company
	Comments

	Qualcomm
	What would be the max of RTD for this?

	Apple
	Fine with recommended WF. @QC, we assume max of RTD shall be CP for this case.

	MTK
	Support recommended WF.

	Huawei
	Fine with recommended WF.

	vivo
	Support the recommended WF for Type-1 L1 measurement.

	OPPO
	Support recommended WF.

	Xiaomi
	Support the recommended WF

	Ericsson
	This can be discussed later as it is pending on measurement framework

	Nokia
	Disagree with WF. It is too early to discuss these issues as the measurement framework needs to be progressed first. 



Issue 2-5-2-3: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP
· Proposals
· Option 1 (Apple, MTK, ZTE, xiaomi, vivo, OPPO): For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbor cell, no matter the actual RTD of serving cell and neighbor cell is larger than CP or not.
· Recommended WF
· Recommend agree on Option 1:
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbor cell, no matter the actual RTD of serving cell and neighbor cell is larger than CP or not.
	Company
	Comments

	Qualcomm
	What would be the max of RTD for this?

	Apple
	Fine with recommended WF.

	MTK
	Support recommended WF. To QC, MRTD = CP.

	Huawei
	We are wondering whether it is a correct network configuration of indicating an incapable of RTD>CP UE to perform L1-RSRP measurement when actual RTD>CP. We think no requirements to be specified for this case.

	vivo
	Generally fine with the recommended WF for Type-1 L1 measurement. As Huawei commented, the last sub-sentence can be removed.
, no matter the actual RTD of serving cell and neighbor cell is larger than CP or not.

	OPPO
	Support recommended WF.

	Xiaomi
	Fine with recommended WF.

	Ericsson
	This can be discussed later as it is pending on measurement framework

	Nokia
	Disagree, same as 2-5-2-2.



Issue 2-5-2-4: Behavior of UE incapable of RTD>CP but the actual RTD of serving cell and neighbor cell is larger than CP
· Proposals
· Option 1 (MTK): Further discuss the behavior of UE incapable of RTD>CP but the actual RTD of serving cell and neighbor cell is larger than CP. Open to the two alternatives:
· Alt1: UE will not measure the neighbor cell if RTD>CP due to capability limitation
· Alt2: UE still measures the neighbor cell if RTD>CP but with degradation.
· Option 2 (Apple): For the case wherein RTD between neighbor cell and serving cell larger than a CP, L1 measurement can be done with measurement gap or scheduling restriction.
· Recommended WF
· Recommend discuss on the three alternatives:
· For the case wherein RTD between neighbor cell and serving cell larger than a CP and UE is incapable of RTD>CP:
· Alt1: UE will not measure the neighbor cell if RTD>CP due to capability limitation
· Alt2: UE still measures the neighbor cell if RTD>CP but with degradation.
· Alt3: L1 measurement can be done with measurement gap or scheduling restriction.
	Company
	Comments

	Qualcomm
	Alt 1 and Alt 2 would confuse NW. The NW may not know why the report is not made and whether the report is reliable for trigger LTM cell switch.
Alt 3 is not clear in terms of how it would be communicated with NW.

	Apple
	Open for further discussion. We assume serving shall have knowledge on the possible RTD level within its coverage. In idea case, NW can guarantee that RTD is always smaller than CP, e.g. in R17 multi-TRP scenario. In other scenarios, RTD is sometimes larger than CP and sometimes smaller than CP. For this case, NW could assign measurement gap or assume scheduling restriction by default. As enhancement, UE can also indicate actual RTD level (e.g. larger or less than CP) as proposed by some other companies in other ongoing WI.

	MTK
	Admit that there may be some confusion at NW for Alt.1 and Alt.2. We are open for other solutions. Currently, we prefer Alt2. 
For Alt3, using scheduling restriction requires UE to use a different timing for neighbor cell. In our understanding, this belongs to UE incapable of RTD>CP. If UE is incapable of RTD>CP, UE would only support one FFT timing. We prefer not to consider intra-f with MG. Longer delay and more interruption is expected with MG. 

	Huawei
	Alt 3, as neighbour cell timing is known, UE can switch to follow neighbour cell timing.
For your information, the following  agreement is achieved in RAN1 110bis:
· For Rel-18 L1/L2 mobility, L1 intra-frequency measurement for candidate cell is supported
· At least the following aspects are for RAN1 further study:
· RAN1 assumes Rel-17 ICBM CSI measurement as starting point.
· Whether and how to apply relaxation for the restrictions imposed on the Rel-17 intra-frequency L1 non-serving cell measurement defined in 9.13.2 of TS38.133, where RAN4 impact is foreseen, e.g.
· SFN offset alignment compared with serving cell
· BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP
· Introduction of symbol level gap or SMTC for larger Rx timing difference (i.e. larger than CP length) 


	vivo
	Same view as in 2-5-2-1.

	Xiaomi
	Fine with the recommended WF, we are open for further discussion.

	Ericsson
	Fine with recommend WF

	Nokia
	Disagree, same as 2-5-2-2. 



UE capable of RTD>CP
Issue 2-5-3-1: Basic assumption
· Proposals
· Proposal 1 (MTK): For UE capable of RTD>CP, assume that UE has two FFT modules for L1-RSRP measurement and different FFT timing is used for each cell.
· Recommended WF
· Collect companies’ views on the proposals.
	Company
	Comments

	MTK
	Pending on “Issue 2-4-1: The number of cells/resources supported per frequency layer for L1 measurement”. 
If UE capability is agreed, then the assumed number of FFT modules for L1-RSRP measurement is supposed to be the same as reported supported number of cells.

	Huawei
	Is this issue for SSB-based? The similar understanding with different FFT timing is used for each cell. 

	vivo
	Same view as 2-5-2-1. We think in R18 no need to be hurry to discuss this issue. 

	Ericsson
	Can be further discussed 

	Nokia
	Disagree, same as 2-5-2-2.



Issue 2-5-3-2: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1
· Proposals
· Option 1 (MTK): If UE only performs L1-RSRP measure on one neighbor cell of a single intra-frequency, the legacy requirements specified in R17 for FR1 non-serving cell are also applicable for UE capable of RTD>CP when RTD of serving cell and neighbor cell is larger than CP.
· Option 2 (ZTE): FFS
· Recommended WF
· Need more discussion.
	Company
	Comments

	MTK
	If the number of cells to measure is not larger than the assumed FFT module number, then UE can measure different cells simultaneously. Otherwise, the measurement delay would be nearly scaled up with the number of cells to measure.
If there are multiple intra-frequency layers to measure and require UE to measure multiple intra-frequency layers simultaneously, UE complexity will be linearly increased with the number of intra-frequency layers. 
If RAN4 can agree to introduce UE capability to report the supported number of cells.
Then limiting to one intra-frequency layer and the number of cells to measure no larger than UE capability. If so, the legacy requirements specified in R17 for non-serving cell are also applicable.

	Huawei
	 The part of “If UE only performs L1-RSRP measure on one neighbor cell of a single intra-frequency” is under discussion in issue 2-4-2.  Regarding the measurement period, R17 ICBM Requirements can be reused.

	vivo
	Same view as 2-5-2-1. We think in R18 no need to be hurry to discuss this issue. 

	Ericsson
	Can be FFS

	Nokia
	Disagree, same as 2-5-2-2.



Issue 2-5-3-3: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2
· Proposals
· Option 1 (MTK): The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement when RTD of serving cell and neighbor cell larger than CP. P1 is valid when any symbol of the SSBs from serving cell and neighbor cell are overlapping or adjacent (in time domain). Adjacent here means the actual timing difference between the symbol of the SSB from serving cell and neighbor cell is within CP
· Option 2 (ZTE): FFS
· Recommended WF
· Need more discussion.
	Company
	Comments

	MTK
	In legacy requirements for FR2, due to beam directions of serving cell and NSC are different, UE is supposed to measure serving cell and NSC in a TDM fashion if the SSB to measure are overlapping or adjacent. If there is only one neighbor cell to measure, the legacy requirements are also applicable to RTD>CP case.
In our understanding, the definition of ‘adjacent’ in legacy requirements means the actual timing difference between the symbol of the SSB from serving cell and neighbor cell is no larger than CP, as shown below:
[image: ]
The same condition is also applicable to RTD>CP case. 

	Huawei
	Fine with option 1.

	vivo
	Same view as 2-5-2-1. We think in R18 no need to be hurry to discuss this issue. 

	Ericsson
	Can be FFS

	Nokia
	Disagree, same as 2-5-2-2.



Issue 2-5-3-4: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE capable of RTD>CP
· Proposals
· Option 1 (QC, MTK): For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended also to the symbol before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSB IDs.
· Recommended WF
· Need more discussion.
	Company
	Comments

	MTK
	Support Option 1.
When RTD of serving cell and neighbor cell is larger than CP, measurement restriction and scheduling restriction should be extended also to the symbol before and after SSB symbols. 
In general NW does not know the exact RTD of serving cell and neighbor cell at UE, so NW has to assume the worst case, i.e., RTD>CP. Measurement and scheduling restriction should be extended also to the symbol before and after SSB symbols even if the actual RTD is no larger than CP.


	Huawei
	Fine with option 1.

	vivo
	Same view as 2-5-2-1. We think in R18 no need to be hurry to discuss this issue. 

	Ericsson
	Can be FFs

	Nokia
	Disagree, same as 2-5-2-2.



Sub-topic 2-6 Inter-frequency L1-RSRP measurement delay
Scenario
Issue 2-6-1-1: Type of inter-frequency L1-RSRP measurement to support
From the proposals, most of the companies agree to define the requirement for inter-frequency L1-RSRP measurement with type 1 MG.
· Proposals
· Option 1 (Apple, CATT, xiaomi, MTK): As baseline, define the requirement for inter-frequency L1-RSRP measurement with type 1 MG.
· xiaomi: RAN4 to consider to define the requirement for intra-frequency L1-RSRP measurement with NeedforGapNCSG or ‘needforgap’ or type2 MG in late phase.
· Option 2 (CATT, Nokia, CMCC, Huawei): Both inter-frequency L1-RSRP measurement with gap and without gap should be considered
· CATT: Inter-frequency L1-RSRP measurement without gap can be introduced if UE capability allow.
· Option 3 (OPPO): Support inter-frequency L1-RSRP measurement without gap firstly, and consider requirements with MG or NCSG at later phase or releases
· Option 4 (vivo): For Type-1 L1 measurement requirements, NOT to define inter-frequency L1 measurement requirements. For Type-2 L1 measurement requirements, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.
· Option 5 (Huawei): Open to discuss SSB based L1-RSRP inter-frequency measurement with Needforgap in Rel-18.
· Recommended WF
· Recommend agree on:
· As baseline, define the requirement for inter-frequency L1-RSRP measurement with type 1 MG.
· FFS: inter-frequency L1-RSRP measurement without gap (The target cell’s SSB is completely contained in the DL active BWP.)
	Company
	Comments

	Qualcomm
	Does Recommended WF mean NW/UE can’t be using/enabling Type 2 MG if LTM is configured?

	Apple
	Ok to start with recommended WF. For concurrent gap in type 2 MG, we think it shall also be fine. But for pre-MG, NCSG and NeedForGaps, we prefer to deprioritize them to avoid too complicated design since this is the first release of L1 measurement on neighbor cell.

	MTK
	Support recommended WF. Inter-frequency with MG is the most typical and basic one. Similar view as Apple on type 2 MG. We are open to use dedicated MG or concurrent MG or shared type 1 MG for L1 measurement. For pre-MG, NCSG and NeedForGaps, we suggest deprioritizing them considering the workload is really high now.
For Option 4, we prefer not considering inter-frequency L1 measurement too. But last meeting, RAN4 had agreed to consider inter-f L1 measurement. It is better to follow the previous agreements unless big issues are found. 

	Huawei
	Option 2 is straight forward.

	vivo
	Support option 4. 
L1 measurement outside active BWP was discussed in BWP without restriction WI. Gap related solution was precluded at the first. As we showed about our concern in issue 2-3-1, we do not think we can move forward with this recommended WF before Type-2 L1 measurement is agreed to be introduced.

	CMCC
	For the inter-f with MG, we are OK with the 1st bullet of recommended WF. For inter-f without MG we would like to know what is the concern to consider it?

	OPPO
	We can compromise to option 2. About which type of MG, we agree that the scope should be considered. Type 1 MG could be proper to start.

	Xiaomi
	Support the recommended WF.

	Ericsson
	Support option 2

	Nokia
	Disagree with WF. In general, both inter-frequency L1-RSRP measurement with gap and without gap should be considered. However, intra-frequency should be prioritised.



L1 inter-frequency with Type 1 MG
Issue 2-6-2-1: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR1
· Proposals
· Proposal 1 (Intel): In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
· Proposal 2 (Huawei): For FR1 L1-RSRP measurement on candidate cells with gap in LTM, UE can perform L3-RSRP measurement and L1-RSRP measurement simultaneously during measurement gap.
· Recommended WF
· Collect companies’ views on the proposals.
	Company
	Comments

	Qualcomm
	Okay with Proposal 2. However, it does need a clarification on whether “simultaneously” means the measurement frequency/rate is based L3 or L1.
Another question for clarification: Is this limited to Type 1 MG?

	Apple
	For P1, we are open for sharing gaps or using another gap (e.g. for UE supporting concurrent gaps). For P2, this depends on sub-topic 2-3.

	MTK
	In our understanding, P2 is just saying L3 measurement and L1 measurement of the same frequency layer in FR1 do not need to be measured in a TDM fashion.
We agree with both proposal 1 and proposal 2 in principle.

	Huawei
	Support Proposal 1. Simultaneous means both L1 and L3 measurement are constraint to gap occasions. We can focus on type 1 gap herein.

	vivo
	Disagree with both proposals. We do not think we can move on with either proposal if RAN4 has not yet agreed to introduce a new type of L1 measurement.

	Xiaomi
	We are fine with proposal 1 and 2 in general, and MTK mentioned, the L3 measurement and L1 measurement should be the same frequency layer.

	Ericsson
	Measurement framework needs to be agreed first

	Nokia
	Disagree, same as 2-5-2-2. We think also that we cannot move on with either proposal as RAN4 has not yet agreed to introduce a new type of L1 measurement



Issue 2-6-2-2: inter-frequency L1-RSRP measurement period with MG in FR1
· Proposals
· Option 1 (MTK): Define inter-frequency L1-RSRP measurement period with MG in FR1 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. The value should be updated if RAN1’s conclusion is to use SSB period for inter-frequency L1 measurement or RAN4 agrees to set L1-RSRP measurement with high priority.



· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	FFS. Related to Issue 2-6-2-1.

	Apple
	It is better to discuss detailed requirements after design is stable.

	MTK
	In FR1, SSB based L1-RSRP can be performed simultaneously with L3 measurement. We use L3 measurement period as a baseline to derive the measurement period for inter-frequency L1-RSRP measurement with MG as in the Table in Option 1. In the Table, we propose M= [2] or [4], which is [one] more sample than intra-frequency L1 measurement for AGC. Regarding CSSFinter, if RAN1’s conclusion is to use SSB period, the calculation of CSSFinter would be similar as L3 measurement but need update. As SSB period is smaller than SMTC period in general, for some L3 inter-frequency layer, it may not overlap with L3 measurement but overlap with L1 SSB in certain gap occasions.
If RAN1’s conclusion is to use SMTC period, and inter-frequency L1-RSRP measurement is assumed of equal priority with other L3 inter-frequency measurement, then CSSFinter will be the same as L3 inter-frequency measurement. We think it is reasonable to set L1-RSRP measurement of a certain inter-frequency to higher priority as the intention of introducing inter-frequency L1-RSRP is for fast measurement report. If so, the definition of CSSFinter needs some update.

	Huawei
	Detailed measurement requirements are FFS.

	vivo
	We think re-using current table in 9.3.5-1 would be more straight forward. In this case we need not to discuss M. 

	Ericsson
	FFS

	Nokia 
	Intra-f should be prioritised over inter-f. Detailed measurement requirements are FFS.



Issue 2-6-2-3: dedicated MG for shared MG for inter-frequency L1-RSRP measurement with MG in FR2
· Proposals
· Option 1 (Intel): A dedicated measurement gap configuration is used for inter-frequency L1-RSRP SSB measurements with measurement gaps in FR2
· Option 2 (Apple, CATT, xiaomi, MTK, Huawei): Further study the following gap based inter-frequency L1 measurement:
· L1 measurement sharing with L3 gap. 
· RAN4 needs to study sharing scheme between L1 and L3 to ensure that the measurement delay will not be too long compared with intra-request L1-RSRP measurement.
· dedicated measurement gap for L1-RSRP.
· Existing framework of concurrent gaps can be considered as starting point.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	FFS. Related to Issue 2-6-2-1.

	Apple
	Support option 2.

	MTK
	We are open to both dedicated measurement gap for L1 measurement and shared MG with L3 measurement.
Prefer to use shared MG as a base.

	Huawei
	Option 2. 

	vivo
	FFS. We prefer to add ‘other options are not precluded’

	Xiaomi
	Option 2

	Ericsson
	FFS

	Nokia
	Disagree, same as 2-5-2-2.



Issue 2-6-2-4: The CSSF principles in defining inter-frequency L1-RSRP measurement period with MG in FR2
· Proposals
· Option 1 (MTK): Treat L1 inter-frequency measurement with MG on each cell as an independent inter-frequency layer in FR2. When calculating CSSF, overlapping with one additional L1 inter-frequency measurement is equivalent to overlapping with one more frequency layer.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	We do not oppose Option 1 in principle, but it needs more details.

	Apple
	Fine with option 1.

	MTK
	In FR2, inter-frequency L1 measurement needs to share the measurement opportunities with L3 measurement, including other inter-frequency layers and the same inter-frequency layer. L1 inter-frequency measurement may share the measurement occasion with L3 measurement in two ways:
· L1 inter-frequency measurement shares the measurement occasion with the L3 measurement on the same inter-frequency layer
· Treat L1 inter-frequency measurement on each cell as an independent inter-frequency layer
In the first approach, the measurement delay of L1 measurement is too long which is not aligned with the intension to introduce inter-frequency L1 measurement. Therefore, we support the second approach.

	Huawei
	Fine with option 1.

	vivo
	FFS. We prefer to add ‘other options are not precluded’

	Xiaomi
	Fine with option 1

	Ericsson
	FFS

	Nokia
	Disagree, same as 2-5-2-2.



Issue 2-6-2-5: inter-frequency L1-RSRP measurement period with MG in FR1
· Proposals
· Option 1 (MTK): Define inter-frequency L1-RSRP measurement period with MG in FR2 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. At least, CSSFinter should be updated as each measurement occasion is shared by different cell of inter-frequency L1 measurement and L3 inter-frequency layers.



· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	FFS. Related to Issue 2-6-2-4.

	Apple
	FFS.

	MTK
	In Option 1, we use L3 measurement period as a baseline and propose M= [2] or [4], which is [one] more sample than intra-frequency L1 measurement for AGC. At least, CSSFinter should be updated as each measurement occasion is shared by different cell of inter-frequency L1 measurement and L3 inter-frequency layers.

	Huawei
	Detailed measurement requirements are FFS.

	vivo
	FFS. We prefer to add ‘other options are not precluded’

	Ericsson
	FFS

	Nokia
	Disagree, same as 2-5-2-2.



L1 inter-frequency without gap (The target cell’s SSB is completely contained in the DL active BWP)
Issue 2-6-3-1: How much alignment is needed for SFN and frame boundary across serving and inter-frequency without gap neighbour cells
· Proposals
· Option 1 (Intel): RAN4 clarifies how much alignment is needed for SFN and frame boundary across serving and inter-frequency neighbour cells before it specifies any requirement
· Recommended WF
· Need more discussion.
	Company
	Comments

	Apple
	It is our understanding that this scenario hasn’t been confirmed to be supported.

	vivo
	Not clear about the issue. If it is within DL active BWP, then no gap would be needed. Why alignment between serving and neighbour needs to be clarified? We think for the CA case MRTD is already clear. For the single CC case, normally the RTD<CP is assumed.

	Nokia
	Disagree, same as 2-5-2-2.



L1 inter-frequency with NCSG
Issue 2-6-4-1: The principles in defining inter-frequency L1-RSRP measurement period with NCSG
· Proposals
· Option 1 (Huawei): For SSB based L1-RSRP inter-frequency measurement with NCSG:
· In FR1, SSB based L1-RSRP measurement can be performed simultaneously with L3-RSRP measurement;
· In FR2, SSB based L1-RSRP measurement is to be shared with L3 measurement with NCSG. The measurement delay with NCSG is the same as that with shared legacy gap.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	Related to other issues.

	Apple
	Depends on other issues.

	MTK
	NCSG is an advanced feature and discussed after measurement with MG. Considering the workload, we prefer considering NCSG in later release.

	Huawei
	Support option 1.
For UE who supports NCSG, during ML, the UE is expected to transmit and receive data on the corresponding serving carrier(s). For inter-frequency measurement, UE measurement behaviour during ML resembles with that during legacy measurement gap. Therefore SSB-based inter-frequency L1-RSRP measurement with NCSG has the same measurement principle as with legacy gap. From delay perspective, the measurement delay with NCSG is the same as that with legacy gap.
It shall be noted that either concurrent NCSG with legacy gap or concurrent two NCSG(s) is not supported in R17. Therefore one straight forward way is SSB based L1-RSRP measurement is to be shared with L3 measurement with NCSG. We are open to dicuss dedicated NCSG for FR2 inter-frequency L1-RSRP measurement.


	vivo
	FFS

	Xiaomi
	Prefer to deprioritize the L1 measurement with NCSG.

	Ericsson
	FFS

	Nokia
	Disagree, same as 2-5-2-2.



Sub-topic 2-7 L1-RSRP measurement accuracy
Issue 2-7-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
· Proposals
· Option 1 (CTC, CATT, MTK, OPPO, Huawei): Reuse legacy value SNR= -3dB
· Option 2 (Nokia, ZTE, Ericsson): SNR = -6dB (same as L3 measurement) 
· Option 3 (vivo): For Type-1 L1 measurements, the side condition for measurement accuracy requirements is -3dB. For Type-2 L1 measurements, the side condition for measurement accuracy requirements is -6dB.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Apple
	Fine with option 1.

	MTK
	Option 1.
Compared to L3 measurement, the sample number of L1-RSRP measurement is smaller. To guarantee measurement accuracy, higher SNR is needed. NW is supposed to configure L1 measurement for a cell with better channel condition based on L3 measurement report. It is reasonable that side condition of L1-RSRP is higher than L3 measurement. In addition, the side condition of L3 HO for unknown cell is -2dB, which is higher than legacy side condition of L1 measurement, i.e. -3dB.

	Huawei
	Support option 1.

	vivo
	Support option 3. This is also why a new type of L1 measurement is needed.

	Xiaomi
	Fine with option 1

	Ericsson
	Option 2

	Nokia
	Option 2. 

	CTC
	Option 1.



Issue 2-7-2: L1-RSRP measurement accuracy requirements
Considering that measurement accuracy requirements are discussed in performance part, moderator suggest not discussing this issue in this meeting. 
· Proposals
· Proposal 1 (Ericsson): RAN4 to discuss the tightening of intra-frequency L1-RSRP measurement accuracy for L1/L2 mobility
· Proposal 2 (Ericsson): RAN4 to define inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell
· Recommended WF
· No more discussion.
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.

Sub-topic 2-1 General principle
	Status summary 

	Issue 2-1-1: High-level principle
No tentative agreements.
As pointed by some companies, such high-level principle discussion could be helpful at the beginning of WI. As this WI has been discussed for several meetings and RAN4 has had some solid agreements, e.g., support RTD>CP with UE capability and support inter-f L1 measurement. Moderator suggests focusing on the detailed issues and no more discussion on this issue in the 2nd round.
Recommendations for 2nd round: No more discussion.

	Issue 2-1-2: LTM L1-mobility measurements 
No tentative agreements.
As the proponent clarified, this issue is about whether to use intermediate L3 measurement results for L1 measurement report. Suggest discussing in sub-topic 2-3 and not more discussion on this issue in the 2nd round.
Recommendations for 2nd round: No more discussion.



Sub-topic 2-2 Applicability rule for L1-RSRP measurement
	Status summary 

	Issue 2-2-1: DL synchronization assumption for L1 measurements
Based on the clarification of the proponents, “DL sync” is referring to frame/slot/symbol level synchronization. As it is basically the same issue as issue 2-2-6, these issues are summarized together here.
No tentative agreements.
Candidate Options:
· Option 1 (Apple, MTK, Huawei, vivo, OPPO, Xiaomi, [Ericsson]): Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed to be included in L1-RSRP measurement delay requirements.
· Option 2 (QC, Nokia): FFS
Recommendations for 2nd round: Further discussion.

	Issue 2-2-3: Whether L1 measurement configured after receiving L3 measurement report on that cell
No tentative agreements.
Candidate Options
· Option 1: UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell in the last [5] seconds.
· Option 2: When NW configures a cell for L1 measurement, and if the UE did not measure that cell in last [5] seconds, UE performs L1 measurement on that cell after performing L3 measurement.
· Option 3: L3 measurement report is not a prerequisite for LTM L1-measurement configuration.
Recommendations for 2nd round:  Further discussion.

	[bookmark: _Hlk132896914]Issue 2-2-4: known cell condition for L1-RSRP measurement
No tentative agreements.
Candidate Options
· Option 1 (QC, Apple, MTK, Huawei, vivo, CMCC, OPPO, Xiaomi, Ericsson, ZTE, CTC): 
· Target cell is considered as known if the following conditions are met in this requirement:
· 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 and 9.3.
· Otherwise, it is unknown
· Option 2 (Nokia):
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
Recommendations for 2nd round: Further discussion.

	Issue 2-2-5: LTM Target cell (down) selection
No tentative agreements.
As some companies point out, this issue is similar as issue 2-4-3. Moderator suggests merging this issue to issue 2-4-3 for further discussion.
Recommendations for 2nd round: Merged in issue 2-4-3 for further discussion.

	Issue 2-2-6: Whether UE should get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbor cell before L1-RSRP measurement?
No tentative agreements.
Merged in issue 2-2-1.
Recommendations for 2nd round: Merged in issue 2-2-1 for further discussion.

	Issue 2-2-7: How to get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbor cell before L1-RSRP measurement?
No tentative agreements.
Candidate options:
· Proposal 1 (QC, Apple, MTK, Huawei, vivo, Xiaomi, Ericsson):
· To perform intra-frequency L1-RSRP on candidate target cell, if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length and less than 2 SSB symbols (CP length< RTD< 2 SSB symbols), UE can derive SSB index according to serving cell timing.
· To perform intra-frequency L1-RSRP on candidate target cell, if SFN offset between serving cell and target cell is not aligned, and if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than 2 SSB symbols (RTD>2 SSB symbols), 
· If UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
· If UE has performed L3 measurement and SSB index reading, no additional time is needed.
· Proposal 2 (MTK): 
· deriveSSB-IndexFromCell is always enabled for intra-frequency on which L1-RSRP measurement of neighbor cell is configured.
· Further discuss whether deriveSSB-IndexFromCellInter-r17 can be always enabled for Inter-frequency in R18 LTM.
· Others (Nokia)
Recommendations for 2nd round: further discussion.


Sub-topic 2-3 Whether to use intermediate L3 measurement results in L1 measurement report
	Status summary 

	Issue 2-3-1: Pros and Cons of using intermediate L3 measurement results in L1 measurement report in FR1 
No tentative agreements.
Candidate Options:
	L1 measurement report using L3 intermediate results
	L1 measurement report using legacy framework

	Pros:
1. The number of neighbor cells per intra-frequency layer for RTD> CP case can be as many as L3 measurement, i.e., 7 neighbor cells. 
(MTK, [Ericsson])
2. Achieve similar mobility performance as L3 mobility (Ericsson)
3. Less RRM spec impact comparing to all other solutions (vivo)
Cons:
1. Measurement delay would be longer compared to using legacy L1 measurement framework especially when SMTC period <40ms. (Support: Apple, MTK, Huawei, Disagree: vivo)
2. May have impact on UE implementation of L3 measurement. (MTK)
3. More impact on RAN1/2 (Huawei)
	Pros:
1. Measurement delay can be shorter especially when SSB period <40ms. 
· Support: Apple, MTK
· Disagree: vivo
2. No impact on L3 measurement. (MTK)

Cons:
1. Less neighbor cells supported per intra-frequency layer for RTD>CP case. (MTK)
2. Significant RRM impact regarding (vivo)
·  inter-frequency L1 measurement requirements for both within-gap case and outside-gap case. 
· L1 measurement accuracy for the case of outside active BWP


Recommendations for 2nd round: Further discussion.

	[bookmark: _Hlk132897153]Issue 2-3-2: Whether to use L3 measurement results or intermediate L3 measurement results for FR1 intra-frequency L1 measurement report
No tentative agreements.
Candidate Options:
· Option 1: Not using L3 intermediate results for FR1 intra-frequency L1 report.
· Option 3: introduce a new type of measurement on top of existing measurements
· Option 3a (QC): RAN4 to adopt a framework of step-wise LTM L1 measurement and report
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
· Option 3b (Nokia): L3 measurement results can be included in L1-measurement report
· Option 3c (vivo):
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement without L3 filtering, and new reporting mechanism are to be introduced by RAN2/RAN1.
· Option 3d (Ericsson): If UE can measure and report same number of cells as L3 measurement (e.g., L3-RSRP) for LTM using ICBM framework, RAN4 can agree to use ICBM framework for LTM. If not RAN4 to define new measurement framework to enable as many cells report as possible as L3 measurements.
· RAN4 to reuse intermediate results of L3 measurement for L1 LTM measurement.
· To achieve similar mobility performance as L3 mobility, RAN4 to assume same RX beam for L3 measurement and L1 measurement for LTM.
Recommendations for 2nd round: Further discussion.

	Issue 2-3-3: Whether to consider using L3 measurement results or intermediate L3 measurement results for FR1 inter-frequency L1 measurement report
No tentative agreements.
Candidate Options:
· Option 1: Not using L3 intermediate results for FR1 intra-frequency L1 report.
· Option 3: introduce a new type of measurement on top of existing measurements
· Option 3a (QC): RAN4 to adopt a framework of step-wise LTM L1 measurement and report
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
· Option 3b (Nokia): L3 measurement results can be included in L1-measurement report
· Option 3c (vivo):
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement without L3 filtering, and new reporting mechanism are to be introduced by RAN2/RAN1.
· Option 3d (Ericsson): If UE can measure and report same number of cells as L3 measurement (e.g., L3-RSRP) for LTM using ICBM framework, RAN4 can agree to use ICBM framework for LTM. If not RAN4 to define new measurement framework to enable as many cells report as possible as L3 measurements.
· RAN4 to reuse intermediate results of L3 measurement for L1 LTM measurement.
· To achieve similar mobility performance as L3 mobility, RAN4 to assume same RX beam for L3 measurement and L1 measurement for LTM.
Recommendations for 2nd round: Further discussion.

	Issue 2-3-4: Pros and Cons of using rough beam for L1 measurement in FR2
No tentative agreements.
Candidate Options:
· Option 1: Pros and Cons of using rough beam for L1 measurement in FR2:
	L1 measurement report using rough beam

	Pros:
1. The number of neighbor cells per intra-frequency layer for RTD> CP case can be as many as L3 measurement.
2. Measurement delay may be shorter for multiple cells. 
Cons:
1. Use rough beam immediately after cell switch.
2. Low throughput
3. it is not fair to compare neighbor cell with rough and serving cell with fine beam. 
4. FFS: Pre-sync on DL is workable.
5. Marginal gain compared to using L3 measureminent report for cell switch.



· Option 2: No need to compare using rough beam with fine beam
Recommendations for 2nd round: Further discussion.

	[bookmark: _Hlk132897125]Issue 2-3-5: Whether to consider using rough beam for L1 measurement report in FR2
No tentative agreements.
Candidate Options:
· Option 1: Not consider using rough beam for L1 measurement report in FR2.
· Option 2:
· Fine beam is assumed for L1 measurement on inter-frequency neighbour cell in FR2 as a baseline
· FFS: whether to introduce a new type of measurement.
· Option 3: introduce a new type of measurement on top of existing measurements
· Option 3a (QC): RAN4 to adopt a framework of step-wise LTM L1 measurement and report
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
· Option 3b (Nokia): L3 measurement results can be included in L1-measurement report
· Option 3c (vivo):
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement without L3 filtering, and new reporting mechanism are to be introduced by RAN2/RAN1.
· Option 3d (Ericsson): If UE can measure and report same number of cells as L3 measurement (e.g., L3-RSRP) for LTM using ICBM framework, RAN4 can agree to use ICBM framework for LTM. If not RAN4 to define new measurement framework to enable as many cells report as possible as L3 measurements.
· RAN4 to reuse intermediate results of L3 measurement for L1 LTM measurement.
· To achieve similar mobility performance as L3 mobility, RAN4 to assume same RX beam for L3 measurement and L1 measurement for LTM.
· To facilitate access to the fine beam immediately after the HO, if UE is capable, UE can measure some candidate cells using fine beam.
· In hybrid LTM L1 measurement framework, among the reported cells, some cells may be measured using rough beams and some cells may be measured using fine beam (e.g., using ICBM approach).
· In hybrid LTM L1 framework, RAN4 to discuss and decide on the event that triggers the change from L3 measurement to ICBM measurement.
Recommendations for 2nd round: Further discussion.



Sub-topic 2-4 Measurement capability
	Status summary 

	[bookmark: _Hlk132896970]Issue 2-4-1: The number of cells/resources supported per frequency layer for L1 measurement
No tentative agreements.
Candidate Options:
· Option 1: New UE capability needs to be introduced to indicate supported maximum number of cells/SSBs configured for L1 measurement on neighbour cell. 
· Details are FFS, e.g., whether to differentiate intra and inter-frequency
· FFS the candidate value range
· Option 2: FFS
Recommendations for 2nd round: Further discussion.

	Issue 2-4-2: The number of frequency layers to measure 
No tentative agreements.
Candidate Options:
· Option 1: Focus on the case that UE is required to measure on a single intra-frequency (for neighbour cell) layer when RTD of serving cell and neighbour cell is larger than CP.
· Option 2: FFS
Recommendations for 2nd round: Further discussion.

	Issue 2-4-3: How to handle the number of cells NW configured to measure exceeds the configuration to exceed UE capability?
No tentative agreements.
Issue 2-2-5 is merged here.
Candidate Options:
· Option 1: The configured SSB for L1 measurement on neighbor cell shall not exceed UE capability.
· Option 2: UE autonomous down selection of cells and/or SSBs for L1 measurements and/or L1 measurement and report based on the event conditions NW configured.
· Option 3: Down selection can be defined based on NW indication.
Recommendations for 2nd round: Further discussion.



Sub-topic 2-5 Intra-frequency L1-RSRP Measurement delay
	Status summary 

	Scenario

	Issue 2-5-1-1: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
Tentative agreements:
· The requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP operation without restriction.
· Note: This can be revisited if using intermediate L3 measurement results is agreed.
Recommendations for 2nd round: No further discussion.

	Issue 2-5-1-2: whether to support the case that SSB periodicity of FR2 intra-frequency neighbor cell equals to SMTC periodicity in R18 LTM.
No tentative agreements.
Candidate Options:
· Option 1: For intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.
· Option 2: RAN4 to define LTM L1 measurement delay requirements for FR2 such that UE is allowed to perform beam refinement over SSBs outside SMTC and MG.
Recommendations for 2nd round: Further discussion.

	[bookmark: _Hlk132882705]UE incapable of RTD>CP

	Issue 2-5-2-1: Basic assumption
No tentative agreements.
Candidate Options:
· Proposal 1: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement
· Proposal 2:  For UE incapable of RTD>CP, assume that UE follows serving cell’s FFT timing even when measures intra-frequency neighbor cell.
Recommendations for 2nd round: Further discussion.

	Issue 2-5-2-2: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP
No tentative agreements.
Candidate Options:
· Option 1:
· If UE is incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline when RTD of serving cell and neighbor cell is within CP.
· FFS: whether to consider multiple neighbor cells in a frequency layer
· Option 2: FFS
Recommendations for 2nd round: Further discussion.

	Issue 2-5-2-3: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP
No tentative agreements.
Candidate Options:
· Option 1:
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbor cell, no matter the actual RTD of serving cell and neighbor cell is larger than CP or not.
· Option 2:
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbor cell, when the actual RTD of serving cell and neighbor cell is no larger than CP.
· when actual RTD>CP, there are no requirements
· Option 3: FFS
Recommendations for 2nd round: Further discussion.

	Issue 2-5-2-4: Behavior of UE incapable of RTD>CP but the actual RTD of serving cell and neighbor cell is larger than CP
No tentative agreements.
Candidate Options:
· Option 1: For the case wherein RTD between neighbor cell and serving cell larger than a CP and UE is incapable of RTD>CP, UE will not measure the neighbor cell if RTD>CP due to capability limitation
· Option 2: For the case wherein RTD between neighbor cell and serving cell larger than a CP and UE is incapable of RTD>CP, UE still measures the neighbor cell if RTD>CP but with degradation.
· Option 3: For the case wherein RTD between neighbor cell and serving cell larger than a CP and UE is incapable of RTD>CP, L1 measurement can be done with measurement gap or scheduling restriction.
· UE needs to indicate actual RTD level to NW.
Recommendations for 2nd round: Further discussion.

	UE capable of RTD>CP

	Issue 2-5-3-1: Basic assumption
No tentative agreements.
Candidate Options:
· Option 1: For UE capable of RTD>CP, assume that UE has the same number of FFT modules for SSB based L1-RSRP measurement as the supported number of cells reported in UE capability and different FFT timing is used for each cell.
Recommendations for 2nd round: Further discussion.

	Issue 2-5-3-2: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1
No tentative agreements.
Candidate Options:
· Option 1: If UE only performs L1-RSRP measure on one neighbor cell of a single intra-frequency, the legacy requirements specified in R17 for FR1 non-serving cell are also applicable for UE capable of RTD>CP when RTD of serving cell and neighbor cell is larger than CP.
· Option 2: FFS
Recommendations for 2nd round: Further discussion.

	Issue 2-5-3-3: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2
No tentative agreements.
Candidate Options:
· Option 1: The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement when RTD of serving cell and neighbour cell larger than CP. P1 is valid when any symbol of the SSBs from serving cell and neighbour cell are overlapping or adjacent (in time domain). Adjacent here means the actual timing difference between the symbol of the SSB from serving cell and neighbour cell is within CP
· Option 2: FFS
Recommendations for 2nd round: Further discussion.

	Issue 2-5-3-4: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE capable of RTD>CP
No tentative agreements.
Candidate Options:
· Option 1: For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended also to the symbol before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSB IDs.
· Option 2: FFS
Recommendations for 2nd round: Further discussion.


Sub-topic 2-6 Inter-frequency L1-RSRP Measurement delay
	Status summary 

	Scenario

	[bookmark: _Hlk132897897]Issue 2-6-1-1: Type of inter-frequency L1-RSRP measurement to support
No tentative agreements.
Candidate Options:
· Option 1 (Apple, MTK, Xiaomi): As baseline, define the requirement for inter-frequency L1-RSRP measurement with type 1 MG.
· Option 2 (Huawei, CMCC, OPPO, Ericsson, Nokia): Both inter-frequency L1-RSRP measurement with gap and without gap should be considered
· Option 4 (vivo): For Type-1 L1 measurement requirements, NOT to define inter-frequency L1 measurement requirements. For Type-2 L1 measurement requirements, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.
Recommendations for 2nd round: Further discussion.

	L1 inter-frequency with Type 1 MG

	Issue 2-6-2-1: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR1
No tentative agreements.
Candidate Options:
· Proposal 1: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
· Proposal 2: For FR1 L1-RSRP measurement on candidate cells with gap in LTM, UE can perform L3-RSRP measurement and L1-RSRP measurement simultaneously during measurement gap.
Recommendations for 2nd round: pending on issue 2-6-1-1.

	Issue 2-6-2-2: inter-frequency L1-RSRP measurement period with MG in FR1
No tentative agreements.
Candidate Options:
· Option 1: Define inter-frequency L1-RSRP measurement period with MG in FR1 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. The value should be updated if RAN1’s conclusion is to use SSB period for inter-frequency L1 measurement or RAN4 agrees to set L1-RSRP measurement with high priority.


· Option 2: FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

	Issue 2-6-2-3: dedicated MG for shared MG for inter-frequency L1-RSRP measurement with MG in FR2
No tentative agreements.
Candidate Options:
· Option 1: A dedicated measurement gap configuration is used for inter-frequency L1-RSRP SSB measurements with measurement gaps in FR2
· Option 2: Further study the following gap based inter-frequency L1 measurement:
· L1 measurement sharing with L3 gap. 
· RAN4 needs to study sharing scheme between L1 and L3 to ensure that the measurement delay will not be too long compared with intra-request L1-RSRP measurement.
· dedicated measurement gap for L1-RSRP.
· Existing framework of concurrent gaps can be considered as starting point.
· Option 3: FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

	Issue 2-6-2-4: CSSF principles in defining inter-frequency L1-RSRP measurement period with MG in FR2
No tentative agreements.
Candidate Options:
· Option 1: Treat L1 inter-frequency measurement with MG on each cell as an independent inter-frequency layer in FR2. When calculating CSSF, overlapping with one additional L1 inter-frequency measurement is equivalent to overlapping with one more frequency layer.
· Option 2:  FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

	Issue 2-6-2-5: inter-frequency L1-RSRP measurement period with MG in FR1FR2
No tentative agreements.
Candidate Options:
· Option 1: Define inter-frequency L1-RSRP measurement period with MG in FR2 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. At least, CSSFinter should be updated as each measurement occasion is shared by different cell of inter-frequency L1 measurement and L3 inter-frequency layers.


· Option 2:  FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

	L1 inter-frequency without gap (The target cell’s SSB is completely contained in the DL active BWP)

	Issue 2-6-3-1: How much alignment is needed for SFN and frame boundary across serving and inter-frequency without gap neighbour cells
No tentative agreements.
Candidate Options:
· Option 1: RAN4 clarifies how much alignment is needed for SFN and frame boundary across serving and inter-frequency neighbour cells before it specifies any requirement
· Option 2: FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

	L1 inter-frequency with NCSG

	Issue 2-6-4-1: The principles in defining inter-frequency L1-RSRP measurement period with NCSG
No tentative agreements.
Candidate Options:
· Option 1 (Huawei): For SSB based L1-RSRP inter-frequency measurement with NCSG:
· In FR1, SSB based L1-RSRP measurement can be performed simultaneously with L3-RSRP measurement;
· In FR2, SSB based L1-RSRP measurement is to be shared with L3 measurement with NCSG. The measurement delay with NCSG is the same as that with shared legacy gap
· Option 2: FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.


Sub-topic 2-7 L1-RSRP measurement accuracy
	Status summary

	Issue 2-7-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
No tentative agreements.
Candidate Options:
· Option 1: Reuse legacy value SNR= -3dB
· Option 2: SNR = -6dB (same as L3 measurement) 
· Option 3: For Type-1 L1 measurements, the side condition for measurement accuracy requirements is -3dB. For Type-2 L1 measurements, the side condition for measurement accuracy requirements is -6dB.
Recommendations for 2nd round: Further discussion.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 2-1 General principles
Issue 2-1-1: High-level principle
No tentative agreements.
As pointed by some companies, such high-level principle discussion could be helpful at the beginning of WI. As this WI has been discussed for several meetings and RAN4 has had some solid agreements, e.g., support RTD>CP with UE capability and support inter-f L1 measurement. Moderator suggests focusing on the detailed issues and no more discussion on this issue in the 2nd round.
Recommendations for 2nd round: No more discussion.

Issue 2-1-2: LTM L1-mobility measurements 
No tentative agreements.
As the proponent clarified, this issue is about whether to use intermediate L3 measurement results for L1 measurement report. Suggest discussing in sub-topic 2-3 and not more discussion on this issue in the 2nd round.Recommendations for 2nd round: No more discussion.

Sub-topic 2-2 Applicability rule for L1-RSRP measurement
Issue 2-2-1: DL synchronization assumption for L1 measurements
Based on the clarification of the proponents, “DL sync” is referring to frame/slot/symbol level synchronization. As it is basically the same issue as issue 2-2-6, these issues are summarized together here.
No tentative agreements.
Candidate Options:
· Option 1 (Apple, MTK, Huawei, OPPO, Xiaomi, [Ericsson]): Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed to be included in L1-RSRP measurement delay requirements.
· Option 2 (QC, Nokia): FFS
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	MTK
	Support Option 1.
Cell search and acquiring SSB index are necessary before L1-RSRP measurement.

	Xiaomi
	Fine with option 1 in general, regarding the last sentence, we would like to have the following update:
otherwise cell detection delay and SSB index acquisition delay are needed to be included in L1-RSRP measurement delay requirements.
In my understanding, the DL synchronization assumption can be defined as the condition to define L1-RSRP delay requirement instead of considering as a part of L1-RSRP measurement delay requirement.

	Vivo
	Support option 2. We are not sure what is the ‘L1-RSRP measurement delay’ here in option 1.
Based on previous RAN4 conclusion, RAN4 has agreed to introduce intra-f/inter-f definition for L1 measurement. However, without introduction of a new type of L1 measurement, we do not see how to handle the case of inter-frequency L1 measurement. Normally it will be outside active BWP, however, for 6-1a related discussion in the other WI, the gap related solutions for L1 measurement outside BWP are the least priority, not even in current scope.
Based on above, we do not support option 1 unless the ‘L1-RSRP measurement’ in option 1 becomes clearer.
One possible way to move forward is to add ‘R17’ before L1-RSRP measurement here. We see RAN2 is still discussing on the L1 measurement for R18. If companies think that this issue should be discussed in RAN2 first. If conclusions in RAN4 are only applicable to R17 L1 measurement but not to R18, then we are also fine.
Before R17 L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed to be included in R17 L1-RSRP measurement delay requirements.

	Huawei
	General fine with option 1. One thing is we are not sure whether frame/slot/symbol level synchronization is enough. We are thinking whether SFN acquisition is needed. The necessity of SFN depends on how network indicates L1-RSRP measurement resources, which has no clear profile as far. So we’d like to add: whether SFN level sync is needed waits for RAN1 progress.

	Apple
	We are fine to start from option 1 and further discuss other aspects raised by companies.

	Ericsson
	We can further discuss

	Nokia
	Prefer to leave this FFS.



Issue 2-2-3: Whether L1 measurement configured after receiving L3 measurement report on that cell
No tentative agreements.
Candidate Options
· Option 1: UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell in the last [5] seconds.
· Option 2: When NW configures a cell for L1 measurement, and if the UE did not measure that cell in last [5] seconds, UE performs L1 measurement on that cell after performing L3 measurement.
· Option 3: L3 measurement report is not a prerequisite for LTM L1-measurement configuration.
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	CMCC
	Support Option 3. The configuration of candidate cell indicated to perform L1-RSRP measurement no need to be limited to the cells that has been measured and reported before, similar like HO, the target cell of HO is up to network implementationno need to be limited to the one that has been measured before. Option 2 is about the UE measurement behaviour. Does option 2 means that UE will perform L1 measurement for the unknown cell? If so, we are also OK. 

	MTK
	All the three options are acceptable to us.
@CMCC In our understanding option 2 is just not excluding L1 measurement on unknown cell. Whether to support L1 measurement for unknown cell would be further discussed.  

	Xiaomi
	Support option 1

	vivo
	We are not sure what is the L1 measurement here. Hence, we are not ready to agree on all 3 options. We prefer to FFS.
One possible way to move forward is to add ‘R17’ before L1 measurement here. We see RAN2 is still discussing on the L1 measurement for R18. If companies think that this issue should be discussed in RAN2 first. If conclusions in RAN4 are only applicable to R17 L1 measurement but not to R18, then we are also fine.

	Huawei
	Support option 1.

	CTC
	Fine with option 1.

	Apple
	Option 1 is a reasonable assumption according to many similar legacy requirements in RAN4 spec. 

	CATT
	Prefer option 1.
The same view with MTK. No consensus has been reached on whether to support L1 measurement for unknown cell yet, so option 2 should be further discussed.

	OPPO
	Option 1 is fine

	Ericsson
	Option 2 or 3 both are fine with us.

	Nokia
	We support option 3.
We do not agree with the [5] second rule for LTM. 



Issue 2-2-4: known cell condition for L1-RSRP measurement
No tentative agreements.
Candidate Options
· Option 1: 
· Target cell is considered as known if the following conditions are met in this requirement:
· 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 and 9.3.
· Otherwise, it is unknown
· Option 2:
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	CMCC
	One question for clarification: Issue 2-2-4 and Issue 3-4-1 (known cell conditions) are the same issue? At least in our understanding, they are the same issue, which are about the condition that the target cell is considered as known.
Our proposal is as following:
· Target cell is considered as known if the following conditions are met in this requirement:
· UE has has sent a valid L3 measurement report 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 and 9.3.


	MTK
	@ CMCC This is for L1-RSRP measurement. Issue 3-4-1 is for cell switch delay. When UE receives cell switch command, UE may have done some other procedures compared to the time NW configures L1 measurement, e.g., L1-RSRP measurement, fine tracking if RAN1 finally agree.
As almost all the companies can accept that L3 measurement report is not the prerequisite of L1-RSRP measurement configuration, then L3 measurement report is not necessary in the known condition.
The “5s” condition is necessary. It is not possible to consider a cell as known if the cell is detected yesterday.

	Xiaomi
	Option 1, “5s” condition is needed.

	Huawei
	Support option 1.

	CTC
	Fine with option 1.

	Apple
	Option 1.

	CATT
	Support option 1.

	ZTE
	Fine with option 1.

	OPPO
	Fine with option 1.

	Ericsson
	Option 1 is fine

	Nokia
	Support Option 2.
We do not support having the 5 second rule for LTM. 

	Qualcomm
	Fine with Option 1.



Issue 2-2-5: LTM Target cell (down) selection
No tentative agreements.
As some companies point out, this issue is similar as issue 2-4-3. Moderator suggests merging this issue to issue 2-4-3 for further discussion.
Recommendations for 2nd round: Merged in issue 2-4-3 for further discussion.

Issue 2-2-6: Whether UE should get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured eneficia cell before L1-RSRP measurement?
No tentative agreements.
Merged in issue 2-2-1.
Recommendations for 2nd round: Merged in issue 2-2-1 for further discussion.

Issue 2-2-7: How to get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured eneficia cell before L1-RSRP measurement?
No tentative agreements.
Candidate options:
· Proposal 1 (QC, Apple, MTK, Huawei, Xiaomi, Ericsson, CATT):
· To perform intra-frequency L1-RSRP on candidate target cell, if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length and less than 2 SSB symbols (CP length< RTD< 2 SSB symbols), UE can derive SSB index according to serving cell timing.
· To perform intra-frequency L1-RSRP on candidate target cell, if SFN offset between serving cell and target cell is not aligned, and if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than 2 SSB symbols (RTD>2 SSB symbols), 
· If UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
· If UE has performed L3 measurement and SSB index reading, no additional time is needed.
· Proposal 2 (MTK): 
· deriveSSB-IndexFromCell is always enabled for intra-frequency on which L1-RSRP measurement of eneficia cell is configured.
· Further discuss whether deriveSSB-IndexFromCellInter-r17 can be always enabled for Inter-frequency in R18 LTM.
· Others (Nokia)
Recommendations for 2nd round: further check whether Proposal 1 is agreeable.
	Company
	Comments

	MTK
	Support P1.

	Xiaomi
	Fine with P1

	Huawei
	Support P1.

	CTC
	Fine with proposal 1.

	Apple
	Fine with P1.

	CATT
	Fine with proposal 1.

	Ericsson
	Fine with P1

	Nokia
	In general ok, but we don’t think this can be agreed before L1-measurements or L3 measurements are clear. 



Sub-topic 2-3 Whether to use intermediate L3 measurement results in L1 measurement report
Moderator: Close sub-topic 2-3 as GTW agreement is achieved.

	Comment by Nokia Networks: Disagree with this removal. It was only agreed to “Do not use L3 intermediate results”.  The L3 measurement results should still be on the table so this needs an issue. 
Sub-topic 2-4 Measurement capability
Issue 2-4-1: The number of cells/resources supported per frequency layer for L1 measurement
Moderator: This issue is closed as GTW agreement is achieved
No tentative agreements.
Candidate Options:
· Option 1: New UE capability needs to be introduced to indicate supported maximum number of cells/SSBs configured for L1 measurement on neighbour cell. 
· Details are FFS, e.g., whether to differentiate intra and inter-frequency
· FFS the candidate value range
· Option 2: FFS
Recommendations for 2nd round: No further discussion.

Issue 2-4-2: The number of frequency layers to measure 
No tentative agreements.
Candidate Options:
· Option 1: Focus on the case that UE is required to measure on a single intra-frequency (for neighbour cell) layer when RTD of serving cell and neighbour cell is larger than CP.
· Option 2: FFS
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	CMCC
	Option 1 is not preferred. Only one layer is too limited. More discussion is needed

	MTK
	As response to Huawei’s comment in the 1st round, this restriction is only for neighbour cell. For serving cell and RTD<CP case, we don’t need such a restriction.
In FR1, when RTD<CP, UE can measure serving cell and neighbour cell simultaneously. R15/R16 has already supported L1-RSRP measurement on multiple serving cells. So for serving cell and RTD<CP, we don’t need this restriction. But when RTD>CP, if we don’t have such a restriction, the delay requirements would be scaled up by the number of frequency layers which leads to long measurement delay.

	Xiaomi
	FFS

	Huawei
	Thanks MTK for clarification. We know this issue focus on neighbour cells, but we’d like to know more details of option 1. If there are multiple neighour cell with RTD>CP on multiple serving CC (CA scenario), ONLY ONE CC is selected or all serving CCs are able to support RTD>CP?

	CATT
	FFS

	Ericsson
	FFS

	Nokia
	FFS. We should not introduce any capability before we know what is measured.



Issue 2-4-3: How to handle the number of cells NW configured to measure exceeds the configuration to exceed UE capability?
No tentative agreements.
Issue 2-2-5 is merged here.
Candidate Options:
· Option 1: The configured SSB for L1 measurement on eneficia cell shall not exceed UE capability.
· Option 2: UE autonomous down selection of cells and/or SSBs for L1 measurements and/or L1 measurement and report based on the event conditions NW configured.
Option 3: Down selection can be defined based on NW indication.Recommendations for 2nd round: Come back next meeting.


 Sub-topic 2-5 Intra-frequency L1-RSRP Measurement delay
2.6.1 Scenario
Issue 2-5-1-1: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
Tentative agreements in the 1st round:
· The requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP operation without restriction.
Recommendations for 2nd round: further check.
	Company
	Comments

	MTK
	Support the tentative agreement.

	Vivo
	Support the tentative agreements. This can solve the remaining FFS issue in the RAN4 reply LS.

	Huawei
	Support the tentative agreement.

	CTC
	Fine with the tentative agreement.

	Apple
	Fine with the tentative agreement.

	CATT
	Support the tentative agreement.

	Ericsson
	Are we agreeing that intra-frequency with gap is excluded? We do not think group agreed for that.

	Nokia
	We prefer to leave this as FFS until the overall solution is clear. 



Issue 2-5-1-2: whether to support the case that SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM.
No tentative agreements.
Candidate Options:
· Option 1: For intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.
· Option 2: RAN4 to define LTM L1 measurement delay requirements for FR2 such that UE is allowed to perform beam refinement over SSBs outside SMTC and MG.
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	MTK
	Fine with not considering the fully overlapped case in FR2.
As a response to Nokia’s comment in the 1st round, it is whether to support “xxx” in R18 LTM. 

	Vivo
	OK to option 1. Same as our 1st round comment.

	Huawei
	Regarding option 1, As the SSB is fully overlapped with SMTC, and L1 RSRP measurement is performed with fine beam, sharing scaling factor P (1:2) can be be introduced to enable TDM L1-RSRP and L3 measurement. We are also fine that NO requirements for fully overlapping case as we did in R17 ICBM.
Option 2 still is not clear to us. The same periodicity of SSB and SMTC on the same frequency means SSB occasion and SMTC are fully overlapped, then the question is where is SSB outside SMTC and GAP?

	CTC
	Similar question as Huawei, if SSB periodicity equals to SMTC periodicity, why SSB could be outside SMTC.

	CATT
	Fine with option 1. No requirements for fully overlapping case is also ok.

	Ericsson
	We do not agree to reuse ICBM framework. RAN1/RAN2 is not reusing ICBM framework as commented by companies in GTW. As we were commenting for many meetings, this is not beam management feature but mobility feature and should be treated as mobility feature. 
We support using SMTC for l1-RSRP in at least some cases and details can be FFS. 

	Nokia
	Not agree. Thank’s MTK for clarification. Anyway, we don’t think we should agree on this yet. First we need to agree on what is measured and how it’s measured. This issue can wait until then. 
Same view as Ericsson. 

	Qualcomm
	Option 2 was basically to propose “do not consider SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity” because of L3 measurement impact. If companies really want to consider this case, we are open to Option 1.



2.5.2 UE incapable of RTD>CP
Issue 2-5-2-1: Basic assumption
No tentative agreements.
As the comments on different parts of the original proposal are different, the proposal is split into two for further discussion.
Candidate Options:
· Proposal 1: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement
· Proposal 2: For UE incapable of RTD>CP, assume that UE follows serving cell’s FFT timing even when measures intra-frequency eneficia cell.
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	MTK
	As a response to Huawei’s comment in the 1st round, in FR1, UE measures neighbour cell and serving cell simultaneously. Due to one FFT limitation, there is only one FFT timing.

	Xiaomi
	In FR1, the UE follows the serving cell’s FFT timing. In FR2, as there is scheduling restriction, UE can use the neighbour cell’s timing.

	Huawei
	Thanks MTK for clarification. We have the same understanding that one FFT means only one FFT timing. What ambiguous is the term on “FFT module”. One FFT timing can be always the serving cell, can also be the neighbour cell timing when measure on neighbour cell timing. For the latter case, interruption/gap may happen which is ongoing discussion in RAN1.
	· Ran1#110 bis Agreement
· For Rel-18 L1/L2 mobility, L1 intra-frequency measurement for candidate cell is supported
· At least the following aspects are for RAN1 further study:
· RAN1 assumes Rel-17 ICBM CSI measurement as starting point.
· Whether and how to apply relaxation for the restrictions imposed on the Rel-17 intra-frequency L1 non-serving cell measurement defined in 9.13.2 of TS38.133, where RAN4 impact is foreseen, e.g.
· SFN offset alignment compared with serving cell
· BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP
· Introduction of symbol level gap or SMTC for larger Rx timing difference (i.e. larger than CP length) 




	Apple
	We suggest further study on this. It is unclear to us on the spec impact of P1 and P2 since the measurement framework is not stable yet, e.g. for UE incapable of RTD>CP, whether RAN4 will introduce scheduling restriction/gap to enable the measurement, or NW shall not configure such measurement for this kind of UE.

	Ericsson
	We are open to further study. We cannot agree to any proposals in this meeting.

	Nokia
	FFS. We can’t agree on this yet. First we need to agree on what is measured and how it’s measured. This issue can wait until then. 



Issue 2-5-2-2: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP
No tentative agreements.
Moderator: Option 1 is revised based on GTW agreement. With UE capability indicating supported cell/SSB numbers means multiple cells will be considered.
Candidate Options:
· Option 1:
· If UE is incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline when RTD of serving cell and eneficia cell is within CP.
· FFS: how to define  measurement periods for multiple neighbor cells
· Option 2: FFS
Recommendations for 2nd round: Further discuss whether option 1 is agreeable.
	Company
	Comments

	MTK
	Support Option 1.

	Xiaomi
	Fine with option 1.

	Vivo
	Support Option 2.

	Huawei
	Fine with option 1.

	Apple
	Fine with option 1.

	CATT
	Fine with option 1.	

	Ericsson
	We do not agree with option 1. Support option 2.

	Nokia
	FFS. We can’t agree on this yet. It is too early to discuss these issues as the measurement framework needs to be progressed first. 
Option 2. 



Issue 2-5-2-3: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP
No tentative agreements.
Candidate Options:
· Option 1:
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on eneficia cell, no matter the actual RTD of serving cell and eneficia cell is larger than CP or not.
· Option 2:
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on eneficia cell, when the actual RTD of serving cell and eneficia cell is no larger than CP.
· when actual RTD>CP, there are no requirements
· Option 3: FFS

Recommend WF:
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on eneficia cell, when the actual RTD of serving cell and eneficia cell is no larger than CP.
· FFS: when the actual RTD of serving cell and eneficia cell is larger than CP.
	Company
	Comments

	MTK
	Support recommend WF.

	Xiaomi
	Fine with the recommended WF

	vivo
	Support Option 3. In the recommended WF, if ‘intra-f L1 measurement’ here means what RAN4 has definition in R17, we think no need to add FFS bullet. We prefer not to solve the issue in this way.

	Huawei
	Fine with the recommended WF

	Apple
	Fine with the recommendedWF.

	Ericsson
	FFS

	Nokia
	FFS



Issue 2-5-2-4: Behavior of UE incapable of RTD>CP but the actual RTD of serving cell and eneficia cell is larger than CP
No tentative agreements.
Candidate Options:
· Option 1: For the case wherein RTD between eneficia cell and serving cell larger than a CP and UE is incapable of RTD>CP, UE will not measure the eneficia cell if RTD>CP due to capability limitation
· Option 2: For the case wherein RTD between eneficia cell and serving cell larger than a CP and UE is incapable of RTD>CP, UE still measures the eneficia cell if RTD>CP but with degradation.
· Option 3: For the case wherein RTD between eneficia cell and serving cell larger than a CP and UE is incapable of RTD>CP, L1 measurement can be done with measurement gap or scheduling restriction.
· UE needs to indicate actual RTD level to NW.
Recommendations for 2nd round: Come back next meeting.

2.5.3 UE capable of RTD>CP
Issue 2-5-3-1: Basic assumption
No tentative agreements.
Candidate Options:
· Option 1: For UE capable of RTD>CP, assume that UE has the same number of FFT modules for SSB based L1-RSRP measurement as the supported number of cells reported in UE capability and different FFT timing is used for each cell.
Recommendations for 2nd round: Come back next meeting.

Issue 2-5-3-2: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1
No tentative agreements.
Option 1 pending on issue 2-4-1 and 2-4-2.
Candidate Options:
· Option 1: If UE only performs L1-RSRP measure on one eneficia cell of a single intra-frequency, the legacy requirements specified in R17 for FR1 non-serving cell are also applicable for UE capable of RTD>CP when RTD of serving cell and eneficia cell is larger than CP.
· Option 2: FFS
Recommendations for 2nd round: Come back next meeting.

Issue 2-5-3-3: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2
No tentative agreements.
Candidate Options:
· Option 1: The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement when RTD of serving cell and neighbour cell larger than CP. P1 is valid when any symbol of the SSBs from serving cell and neighbour cell are overlapping or adjacent (in time domain). Adjacent here means the actual timing difference between the symbol of the SSB from serving cell and neighbour cell is within CP
· Option 2: FFS
Recommendations for 2nd round: Come back next meeting.

Issue 2-5-3-4: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE capable of RTD>CP
No tentative agreements.
Candidate Options:
· Option 1: For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended also to the symbol before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSB IDs.
· Option 2: FFS
Recommendations for 2nd round: Come back next meeting.

Sub-topic 2-6 Inter-frequency L1-RSRP Measurement delay
Scenario
Issue 2-6-1-1: Type of inter-frequency L1-RSRP measurement to support
No tentative agreements.
Candidate Options:
· Option 1 (Apple, MTK, Xiaomi, CATT): As baseline, define the requirement for inter-frequency L1-RSRP measurement with type 1 MG.
· Option 2 (Huawei, CMCC, OPPO, Ericsson, Nokia, CATT): Both inter-frequency L1-RSRP measurement with gap and without gap should be considered
· Option 4 (vivo): For Type-1 L1 measurement requirements, NOT to define inter-frequency L1 measurement requirements. For Type-2 L1 measurement requirements, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	CMCC
	Prefer option 2.we support to consider inter-f with MG. And inter-f without MG has shorter delay, which is eneficial for L1 measurement, and suggested to be considered.

	MTK
	Option 2 is not clear to us. Does inter-f w/o gap refer to the case that target cell’s SSB is completely contained in the DL active BWP only?
For progress, we can compromise to consider both inter-frequency L1-RSRP measurement with type 1 MG and inter-frequency without gap (the target cell’s SSB is completely contained in the DL active BWP).
But similar as L3 measurement, a UE capability for inter-frequency without gap (the target cell’s SSB is completely contained in the DL active BWP) is needed. The details can be FFS.

	Xiaomi
	Option 1, in our understanding, the case the target cell’s SSB is completely contained in the DL active BWP is not a typical case, but we can compromise to MTK’s suggestion.

	Vivo
	Support option 4.
The key for re-using inter-mediate L3 results in L1/L2 reporting, is that it can potentially solve the inter-f L1 measurement case. We still prefer to consider specifying a new type of L1 measurement based on further progress from RAN1/2. 

	Huawei
	Option 2. To MTK, yes, in our understanding, the inter-f w/o gap refer to the case that target cell’s SSB is completely contained in the DL active BWP. If operator has practical network deployment, we support to specify.

	CTC
	Fine with Option2.

	Apple
	Prefer option 1. Regarding option 2, we are fine if it is only about the case wherein target SSB is covered by UE active BWP. But for other types of ‘w/o gap’ such as NeedForGaps and NCSG, we prefer not to consider at current stage.

	CATT
	We prefer option2. 
In our view, considering the integrity of the defined scenario, both inter-frequency L1-RSRP measurement with gap and without gap should be considered.
Generally, inter-frequency L1-RSRP measurement without gap can be introduced if UE capability allow.

	OPPO
	Support option 2. Same views as first round.

	Ericsson
	Option 2

	Nokia
	Option 2. In general, both inter-frequency L1-RSRP measurement with gap and without gap should be considered. However, intra-frequency should be prioritised.



L1 inter-frequency with Type 1 MG
Issue 2-6-2-1: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR1
No tentative agreements.
Candidate Options:
· Proposal 1: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
· Proposal 2: For FR1 L1-RSRP measurement on candidate cells with gap in LTM, UE can perform L3-RSRP measurement and L1-RSRP measurement simultaneously during measurement gap.
Recommendations for 2nd round: pending on issue 2-6-1-1.

Issue 2-6-2-2: inter-frequency L1-RSRP measurement period with MG in FR1
No tentative agreements.
Candidate Options:
· Option 1: Define inter-frequency L1-RSRP measurement period with MG in FR1 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. The value should be updated if RAN1’s conclusion is to use SSB period for inter-frequency L1 measurement or RAN4 agrees to set L1-RSRP measurement with high priority.


· Option 2: FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

Issue 2-6-2-3: dedicated MG for shared MG for inter-frequency L1-RSRP measurement with MG in FR2
No tentative agreements.
Candidate Options:
· Option 1: A dedicated measurement gap configuration is used for inter-frequency L1-RSRP SSB measurements with measurement gaps in FR2
· Option 2: Further study the following gap based inter-frequency L1 measurement:
· L1 measurement sharing with L3 gap. 
· RAN4 needs to study sharing scheme between L1 and L3 to ensure that the measurement delay will not be too long compared with intra-request L1-RSRP measurement.
· dedicated measurement gap for L1-RSRP.
· Existing framework of concurrent gaps can be considered as starting point.
· Option 3: FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

Issue 2-6-2-4: CSSF principles in defining inter-frequency L1-RSRP measurement period with MG in FR2
No tentative agreements.
Candidate Options:
· Option 1: Treat L1 inter-frequency measurement with MG on each cell as an independent inter-frequency layer in FR2. When calculating CSSF, overlapping with one additional L1 inter-frequency measurement is equivalent to overlapping with one more frequency layer.
· Option 2:  FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

Issue 2-6-2-5: inter-frequency L1-RSRP measurement period with MG in FR2
No tentative agreements.
Candidate Options:
· Option 1: Define inter-frequency L1-RSRP measurement period with MG in FR2 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. At least, CSSFinter should be updated as each measurement occasion is shared by different cell of inter-frequency L1 measurement and L3 inter-frequency layers.


· Option 2:  FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.
L1 inter-frequency without gap (The target cell’s SSB is completely contained in the DL active BWP)
Issue 2-6-3-1: How much alignment is needed for SFN and frame boundary across serving and inter-frequency without gap neighbour cells
No tentative agreements.
Candidate Options:
· Option 1: RAN4 clarifies how much alignment is needed for SFN and frame boundary across serving and inter-frequency neighbour cells before it specifies any requirement
· Option 2: FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

L1 inter-frequency with NCSG
Issue 2-6-4-1: The principles in defining inter-frequency L1-RSRP measurement period with NCSG
No tentative agreements.
Candidate Options:
· Option 1 (Huawei): For SSB based L1-RSRP inter-frequency measurement with NCSG:
· In FR1, SSB based L1-RSRP measurement can be performed simultaneously with L3-RSRP measurement;
· In FR2, SSB based L1-RSRP measurement is to be shared with L3 measurement with NCSG. The measurement delay with NCSG is the same as that with shared legacy gap
· Option 2: FFS
Recommendations for 2nd round: pending on issue 2-6-1-1.

Sub-topic 2-7 L1-RSRP measurement accuracy
Issue 2-7-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
No tentative agreements.
Candidate Options:
· Option 1: Reuse legacy value SNR= -3dB
· Option 2: SNR = -6dB (same as L3 measurement) 
· Option 3: For Type-1 L1 measurements, the side condition for measurement accuracy requirements is -3dB. For Type-2 L1 measurements, the side condition for measurement accuracy requirements is -6dB.
Recommendations for 2nd round: Come back next meeting.

Topic #3: LTM – Cell switch delay requirements (AI 5.25.2.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4- 2304225
	China Telecom
	Proposal1: Specify cell switch requirements for the following scenarios:
· Target Pcell/SCell is not current SCell/PCell, and
· Target Pcell/SCell is current SCell/PCell.
Proposal 2: For RACH-less cell switch, cell switch delay for PCell/PSCell ends at UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
Proposal3: Under the condition that target cell is known, UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
Proposal 4: For RACH-based case,
Tdelay = Tcmd + Tsearch + Tprocessing + Tmargin + TIU + T∆,
where, TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell.
Proposal 5: Wait for RAN2 progress to add other components.
Proposal 6: For RACH-less case, the cell switch delay could be shown as
Tdelay = Tcmd + Tsearch + Tprocessing + Tmargin + TIU + T∆,
where, Tcmd, Tsearch, Tprocessing, T∆ and Tmargin are same as those of RACH-based cell switch. TIU is the uncertainty in the first DL/UL reception/transmission on the indicated beam.
· If do not consider unknown cell case for RACH-less cell switch, Tsearch could be excluded.
Proposal 7: The time for UE processing could been reduced if some procedures have been done before UE receive the cell switch command.
Proposal 8: Reuse the requirements for L3 HO as baseline, i.e., TΔ=1 Tfirst-RS, Tmargin = 2ms.
· Under the condition that DL synchronization for candidate cell(s) has been performed before cell switch command, T∆ can be 0.
Proposal 9: For RACH-based cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell.
Proposal 10: Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
Proposal 11: Agree with the above option as known cell conditions.

	R4- 2304227
	Intel Corporation
	Proposal 1: Deprioritize PSCell change with direct SCell activation requirements.
Proposal 2: if DL TCI state switch is included in cell switch command, there is no extra delay if fine time tracking is already included in cell switch delay requirement or obtained by pre DL-sync.
Proposal 3: If UL TCI state switch is included in cell switch command, possible extra delay is expected due to non-maintained PL-RS. Further discuss whether to consider non maintained PL-RS case.
Proposal 4: If TCI state switch command can be sent before cell switch, depending on progress of RAN1, RAN4 may need to further discuss how to update current requirement for TCI activation, e.g. timing offset, active BWP. 
Proposal 5: Only define cell switch requirement for known TCI state case in LTM.

	R4-2304293
	Apple
	Observation 1: even though RAN2 agreed that LTM with CA is supported, quite many details are still open. It is inefficient for RAN4 to start corresponding RRM work at current stage.
Proposal 1: RAN4 shall focus on LTM without CA at current stage. Requirements for LTM with CA can be discussed in RAN4 once procedure design is stable in RAN2.
Proposal 2: Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
Proposal 3: ending point of RACH-less cell switch delay can be decided once the procedure is clear in RAN2.
Proposal 4: if T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2).
Proposal 5: Tprocessing in LTM shall include execution time CHO and the legacy Tprocessing in Tinterrupt.
Proposal 6: regarding T/F fine tracking: TΔ and Tmargin, The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. FFS: whether TΔ and Tmargin can be 0 under certain conditions.
Proposal 7: Tsearch equals to 0 when target cell is known.
Proposal 8: for completeness, it is fine to define cell switch delay requirements for unknown cell.
Proposal 9: known cell conditions in LTM:
· The target cell is known if it has been meeting the following conditions:
· During the last 5 seconds before the reception of the cell switch command:
· the UE has sent a valid L1 or [L3] measurement report for the target cell and
· One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
· One of the SSBs measured from the target cell also remains detectable during the cell switch delay according to the cell identification conditions specified in clause 9.3.
· otherwise it is unknown.
Proposal 10: known TCI conditions:
· The TCI state is known if the following conditions are met:
· During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of cell switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
· 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 TCI state before the cell switch command
· The TCI state remains detectable during the cell switching period
· The SSB associated with the TCI state remain detectable during the cell witching period
· SNR of the TCI state ≥ -3dB
· Otherwise, the TCI state is unknown.

	R4-2304367
	Qualcomm Incorporated
	Delay and Interruption Requirements due to UL Activation and Transmission for LTM Cell
Proposal 1: RAN4 to discuss whether and how to define delay and interruption requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.
Proposal 2: When one of SCells is promoted to PCell upon LTM-based handover, RAN4 to discuss whether and how to differently define LTM based handover delay and interruption requirements depending on whether the SCell is for DL-only or both DL/UL. It is also up to decisions from other working groups.

RRC Processing Delay for LTM Measurement and Handover
Proposal 3: RAN4 to not assume UE can always finish a processing of RRC configurations for LTM cells before LTM handover command reception, e.g. the processing and loading the configuration before the LTM handover command reception can be limited to measurement related configurations of the LTM cells. And RAN4 to not assume the processing and loading the measurement configuration of the LTM cell before LTM handover command reception means the entire downlink configuration of the LTM target cell is processed and loaded.

	R4-2304411
	CATT
	Proposal 1: The ending point of RACH-less cell switch delay for PCell/PSCell is that UE performs the first UL transmission on the indicated beam of the target cell. And if RAN2 define some indication, RAN4 should align with RAN2.
Proposal 2: RAN4 at least take the following principles in consideration for cell switch delay requirements.
· Pre-sync and without pre-sync cases
· Intra- and inter-frequency cell switch cases
Proposal 3: The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· When TCI state to use for the target cell is already in the active TCI state list, it is also necessary for the UE to meet the Te requirement for an initial transmission, that is, at least one SSB is available at the UE during the last 160ms, then TΔ and Tmargin can be 0.
Proposal 4: For RACH-based and RACH-less cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell.
Proposal 5: If pre DL-sync is applied, Tsearch can be 0.
Proposal 6: For PCell/PSCell switch delay, extra TCI state switching time is not needed.
Proposal 7: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
Proposal 8: LTM cell switch interruption time should be minimized, and upper limit should be agreed not to exceed the existing L3 HO interruption time. The target should be to be as close to a beam switch delay as possible.

	R4-2304585
	Nokia, Nokia Shanghai Bell
	Proposal 1: Highest delay scenario for LTM can use similar components to L3 Handover (Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU). Lowest delay scenario for LTM should be based on MAC CE based TCI switch delay. Conditions are FFS.
Proposal 2: For RACH-based cell switch delay, TLTM-delay = Tcmd + TLTM-processing + Tsearch + T∆ + Tmargin + TIU.  Some components can have value 0 in certain cases.
Proposal 3: RAN4 RACH-less delay work waits for RAN1 to finalise RACH-less design.
Proposal 4: Some of the RRC processing can be done prior to the cell switch to reduce the delay. FFS what parts are done when the configuration arrives.
Proposal 5: At least partial RRC processing is done before the cell switch command. Exact conditions can be FFS.
Proposal 6: TLTM-processing Should consider a scenario where the user plane does not need reset, and there is no need for further RRC processing.
Proposal 7: T/F fine tracking baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. TΔ and Tmargin can be 0 under certain conditions.
Proposal 8: For RACH-based cell switch, Tsearch equals to 0 when target cell is known.
Proposal 9: Define requirements for RACH-based scenario with unknown target cell.
Proposal 10: Cell search for RACH-less cell switch waits for RAN1
Proposal 11: TCI state switching delay shall be considered depending on the scenario. The design requires LTM mobility measurements to be discussed first.
Proposal 12: LTM should support scenario where TCI state is known, and the switch very is fast. LTM should also support a scenario where TCI state is unknown as LTM is a mobility procedure. Exact delay components for LTM are FFS.
Proposal 13: LTM cell switch interruption time should be minimized, and upper limit should be agreed not to exceed the existing L3 HO interruption time. The target should be to be as close to a beam switch delay as possible.
Proposal 14: TLTM-interruption delay shall consider the case where the interruption is close to TCI switching delay.
Proposal 15: There is almost no interruption during cell switch procedure when target Pcell/SCell is a current SCell/PCell.
Proposal 16: Discuss known cell conditions after LTM mobility measurements are clear
Proposal 17: Remove “During the last 5 seconds” from known cell conditions
Proposal 18: Discuss known cell conditions after LTM mobility measurements are clear.
Proposal 19: Revisit the known TCI state conditions for LTM.

	R4-2304673
	ZTE
	Proposal 1.To consider cell switch requirements for the following scenarios:
· Target Pcell/SCell is not current SCell/PCell, and
· Target Pcell/SCell is current SCell/PCell.
Proposal 2. UE performs the first DL/UL reception/transmission on the indicated beam of the target cell for RACH-lsee case.
Proposal 3.  Tcmd : Tcmd can be reduced for R18 LTM.
           Tsearch: If the target cell is known, then Tsearch = 0 ms.
           T∆ : T∆ can be skipped if DL synchronization can be performed before cell switch command.
Proposal 4. For RACH-less case, ending point can be the first DL/UL reception/transmission on the indicated beam of the target cell.
Tcmd : Tcmd can be reduced for R18 LTM.
           Tsearch: If the target cell is known, then Tsearch = 0 ms.
           T∆ : T∆ can be skipped if DL synchronization can be performed before cell switch command.
Proposal 5. T∆ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
Proposal 6. The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd  from RAN4 definition.

	R4-2304767
	xiaomi
	Proposal 1: RAN4 to define the same delay requirement for PCell/ PSCell change in scenario of SpCell change without SCell change and SpCell change with SCell change.
Proposal 2: If time allows, RAN4 to define the delay requirement for target SCell change in scenario of SpCell change with SCell change.
Proposal 3: For RACH-less cell switch, the ending point of cell switch delay is the time when UE starts to transmit a new PUSCH on the target cell.
Observation 1: The delay of MAC CE decoding (Tcmd) should be accounted in cell switch delay requirement.
Observation 2: The delay of DL synchronization of target cell should not be accounted in cell switch delay requirement.
Observation 3: The UE processing time in term of software processing time and baseband preparation time are considered in cell switch delay requirement.
Observation 4: Fine timing tracking delay is considered in cell switching delay.
Observation 5:  For RACH-based cell switch, the RACH uncertainty delay is considered in cell switching delay.
Observation 6: For RACH-less cell switch, the uncertainty delay of the first PUSCH transmission on target cell is considered in cell switching delay.
Proposal 4: For L1/L2 based inter-cell mobility, the cell switch delay is defined as follows:
· For RACH-based cell switch
Tdelay = Tcmd + Tprocessing + T∆ + Tmargin + TIU
	Where,
	Tcmd is the MAC-CE decoding time;
	Tprocessing is the SW processing and baseband preparation time
	T∆ is the fine timing tracking delay
	TIU is the uncertainty in acquiring the first available PRACH occasion 
	Tmargin is time for SSB post-processing
· For RACH-less cell switch
Tdelay = Tcmd + Tprocessing + T∆ + Tmargin + TUn
Where,
Tcmd is the MAC-CE decoding time;
Tprocessing is the SW processing and baseband preparation time
T∆ is the fine timing tracking delay
TUn is the time uncertainty of the first PUSCH transmission on the target cell 
Tmargin is time for SSB post-processing

	R4-2304811
	vivo
	Proposal 1  Update agreements for issue 4-1-2 as:
· Define cell switch delay requirements for:
· PCell change without SCell change
· PSCell change without SCell change
· Note: 'without SCell change' include the scenarios where 
· there is no SCellConfig in the CellGroupConfig of candidate target cell configuration, i.e. SpCell only, or 
· the SCell, including the activated/de-activated state, is not changed during SpCell change.
Proposal 2  Specify cell switch requirements for the following scenarios:
· Target PCell/SCell is not current SCell/PCell, and
· Target PCell/SCell is current SCell/PCell.
Note: The current SCell can be either activated or de-activated.
Proposal 3  In the cell switch delay requirements, T_processing is specified in a case-by-case manner based on the current state of target cell.
Proposal 4   There is potential application delay and interruption for a cell on which DL sync is indicated to be performed by UE and/or UE needs to be prepared to transmit PRACH to the target cell. RAN4 will discuss the corresponding delay and interruption requirements. If needed, send LS to RAN1/2 to inform them about this conclusion.
Proposal 5  For RACH-less cell switch, the end point is defined when UE performs the first DL/UL reception/transmission on the target cell based on the indicated transmission configuration.
Proposal 6  UE can not perform T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. If needed, some other L1 configuration, L2/L3 reconfiguration and L2 reset can be performed during cell switch, i.e. in some cases it can be performed after the T/F tracking.
Proposal 7  For the baseline requirement, RAN4 assume UE forms the complete configuration and applies it during the execution of cell switch command. Before cell switch command, only necessary L1 configuration are formed and applied.
Proposal 8  RAN4 not to define cell switch delay requirements for the case that the target cell is unknown.
Proposal 9  If TCI is indicated within cell switch command, TCI switching time is added in the cell switch delay. However, from the perspective of optimising RRM requirement, the TCI switching time can be precluded from cell switch delay if RAN4 only define requirements for the case TCI is not indicated within cell switch command.
Proposal 10  Re-use the conclusions of R17 feMIMO for the case when the UL TCI is indicated in cell switch command..
Proposal 11  For RACH-based cell switch, T_interruption at least include the time of Tprocessing,2 and T_IU.
For RACH-less cell switch, T_interruption at least include T_processing,2

	R4-2304844
	CMCC
	Proposal 1: it is proposed to define cell switch delay requirements for SpCell change with SCell change:
· Target Pcell/SCell is not current SCell/PCell, and
· Target Pcell/SCell is current SCell/PCell.
Proposal 2: for L1/L2-based inter-cell mobility, the cell switch delay equals the applicable RRC procedure delay plus the interruption time.
Proposal 3: for RACH-less cell switch, the ending point is the first DL/UL reception/transmission on the indicated beam of the target cell. 
Proposal 4: Tsearch = 0 for following cases:
· the target cell is known, or
· DL synchronization for candidate cell(s) is performed before cell switch command
Proposal 5: Tprocessing  = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
Proposal 6: the time for time tracking T∆  = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command

	R4-2304925
	MTK
	Proposal 1: Not define cell switch delay requirements for SCell at this stage.
Proposal 2: For the scenario “PCell change with SCell change”, PCell switch delay is not extended by SCell changes, i.e., UE is supposed to perform SCell change after cell switch of PCell is finished.
Proposal 3: For RACH-less cell switch, cell switch delay for PCell/PSCell ends at UE transmitting the first UL transmission on the indicated beam of the target cell.
Proposal 4: Known cell conditions in LTM:
	The target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the cell switch command:
-	the UE has sent a valid L1 [or L3] measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
-	One of the SSBs measured from the target cell also remains detectable during the cell switch delay according to the cell identification conditions specified in clause 9.3.
Otherwise, it is unknown.


Proposal 5: Known TCI state conditions in LTM:
	The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of cell switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	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 TCI state before the cell switch command
-	The TCI state remains detectable during the cell switching period
-	The SSB associated with the TCI state remain detectable during the cell switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.



Observation 1: TΔ may equals to Tfirst-RS. The interruption time of cell switch may be as long as L3 handover.
Proposal 6: TΔ will still be non-zero if 1) UE is not configured to perform pre-T/F tracking by network, or 2) UE is configured to perform pre-T/F tracking by network but the target SSB is not available at least once in every 160ms period.
Proposal 7: Further discuss whether UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
Proposal 8: Tcmd equals to THARQ+3ms, where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213.
Observation 2: If the target cell is an active SCell, L1 reconfiguration is necessary, and it is up to NW configuration whether L2/L3 reconfiguration is needed.
Observation 3: If the target cell is an inter-frequency cell of source SpCell, L1 reconfiguration is necessary.
Observation 4: For intra-frequency cell switch, L1 reconfiguration may be needed depending on NW configuration.
Proposal 9: To avoid defining too much Tprocessing,2 values for different scenarios, suggest focusing only on the typical scenarios and classifying the scenarios into limited groups.
Proposal 10: Categorize all the scenarios into at most four groups depending on if L2/L3 reconfiguration or L1 reconfiguration is needed:
	
	L2/L3 reconfig
uration
	L1 reconfig
uration
	Typical scenario

	Group#1
	Y
	Y
	· intra-DU or Inter-DU, intra-frequency or inter-frequency cell switch with L1 and L2/L3 reconfiguration

	Group#2
	N
	Y
	· intra-DU or Inter-DU, intra-frequency or inter-frequency cell switch without L2/L3 reconfiguration but with L1 reconfiguration:
· including switch to active SCell without L2/L3 reconfiguration

	Group#3
	N
	N
	· intra-frequency cell switch without L1/L2/L3 reconfiguration, maybe intra-DU or inter-DU

	Group#4
	Y
	N
	· intra-frequency cell switch with L2/L3 reconfiguration, maybe intra-DU or inter-DU


Proposal 11: In cell switch delay requirements, Tprocessing,2=20ms for intra-FR cell switch and Tprocessing,2=40ms for inter-FR cell switch when software processing for L2/L3 reconfiguration and L1 reconfiguration is needed. FFS: the value for other groups.
Proposal 12: In cell switch delay requirements, the baseline is:
· TΔ=1 Tfirst-RS, Tmargin = 2ms
· TΔ and Tmargin can be 0 if UE has obtained SFN of the target cell and have tracked the target cell in the latest 160ms.
Proposal 13: Tsearch=0 when target cell is known or target cell is an active scell.
Proposal 14: Not define cell switch delay requirements for unknown cell case.
Proposal 15: When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.
Proposal 16: For PCell/PSCell switch delay, extra TCI state switching time is not needed.
Proposal 17: Regarding L1/L2 inter-cell mobility execution time, wait for RAN2 progress.

	R4-2305241
	OPPO
	Proposal 1: Define cell switch delay requirements for the case “SpCell change with SCell change” in this release, and consider the case as higher priority that target Pcell/SCell is current SCell/PCell.
Proposal 2: For RACH-less case, the timeline for L1/L2-based inter-cell mobility is defined as the time from UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
Proposal 3: DL1/L2_mobility = Tcmd + Tinterrupt, where Tinterruption includes all the other components in L1/L2 inter-cell mobility delay except L1/L2 command processing delay (Tcmd).
Proposal 4: Consider known TCI state only and extra TCI state switching delay is not needed.
Proposal 5: L1/L2 based inter-cell mobility delay should consider at least the following components
· Tcmd : L1/L2 command processing delay, e.g. MAC/DCI decoding time
· Tprocessing : UE processing time including MAC/RLC reset (when configured), RF retuning and baseband retuning
· Cell search time: if the target/candidate cell is assumed to be known or current SCell, Tsearch = 0
· TΔ : fine timing tracking time
· Tmargin: SSB or CSI-RS post-processing
· TIU: Interruption uncertainty in acquiring the first available PRACH occasion in the new cell or the first DL/UL reception/transmission on the indicated beam

	R4-2305277
	Huawei, HiSilicon
	Proposal 1: Specify cell switch requirements for the following scenarios:
- Target Pcell/SCell is not current SCell/PCell, and
- Target Pcell/SCell is current SCell/PCell.
Proposal 2: Cell switch delay can be specified as: 
· For RACH-less case, it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell (depends on RAN1/RAN2 conclusion).
· For RACH-based case, it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.
Observation 1：The processing time of cell switch command (MAC CE) would be decreased compared with RRC procedure delay.
Observation 2: Tprocessing has rooms to be reduced.
Observation 3: If DL coarse synchronization is performed before cell switch, Tsearch is zero.
Observation 4: If SSB based fine synchronization is performed before cell switch, Tdelta is zero.
Observation 5: If SSB based fine synchronization is performed before cell switch, TCI state switch delay may not be needed.
Observation 6: For RACH-based cell switch, Tiu can be reused. For RACH-less based cell switch, Tiu is zero.
Proposal 3: There is almost no interruption during cell switch procedure when target Pcell/SCell is current SCell/PCell.

	R4-2305762
	Ericsson
	Proposal 1:  RAN4 to define requirements for SpCell change with direct SCell activation.
Proposal 2:  RAN4 to define Tprocessing,2 and Tprocessing,1 may be defined by RAN2.
Proposal 3:  LTM HO baseline delay equation is Tcmd + Tprocessing,2 + Tsearch + T∆ + Tmargin+ Tuncertainity/TIU
Proposal 4:  Processing delay is 3ms when delta configuration is used and L2 reset is not performed.
Proposal 5:  Processing delay is 0ms for the role change case.
Proposal 6:  For all other cases, RAN4 shall try to optimise the UE processing delay so that LTM benefits can be fully realised. 
Proposal 7:    If UE has performed pre-sync to the target cell before receiving cell switch command, cell search is 0. 
Proposal 8:  If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused. 
Proposal 9:  f UE has performed pre-sync to the target cell before receiving cell switch command, T∆ + Tmargin is 0. 
Proposal 10:  If a UE has not performed pre-sync on the target cell, legacy fine timing delay can be reused.
Proposal 11:  If UE needs to perform RACH after cell switch command, TIU can be same as legacy.
Proposal 12:  If UE need not perform RACH after cell switch command, Tuncertainity is FFS pending on ending point conclusion in RAN2.



Open issues summary
Sub-topic 3-1 General and Principles
RAN2 has agreed to support the following scenarios in LTM (L1/L2 triggered mobility).
	RAN2 LS R2-2211061
L1L2 based mobility supports the following CA scenarios:
PCell change without SCell change
PCell change with SCell change
Support NR-DC scenario in L1L2 based mobility, at least for the PSCell change without MN involvement case, i.e. intra-SN. 



Issue 3-1-1: Clarification on “without SCell change”
For information
	RAN4#106
< Agreement >: 
· Define cell switch delay requirements for:
· PCell change without SCell change
· PSCell change without SCell change



· Proposals
· Proposal 1 (vivo): Update agreements for issue 4-1-2 as:
· Define cell switch delay requirements for:
· PCell change without SCell change
· PSCell change without SCell change
· Note: 'without SCell change' include the scenarios where 
· there is no SCellConfig in the CellGroupConfig of candidate target cell configuration, i.e. SpCell only, or 
· the SCell, including the activated/de-activated state, is not changed during SpCell change.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Apple
	We suggest RAN4 starts with the first bullet “there is no SCellConfig in the CellGroupConfig of candidate target cell configuration, i.e. SpCell only”. Regarding the second bullet, the procedure is still unclear in RAN2. 

	MTK
	In our understanding, the intention is to define cell switch delay requirements for PCell/PSCell. No matter there is no SCell after cell switch or SCell remains unchanged, the delay requirements of PCell/PSCell are the same. 
We are open to make more clarification.

	vivo
	We understand the intention. Just to prevent mis-interpretation on previous agreements. We think further clarification is needed.

	Nokia
	Disagree, this is a RAN2 decision. Furthermore, we should not specify this network behaviour. Configuration and applying the configuration should not be mixed. 
The existing agreement is ok. 

	Ericsson2
	May be clarification is needed while capturing it in CR. May not be needed now at discussion stage.



Issue 3-1-2: Whether to define cell switch delay requirements for SpCell change with SCell change
After cell switch, SCell may be activated or deactivated. So SCell change could be like SCell addition (without activation) at SpCell change or direct SCell activation at SpCell change. The former one has no delay requirement defined since Rel-15. Moderator thinks we don’t need to consider defining delay requirements for Scell addition at SpCell change.
Therefore, Moderator suggests separating the discussion to the two cases:
· SCell addition (without activation) at SpCell change
· Recommend not define requirements as legacy.
· direct SCell activation at SpCell change
·  Recommend discussing in issue 3-1-3
The delay requirements of SpCell will be discussed in issue 3-1-5.
As role change is special case and a number of companies have interest on this case, moderator recommends discuss this case separately in issue 3-1-4.
·  Proposals
· Option 1 (xiaomi): If time permits, define cell switch delay requirements for SCell change at PCell change.
· Option 2 (Apple): RAN4 shall focus on LTM without CA at current stage. Requirements for LTM with CA can be discussed in RAN4 once procedure design is stable in RAN2.
· Option 3 (CTC, ZTE, vivo, CMCC, Huawei, Ericsson): Specify cell switch requirements for the following scenarios:
· Target Pcell/SCell is not current SCell/PCell, and
· Target Pcell/SCell is current SCell/PCell.
· Option 4 (OPPO): Define cell switch delay requirements for the case “SpCell change with SCell change” in this release, and consider the case as higher priority that target Pcell/SCell is current SCell/PCell.
· Recommended WF
· Recommend agree on 
· Not define requirements for SCell addition (without activation) at SpCell change
· Discuss direct SCell activation at SpCell change in issue 3-1-3 and 3-1-4
· Discuss delay requirements for SpCell in issue 3-1-5
	Company
	Comments

	Apple
	Fine with recommended WF.

	MTK
	Support not to define delay requirements for SCell addition (without activation) at SpCell change as it is not necessary.

	Huawei
	Support option 3 and think requirements for “Target Pcell/SCell is current SCell/PCell” shall be specified.

	vivo
	Support option 3. Recommended WF is not clear to us. For example, for the PCell/SCell role change, and if the target PCell is current deactivated SCell, then whether target SCell is considered in de-activated state?

	CMCC
	Option 3. According to the agreements in RAN2, L1/L2 based mobility supports CA scenarios including PCell change with SCell change. Furthermore, for L1L2 mobility, target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates. Based on above agreements in RAN2, from RAN4 point of view, it is necessary to define cell switch delay requirements for these scenarios.

	OPPO
	Agree with Huawei which is aligned with option 4. Prefer to consider the case that target Pcell/Scell is current Scell/Pcell.

	Xiaomi
	Fine with recommended WF.

	Ericsson2
	Support option 3

	ZTE
	Support option 3. For this scenario, we think we need to clarify that whether Pcell/Scell is or not current Scell/Pcell. Based on our understanding, if Pcell/Scell is current Scell/Pcell, the synchronization time of the target cell is maintained, the time of switch delay can be reduced. And for Pcell/Scell is not current Scell/Pcell, the time for switch delay will large than the first scenario

	CTC
	Option 3.

	CATT
	Support option 3 and agree with Huawei.



[bookmark: _Hlk132226324][bookmark: _Hlk132226291]Issue 3-1-3: Whether to define requirements for Direct SCell activation at SpCell change (target SCell is not current PCell)
To moderator’s information, RAN2 has agreed to support “PCell change with SCell change” but they haven’t concluded whether SCell is activated or deactivated after “SpCell change with SCell change” yet. 
Moderator thinks it is still not mature to define requirements for Direct SCell activation at SpCell change.
For information
	RAN2#119bis
FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).



· Proposals
· Option 1 (Intel, Apple, MTK): Not define requirements for Direct SCell activation at SpCell change at this stage.
· Option 2 (Ericsson): RAN4 to define requirements for SpCell change with direct SCell activation.
· Recommended WF
· Recommend agree on Option 1
	Company
	Comments

	Qualcomm
	We can decide when we get more clarity on the baseline requirements for LTM SpCell change.

	Apple
	Support option 1. RAN4 shall focus on baseline first. Besides, how to direct activate SCell during LTM is still unclear.

	MTK
	Support Option 1. As RAN2 has not concluded on whether SCell is activated or deactivated after “SpCell change with SCell change” yet, it is not mature to define related requirements. Considering the workload is really high, suggest not defining requirements for Direct SCell activation at SpCell change in R18.

	Huawei
	Need to wait for RAN2 conclusion 

	vivo
	We can support option 2.

	OPPO
	Option 1 is fine

	Xiaomi
	Fine with option 1

	Nokia
	Ok with option 1. Let’s wait until the overall procedure is finalised in RAN2.

	Ericsson
	We can wait for RAN2 conclusion



Issue 3-1-4: Whether to define requirements for Direct SCell activation at SpCell change (target SCell is current PCell)
· Proposals
· Option 1 (CTC, ZTE, vivo, CMCC, Huawei, Ericsson): Specify cell switch requirements for the following scenarios:
· Target Pcell/SCell is current SCell/PCell.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	Okay with Option 1. 

	MTK
	We are open to consider this scenario. But UE should perform SCell change after cell switch of PCell is finished.

	Huawei
	Support option 1.

	vivo
	We support option 1.

	CMCC
	Option 1. According to the agreements in RAN2, L1/L2 based mobility supports CA scenarios including PCell change with SCell change. Furthermore, for L1L2 mobility, target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates. Based on above agreements in RAN2, from RAN4 point of view, it is necessary to define cell switch delay requirements for these scenarios.

	OPPO
	Support option 1.

	Nokia 
	Support option 1. 

	Ericsson
	Support option 1

	ZTE
	We support option 1.

	CTC
	Option 1.

	CATT
	Support option 1.



Issue 3-1-5: SpCell cell switch delay requirements for SpCell change with SCell change
· Proposals
· Option 1 (xiaomi, MTK): For the scenario “PCell change with SCell change”, PCell switch delay is not extended by SCell changes, i.e., UE is supposed to perform SCell change after cell switch of PCell is finished.
· Recommended WF
· Need more discussion
	Company
	Comments

	Apple
	Pending more RAN2 input.

	MTK
	For Scell addition (without activation) at SpCell change, SpCell switch delay would not be impacted by SCell change.
Even if direct SCell activation at SpCell change is finally supported, we suggest following similar rules as direct SCell activation at L3 HO, i.e., UE activates SCell after HO is finished. The reasons are as follows:
· For SCell activation, UE is supposed to transmit CQI report on PCell. 
· The new SCell would also use target PCell’s timing to determine SMTC window. 
· PCell is more important than SCell for traffic continuity.
Therefore, UE should perform SCell change after cell switch of PCell is finished. 

	Huawei
	Depends on issue 3-1-2

	vivo
	We are open to discuss the parallel/sequential processing for this case.

	OPPO
	Depends on what type of Scell it is. 

	Xiaomi
	Support option 1

	Ericsson
	We are fine with option 1

	CTC
	Fine with option 1.



Issue 3-1-6: LTM delay requirements
· Proposals
· Option 1 (Apple): Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
· Recommended WF
· Need more discussion
	Company
	Comments

	Apple
	This is our proposal to the following open issue in previous meeting:
Issue 4-1-5: LTM delay requirements
<Wayforward >: FFS the following Options
· Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).


	MTK
	Support Option 1.
In our understanding, the intention to define LTM delay requirements is to make sure UE has finished the necessary processing before cell switch command. In other words, cell switch command should be received at least TRRC+ Tprocessing,1 later than RRC LTM configuration. We don’t think we need to define such a LTM delay requirement but to guarantee that cell switch command does not arrive too early.

	Huawei
	Okay with option1. The starting point of LTM is supposed to be LTM command reception.

	vivo
	Downlink/uplink sync can be performed before cell switch. We think during the downlink sync or the uplink sync the corresponding BWP of the UE needs to be prepared. Therefore, the RF warm-up, if needed, should be performed before or during the corresponding sync procedure. If the RF warm-up and base band reconfiguration is on-going, interruption would occur. Therefore we propose to discuss the following rather than LTM delay
There is potential application delay and interruption for a cell on which DL sync is indicated to be performed by UE and/or UE needs to be prepared to transmit PRACH to the target cell. RAN4 will discuss the corresponding delay and interruption requirements. If needed, send LS to RAN1/2 to inform them about this conclusion.

	Xiaomi
	Support option 1

	Nokia
	Not agree. We should see how the overall design of LTM is first. 

	Ericsson2
	Support option 1

	CATT
	Option 1 is ok, and the same understanding with MTK.




Issue 3-1-7: Others 
In moderator’s view, it is important to be clear about whether and how different factors would impact any components of cell switch delay. 
Moderator recommends discuss the impact on the components of cell switch delay of each factor directly in sub-topic 3-3.
· Proposals
· Proposal 1 (CATT): RAN4 at least take the following principles in consideration for cell switch delay requirements.
· Pre-sync and without pre-sync cases
· Intra- and inter-frequency cell switch cases
· Proposal 2 (QC): When one of SCells is promoted to PCell upon LTM-based handover, RAN4 to discuss whether and how to differently define LTM based handover delay and interruption requirements depending on whether the SCell is for DL-only or both DL/UL. It is also up to decisions from other working groups.
· Recommended WF
· Discuss the impact on the components of cell switch delay of each factor directly in sub-topic 3-3.

Sub-topic 3-2 Timeline of cell swith delay for Pcell/PSCell
Background: RAN2 had a discussion on the time chart of L1/L2 inter-cell mobility (R2-2209256). As pointed out by some companies, the terminology “interruption” used in RAN2’s assumption as in Figure 1 and RAN2’s LS R2-2209257 is different from conventional definition in RAN4.
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Figure 1. Components of mobility latency for L1/L2-based inter-cell mobility (from RAN2)
Issue 3-2-1: Ending point of RACH-less cell switch delay for PCell/PSCell
It is not clear to moderator whether “the first DL/UL reception/transmission” in Option 2 is “DL reception and UL transmission” or “DL reception or UL transmission”. 
· Proposals
· Option 1 (MTK, CATT, xiaomi): UE performs the first UL transmission on the indicated beam of the target cell.
· CATT:  if RAN2 define some indication, RAN4 should align with RAN2.
· Option 2 (xiaomi): the time when UE starts to transmit a new PUSCH on the target cell.
· Option 2 (CTC, ZTE, CMCC, OPPO, Huawei --): UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· Option 3 (Apple, Ericsson): ending point of RACH-less cell switch delay can be decided once the procedure is clear in RAN2.
· Option 4 (vivo): For RACH-less cell switch, the end point is defined when UE performs the first DL/UL reception/transmission on the target cell based on the indicated transmission configuration.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Apple
	It is better to revisit this after the procedure is stable in Ran2.

	MTK
	Support Option 1.
Option 1 and Option 2 are similar to us. In our understanding, at the ending point, UE should be ready for both DL and UL. This ending point is mainly used for test design. We prefer option 1 because a successful UL transmission implies the DL side is ready as well. Although RAN2 agreed that UE arrival in the target cell need to be indicated (somehow), we can still use UE transmitting the first UL transmission to the target cell as the ending point no matter what indication RAN2 will define.

	Huawei
	We think option 2 is very similar as option 1. In our understanding, option 2 is “DL reception or UL transmission”.  As first UL transmission shall be within Te, DL timing shall be guaranteed as well.

	vivo
	We slightly prefer option 4. If companies think ‘beam’ is already clear enough to move forward then we can compromise.

	OPPO
	Option 2.

	Xiaomi
	Option 1, follow the timeline defined in LTE.

	Nokia
	Option 3.

	Ericsson2
	Option 3.

	ZTE
	We support option 2.

	CTC
	Option 2.



Issue 3-2-2: Procedure of cell switch
· Proposals
· Option 1 (MTK): Further discuss whether UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 2 (CTC):  Under the condition that target cell is known, UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 3 (Apple): if T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2).
· Option 4 (vivo): UE cannot perform T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. If needed, some other L1 configuration, L2/L3 reconfiguration and L2 reset can be performed during cell switch, i.e. in some cases it can be performed after the T/F tracking.
· Recommended WF
· Need more discussion.
	Company
	Comments

	MTK
	We are thinking if UE can perform T/F fine tracking on neighbor cell, it would be possible for this kind of UE to perform T/F fine tracking before L1/L2/L3 processing.
In our understanding, T/F fine tracking does not need UE to get L1 ready. Like L1-RSRP measurement, additional hardware may be needed to support T/F fine tracking on a neighbor cell but UE does not need to get DL BWP of the neighbor cell ready.

	Huawei
	For the above options, we would like to know T/F fine tracking (TΔ) is based on SSB or TRS.

	vivo
	Support option 4.
We think before DL tracking on the target cell, the RF chain of the UE needs to be ready. However, we do not see how UE can get the proper configuration of RF chain before seeing necessary L1 configuration.

	Nokia
	Disagree, we cannot agree this level of details. Sync discussion needs to be clarified before we can discuss these delay components. 
Regarding option 4, LTM is mobility procedure and UE does not need to be ready to receive data (like in ICBM) to be able to perform the cell switch. 

	Ericsson2
	We do not fully understand the scenario. Whether pre-sync is considered or not considered? What is the impact on requirements? 



Sub-topic 3-3 Detail of cell swith delay requirements for Pcell/PSCell
  For information:  
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Figure 2 Time chart of L1/L2 inter-cell mobility in R2-2209256
Table in R2-2209256
	Components
	Meaning

	Tcmd
	Time for processing L1/L2-command (HARQ and parsing)

	Tprocessing,2
	Time for UE processing. This may include L2/3 reconfiguration, RF retuning, baseband retuning, security update if needed, etc.

	Tsearch
	Time required to search the target cell

	TΔ
	Time for fine tracking and acquiring full timing information

	Tmargin
	Time for SSB or CSI-RS post-processing

	TIU
	interruption uncertainty in acquiring the first available PRACH occasion in the new cell



Issue 3-3-1: RACH-based Cell switch delay for Pcell/PSCell
· Proposals
· Option 1 (CTC, Nokia, xiaomi, OPPO, Ericsson):  Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + Tuncertainity /TIU, where Tuncertainity /TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell.
· CTC: Wait for RAN2 progress to add other components.
· Nokia: Some components can have value 0 in certain cases.
· Recommended WF
· Recommend agree on that the baseline Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + Tuncertainity /TIU, where Tuncertainity /TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell.
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
	Company
	Comments

	MTK
	Support the recommended baseline.
This can be used as a base for further discussion.

	Huawei
	Fine with recommended WF.

	Apple
	Fine with the recommended WF.

	vivo
	Fine with the recommend WF

	OPPO
	Fine with the recommend WF

	Xiaomi
	Fine with the recommend WF

	Nokia
	We disagree with the baseline. We have proposed TLTM-processing. LTM details regarding Tprocessing are different from normal Tprocessing. Details of TLTM-processing are FFS. 

	Ericsson2
	Agree with recommended WF

	ZTE
	Fine with the recommend WF

	CTC
	Fine with the recommend WF.

	CATT
	Fine with the recommend WF.



Issue 3-3-2: RACH-less Cell switch delay for Pcell/PSCell
· Proposals
· Option 1 (Xiaomi):  Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU,
where TIU is the uncertainty in acquiring the first PUSCH transmission on the target cell.
· Option 2 (CTC, OPPO):  Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU,
where TIU is the uncertainty in the first DL/UL reception/transmission on the indicated beam
· Option 3 (Nokia): RAN4 RACH-less delay work waits for RAN1 to finalise RACH-less design.
· [bookmark: _Hlk132266609]Option 4 (Ericsson): Tdelay = Tcmd + Tprocessing,2 + Tsearch + T∆ + Tmargin+ Tuncertainity/TIU
· Recommended WF
· Recommend agree on that the baseline Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + Tuncertainity/TIU,
· FFS: the ending point
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
	Company
	Comments

	MTK
	Support the recommended baseline.
This can be used as a base for further discussion.
Regarding option 3, we understand that RAN1 agreement will have impact on the value of the components. We see no impact on the baseline equation.

	Huawei
	Regarding the recommended WF, please clarify Tprocessing in the equation is Tprocesing,2 or not

	Apple
	Fine with the recommended WF.

	vivo
	Fine with the recommended WF.

	OPPO
	Fine with the recommend WF

	Xiaomi
	Fine with the recommend WF

	Nokia
	We have to disagree as the work is still ongoing in RAN1. 
While we agree that the baseline equation could be unchanged, Tprocessing could be renamed to TLTM-processing to distinguish it from the regular Tprocessing. 

	Ericsson 
	Same comment as Huawei. 

	ZTE
	Fine with the recommend WF

	CTC
	Fine with the recommend WF.

	CATT
	Fine with the recommend WF.



Issue 3-3-3: Tcmd
For information
	RAN2#120 agreement
The MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch.
RAN1#112
Agreement
· RAN1 shares the same understanding as RAN2 on agreement:
· The LTM mobility trigger information is conveyed in a MAC CE
· The same MAC CE is used for the LTM triggering.



· Proposals
· Option 1 (MTK): Tcmd equals to THARQ+3ms, where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213.
· Option 2 (ZTE, Huawei): The processing time of cell switch command (MAC CE) would be decreased compared with RRC procedure delay.
· Recommended WF
· Need more discussion
	Company
	Comments

	MTK
	Option 1.
Suggest using wide-used MAC CE processing time, i.e., 3ms here.

	Huawei
	What’s the difference between option 1 and 2? We think they are the same.

	Apple
	Support option 1.
Option 2 is also correct. However, option 1 is more precise.

	vivo
	OK to option 1. 

	Xiaomi
	Option 1

	Nokia
	We are ok to include the MAC command delay. 

	Ericsson
	Option 1 is OK



Issue 3-3-4: Processing time: Tprocessing
 From the proposals of the contributions, moderator thinks we should align the understanding on several issues at first before going to the exact value of Tprocessing. 
Moderator lists the issues as below for discussion. Moderator recommends discuss these issues at first. The proposals summarized here are for information. 
1) What UE has done during Tprocessing, 1 before cell switch command? What UE needs to do during Tprocessing, 2 after cell switch command?
2) What is the impact of reference +delta configuration on the processing time?
3) What UE has prepared for target cell after performing pre DL synchronization?
4) What UE has get prepared for target cell after performing pre UL synchronization?
5) The factors to consider when target cell is a current scell ?
6) How many different processing time values to define?
· Proposals
· Option 1 (CTC, CMCC, Nokia, Huawei): The time for UE processing could be reduced if some procedures have been done before UE receive the cell switch command or for some scenarios.
· Option 1a (CMCC): Tprocessing = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
· Option 1b (Nokia): 
· Some of the RRC processing can be done prior to the cell switch to reduce the delay. FFS what parts are done when the configuration arrives. 
· At least partial RRC processing is done before the cell switch command. Exact conditions can be FFS.
· LTM-processing Should consider a scenario where the user plane does not need reset, and there is no need for further RRC processing.
· Option 2 (Apple): Tprocessing in LTM shall include execution time CHO and the legacy Tprocessing in Tinterrupt.
· Option 3 (QC): RAN4 to not assume UE can always finish a processing of RRC configurations for LTM cells before LTM handover command reception, e.g., the processing and loading the configuration before the LTM handover command reception can be limited to measurement related configurations of the LTM cells. And RAN4 to not assume the processing and loading the measurement configuration of the LTM cell before LTM handover command reception means the entire downlink configuration of the LTM target cell is processed and loaded.
· Option 4 (MTK): 
· To avoid defining too much Tprocessing,2 values for different scenarios, suggest focusing only on the typical scenarios and classifying the scenarios into limited groups.
· Categorize all the scenarios into at most four groups depending on if L2/L3 reconfiguration or L1 reconfiguration is needed:
	
	L2/L3 reconfiguration
	L1 reconfiguration
	Typical scenario

	Group#1
	Y
	Y
	· intra-DU or Inter-DU, intra-frequency or inter-frequency cell switch with L1 and L2/L3 reconfiguration

	Group#2
	N
	Y
	· intra-DU or Inter-DU, intra-frequency or inter-frequency cell switch without L2/L3 reconfiguration but with L1 reconfiguration:
· including switch to active SCell without L2/L3 reconfiguration

	Group#3
	N
	N
	· intra-frequency cell switch without L1/L2/L3 reconfiguration, maybe intra-DU or inter-DU

	Group#4
	Y
	N
	· intra-frequency cell switch with L2/L3 reconfiguration, maybe intra-DU or inter-DU


· Tprocessing,2=20ms for intra-FR cell switch and Tprocessing,2=40ms for inter-FR cell switch when software processing for L2/L3 reconfiguration and L1 reconfiguration is needed. FFS: the value for other groups.
· Option 5 (vivo): 
· In the cell switch delay requirements, T_processing is specified in a case-by-case manner based on the current state of target cell.
· For the baseline requirement, RAN4 assume UE forms the complete configuration and applies it during the execution of cell switch command. Before cell switch command, only necessary L1 configuration are formed and applied.
· Option 6 (Ericsson):
· Processing delay is 3ms when delta configuration is used and L2 reset is not performed.
· Processing delay is 0ms for the role change case.
· For all other cases, RAN4 shall try to optimise the UE processing delay so that LTM benefits can be fully realised
· Recommended WF
· Recommend align the understanding on the following issues 3-3-4-1~3-3-4-6 at first.
3-3-4-1:  What UE has done during Tprocessing, 1 before cell switch command? What UE needs to do during Tprocessing, 2 after cell switch command?

	Company
	Comments

	MTK
	We copy the requirements of legacy L3 HO and CHO here:
Legacy L3 HO: Dhandover = TRRC + Tsearch + TIU + Tprocessing (20ms) + T∆ + Tmargin ms
CHO: DCHO = TRRC + TEvent_DU + Tmeasure + TCHO_execution (10ms) + Tprocessing (20ms) + TIU + T∆ + Tmargin 
In the following procedure, in our understanding, what UE should do during Tprocessing,1 and Tprocessing,2 are the same as the action during “TCHO_execution (10ms) + Tprocessing ” in CHO but not only “Tprocessing” in legacy L3 HO and CHO.
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At least if there are multiple candidate cells, we think it is reasonable for UE to perform ASN.1 decoding and validity check (TCHO_execution) after cell switch command. If so, UE loads whole parameters of the target cell after cell switch. In this case, Tprocessing=20ms, and extra TCHO_execution is also needed.
If UE performs ASN.1 decoding and validity check (TCHO_execution) before cell switch command, there is the possibility to perform some actions before cell switch command. Also LTM is limited to intra-CU even intra-DU, it seems some of the upper layer configurations can remain unchanged. But what really matters to UE is whether there is any L1/L2/L3 reconfiguration. DU entity remains the same does not mean no L2/L3 reconfiguration.
We don’t think it is necessary to list all the detailed actions which has been done before cell switch command.  For example, some company mentioned security update may not be needed. But in legacy 20ms, UE may update security and others in parallel. No security update does not mean the processing time can be shorter. It highly depends on UE implementation.
Therefore, we suggest grouping all the scenarios depending on whether extra time is needed for L2/L3 reconfiguration or L1 reconfiguration and categorizing all the scenarios into at most four groups for further discussion.

	Huawei
	Tprocessing,1 is mainly the time for processing the candidate measurement parameter configuration. Tprocessing,2 comes from software processing and RF warmup delay.
The difference between legacy RRC based handover and LTM is that no security update for LTM. In UE implementation, the processing time for security consume the most time in processing time. 
	RAN2#119bis:"No security update support in Rel-18 with L1/L2 based mobility."




	Apple
	Support option 2 and 3.  
We propose option 2 with same reason as option 3 and analysis from MTK regarding ASN.1 decoding and validity check. 

	vivo
	Need more discussion. RAN2 conclusion regarding this is not yet clear.

	Nokia 
	Disagree. Need more discussion We also propose to discuss TLTM-processing instead of legacy Tprocessing as there are number of differences compared to the baseline. Therefore, the naming should reflect it. 

	Ericsson2
	We agree with Huawei observation about software update takes longer time in the UE processing time. Software processing, baseband and RF warmup are there for BWP switching also and maximum delay for BWP switching is for RRC based BWP switching which is around 5ms. Moreover, in some cases L2 reset is not performed. Considering this we think Tprocessing,2 can be reduced significantly.
Having said that we also think the reduction may depend on many scenarios and we agree with MTK that different groups of processing delay can be defined. Number of groups and their delay requirements can be further investigated



3-3-4-2:  What is the impact of reference reconfiguration+delta configuration on the processing time?
For information 
	RAN2#121
Agreed: Usage of reference configuration: 
- 	Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
- 	The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 
-	To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 
-	FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.
-	FFS if the reference configuration can be derived from the current UE configuration at some point of time. 



	Company
	Comments

	MTK
	We think we need to first discuss when UE forms a complete configuration from reference reconfiguration + delta configuration.
This reference + delta configuration is introduced to both reduce NW configuration overhead and UE memory to store the configurations. To achieve the benefit of reducing UE memory, forming the complete configuration after cell switch command is necessary and extra time is needed.
Some company proposed that “applying delta configuration in some case may be similar to Type 2 DCI based BWP switching”. We have different view. This at least requires UE to load reference configuration before cell switch, which leads to kind of DAPS structure. In addition, the number of BWPs supported is reported with UE capability and the maximum value is 4. To achieve DCI based BWP switching alike delay would lead to high UE complexity.

	Apple
	Further discussion is needed. From latency point of view, the benefit of introducing delta configuration highly depends on UE implementation. Different delta part may result in different latency. To avoid too complicated requirement design, maybe we can consider to only introduce one set of requirements, instead of discussing detailed delta configuration.

	vivo
	We think in RAN2’s design, the complete configuration needs not to be ready at the time it is provided to UE. That is why RAN2 introduce reference configuration.

	Nokia
	Disagree RAN2 design is not clear

	Ericsson2
	The amount of processing time to form full configuration is minimal compared to decoding and applying the full message as UE may have performed some operations already. We think main advantage of LTM is low interruption. If we define one single processing delay for simplicity of requirements, benefit of LTM cannot be seen in real field.



3-3-4-3: What UE has getgot prepared for target cell after performing pre DL synchronization?
Moderator understands that this has dependency of RAN1 discussion. Here is to align the understanding on the impact on Tprocessing,2.
	Company
	Comments

	MTK
	If here DL sync is referring to T/F fine tracking, then after DL sync, UE only gets fine-tuned timing and frequency of the target cell. In addition, UE can get cell ID, frame boundary of the target cell through L3 measurement. UE can train the fine beam through L1 measurement.
We don’t think UE needs to get DL BWP ready after DL sync and so Tprocessing,2  cannot be further reduced if pre-fine tracking on target cell is done before cell switch command.

	Huawei
	DL synchronization can be performed before cell switch command, so in this scenario, the RF chain/baseband can be activated in advance.

	Apple
	Before LTM command, we don’t think UE has to get DL BWP ready for data Rx since there could be multiple candidate cells. Tprocessing,2  shall not be further reduced just because UE has done DL sync before cell switch.

	vivo
	We think before DL synchronization, UE needs to get the RF chains ready. However, at this stage it is still unclear for the UE how to obtain the necessary L1 configuration to get the RF chains ready. For example, how many DL / UL chains need to be considered. Any antenna switching needs to be considered, etc. 
After DL sync, UE may be able to skip RF retuning and T delta during DL sync. If the DL sync is based on SSB, some performance degradation is expected. 

	Nokia
	Firstly, there are more fundamental issues about DL-sync ongoing. This can be discussed in there or after those discussions conclude. 

	Ericsson
	More discussion is needed



3-3-4-4: What UE has get prepared for target cell after performing pre UL synchronization?
Moderator understands that this has dependency of RAN1 discussion. Here is to align the understanding the understanding on the impact on Tprocessing,2.
	Company
	Comments

	MTK
	Assume pre UL sync here is through PDCCH ordered RACH and UE is not required to receive RAR from target cell before cell switch command.
After pre UL sync, UE can get RACH configuration of target cell if NW configures a whole configuration of RACH. If RAR is sent to UE before cell switch command (e.g., through serving cell), then UE can know the TA of target cell. We don’t think UE needs to get UL BWP ready to transmit RACH to neighbor cell.

	Apple
	TA procedure is still being discussed in other working groups. Performing PDCCH ordered RACH on candidate cell doesn’t require UE to get UL BWP ready. Tprocessing,2  shall not be further reduced due to this.

	vivo
	Our understanding is that UL TA management has been started. How to continue such TA management is still being discussed in RAN1. At least the case UE-based TA derivation would work.

	Nokia 
	Wait for RAN1. 

	Ericsson
	More discussion is needed



3-3-4-5: The factors to consider when target cell is current scell 
	Company
	Comments

	MTK
	The active SCell may be DL only SCell, or DL&UL SCell or PUCCH SCell. No matter which kind of Scell, L2/L3 may be reconfigured by NW.
If the target cell is previous DL only SCell, L1 reconfiguration is necessary at least for UL and paging.
If the target cell is previous DL&UL SCell, L1 reconfiguration is necessary at least for PUCCH, RACH and paging.
If the target cell is previous PUCCH SCell, L1 reconfiguration is necessary at least for RACH and paging.

In summary, if the target cell is current scell, the main difference is that there can be less L2 parameter change. But L1 reconfiguration is necessary, and it is up to NW configuration whether L2/L3 reconfiguration is needed.

But considering the reference + delta configuration, if the reference configuration is not based on the current scell, there may be still a lot L1 parameter changes compared to the reference configuration.


	Apple
	Similar observation as MTK. 

	vivo
	We can specify requirements for the worst-case scenario. No big difference between DL&UL SCell and PUCCH SCell.

	Nokia
	Requirements should allow very low delay in this scenario. 

	Ericsson2
	If the configuration is changed significantly, we are not sure if it can be called as role change case. Also, it depends on what configuration changes. We can further discuss. 



3-3-4-6: How many different processing time values to define?
	Company
	Comments

	MTK
	If the target cell is an active SCell, L1 reconfiguration is necessary, and it is up to NW configuration whether L2/L3 reconfiguration is needed.
If the inter-frequency is different from all the serving cell, L1 reconfiguration is definitely necessary. If the inter-frequency cell is an intra-frequency neighbor cell of SCell, L1 reconfiguration is needed at least for RACH and paging.
For intra-frequency cell switch, L1 reconfiguration may be needed depending on NW configuration.
So no matter the target cell is inter-f or intra-f or an active SCell, we can discuss the processing time based on whether there is L1 reconfiguration and/or L2/L3 reconfiguration. We suggest grouping all the scenarios into at most 4 groups for discussion depending on whether extra time is needed for L2/L3 reconfiguration or L1 reconfiguration.

	vivo
	FFS

	Ericsson
	We can start with 4. Actual number is FFS



Issue 3-3-5: T/F fine tracking: TΔ and Tmargin
It seems RAN4 have good consensus on TΔ and Tmargin can be 0 if certain conditions are satisfied. Among the conditions proposed, some are not agreed in RAN1/2 yet.
Moderator suggest agreeing on using “TΔ=1 Tfirst-RS, Tmargin = 2ms” as a baseline and further discuss the conditions that TΔ and Tmargin can be 0.
· Proposals
· Option 1 (CTC, Apple, CATT, Nokia, MTK, Ericsson): The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. FFS: whether TΔ and Tmargin can be 0 under certain conditions.
· Option 1a (MTK): the baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· TΔ and Tmargin can be 0 if UE has obtained SFN of the target cell and have fine tracked the target cell in the latest 160ms.
· Option 1b (Ericsson): the baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· TΔ and Tmargin can be 0 under the condition that DL synchronization for candidate cell(s) has been performed before cell switch command.
· Option 1c (CATT): the baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· When TCI state to use for the target cell is already in the active TCI state list, it is also necessary for the UE to meet the Te requirement for an initial transmission, that is, at least one SSB is available at the UE during the last 160ms, then TΔ and Tmargin can be 0.
· Option 2 (ZTE, CMCC, CTC): TΔ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
· Option 3 (Huawei): TΔ = 0 for the case that SSB based fine synchronization for candidate cell(s) is performed before cell switch command
· Recommended WF
· Recommend agree on
· The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· Further discuss the conditions that TΔ and Tmargin can be 0.
	Company
	Comments

	Qualcomm
	Premature to discuss/decide values at this point given the current progress and level of consensus among companies on the overall framework.

	MTK
	Support recommended agreement.
Regarding the conditions that TΔ and Tmargin can be 0: In legacy L3 HO, TΔ is needed for two purposes. One purpose is for T/F fine tracking. Another is for decoding MIB to get SFN. If we want to omit TΔ, UE should have tracked the target cell recently and have obtained SFN before cell switch. 
Considering that 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, we propose that TΔ can omit only if UE has obtained SFN of the target cell and have tracked the target cell in the latest 160ms.

	Huawei
	If the SSB based fine timing of the candidate cell is performed before LTM command, Tdelta may also be skipped.

	Apple
	Ok with recommended WF.

	vivo
	Generally fine with the recommended WF.

	Xiaomi
	Fine with recommended WF.

	Nokia
	Disagree. We have other issues to discuss first. 

	Ericsson2
	If pre-sync is performed, we expect T_delta and T_margin is not required. We think once UE starts performing pre-sync UE shall maintains pre-sync. That’s the reason we are proposing to define UE capability for this. 

	CTC
	Fine with the recommend WF.



Issue 3-3-6: Cell search for RACH-based cell switch: Tsearch
In moderator’s view, option 1 and option 2 are similar. As the detail of pre DL-sync is still in discussion in RAN1. Moderator suggests using option 2 as a baseline.
· Proposals
· Option 1 (Apple, Nokia, ZTE): Tsearch=0 when target cell is known
· Option 2 (CTC, CATT, MTK): Tsearch equals to 0 when target cell is known or target cell is current active Scell.
· Option 3 (CMCC): Tsearch equals to 0 when target cell is known or DL synchronization for candidate cell(s) is performed before cell switch command.
· Option 4 (Huawei): Tsearch equals to 0 when DL coarse synchronization is performed before cell switch
· Option 5 (CATT, Ericsson): If pre DL-sync is applied, Tsearch can be 0.
· Ericsson: If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused. 
· Recommended WF
· Recommend agree on:
· For RACH-based cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell.
· FFS: other conditions that Tsearch equals to 0.
	Company
	Comments

	Qualcomm
	Premature to discuss/decide values at this point given the current progress and level of consensus among companies on the overall framework.

	MTK
	Support recommended agreement.
As RAN1 has not concluded the details on pre DL- sync, if pre DL-sync is performed long time ago before cell switch command, Tsearch may still be needed. As UE would keep performing L3 and L1 measurement, we think it is sufficient that Tsearch =0 if target cell is  known. As active serving cell is definitely a known cell, to us, option 1 and option 2 are the same. 

	Huawei
	Okay with the recommended WF

	Apple
	Ok with the recommended WF.

	vivo
	Generally fine with the recommended WF.

	Xiaomi
	Fine with recommended WF.

	Nokia
	Ok with option 1. Agree also with QC that we have higher priority issues to discuss.  

	Ericsson2
	OK with recommended WF

	ZTE
	Fine with the recommend WF

	CTC
	Fine with the recommend WF

	CATT
	Ok with the recommended WF.



Issue 3-3-7: Cell search for RACH-less cell switch: Tsearch
In moderator’s view, option 1 and option 2 are similar. As the detail of pre DL-sync is still in discussion in RAN1. Moderator suggests using option 2 as a baseline.
· Proposals
· Option 1 (Apple, ZTE): If the target cell is known, then Tsearch=0 ms. 
· Option 2 (CTC, CATT, MTK): Tsearch equals to 0 when target cell is known or target cell is current active Scell
· Option 3 (Nokia): waits for RAN1.
· Option 4 (CATT, Ericsson): If pre DL-sync is applied, Tsearch can be 0.
· Ericsson: If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused. 
· Recommended WF
· Recommend agree on:
· For RACH-less cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell.
· FFS: other conditions that Tsearch equals to 0.
	Company
	Comments

	Qualcomm
	Premature to discuss/decide values at this point given the current progress and level of consensus among companies on the overall framework.

	MTK
	Same view as the last issue.

	Huawei
	Okay with the recommended WF

	Apple
	Ok with the recommended WF.

	vivo
	Generally fine with the recommended WF.

	OPPO
	Fine with the recommend WF

	Xiaomi
	Fine with recommended WF.

	Nokia
	Disagree with WF. Premature to discuss and wait for RAN1. 

	Ericsson2
	We are fine with recommended WF

	ZTE
	Fine with the recommend WF

	CTC
	Fine with the recommend WF

	CATT
	Ok with the recommended WF.



Issue 3-3-8: Whether to define RACH-based cell switch delay requirements for unknown cell
· Proposals
· Option 1 (Intel, MTK, vivo): Not define RACH-based cell switch delay requirements for unknown cell case.
· Option 2 (Apple, Nokia, [Ericsson]): Define cell switch delay requirements for unknown cell.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	Not sure what is the definition of “unknown cell” in LTM context, but in principle okay with Option 1.

	MTK
	We prefer not to consider unknown cell case. For completeness, we are fine to define requirements for unknown cell for RACH-based cell switch.
To QC: known cell condition is discussed in issue 3-4-1.

	Huawei
	Option 1.

	Apple
	We propose option 2 just for completion of spec. NW shall not be encouraged to trigger LTM to unknown cell. However, known/unknown is determined at UE side and sometimes NW is unaware of that.
We are also fine with option 1.

	vivo
	Support option 1.

	OPPO
	Support option 1.

	Xiaomi
	Support option 1

	Nokia
	Option 2. 

	Ericsson2
	Support option 1. LTM is mainly for interruption reduction purpose and unknown cell switch will not achieve that

	CATT
	Support option 1.



Issue 3-3-9: Whether to define PCell/PSCell switch delay requirements for unknown TCI state case when TCI state is indicated together with cell switch command
· Proposals
· Option 1(Intel, MTK, [vivo], OPPO, QC): When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.
· Option 1a (QC): LTM requirements are applicable only when a QCL source reference signal of “an active TCI state to be used immediately after LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.
· Option 2 (Nokia): LTM should also support a scenario where TCI state is unknown as LTM is a mobility procedure. Exact delay components for LTM are FFS.
· Recommended WF
· Recommend agree on Option 1.
· When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.
	Company
	Comments

	Qualcomm
	Do not disagree with Recommended WF, but it is not clear yet to us what is the definition of “known/unknown TCI” in the context of LTM cell switch.

	MTK
	Support recommended WF.
At first, NW would not indicate an unknown TCI state to UE. If the TCI state is known from NW’s point but becomes unknown at UE due to channel state change, it is better to perform RACH-based cell switch instead of keeping finding a TCI state which is of poor channel state.
To QC: known TCI state condition is discussed in issue 3-4-2.

	Huawei
	Support option 1.

	Apple
	Ok with recommended WF.

	vivo
	OK to the recommend WF.

	OPPO
	Support option 1.

	Xiaomi
	Fine with the recommend WF.

	Nokia
	Disagree with WF. LTM should also support a scenario where TCI state is unknown as LTM is a mobility procedure. Exact delay components for LTM are FFS.
Known / unknown TCI should be discussed first. 

	Ericsson2
	Framework is not clear about cell switch command. We cannot agree yet on option 1. 

	CATT
	OK to the recommend WF.



Issue 3-3-10: Whether to define RACH-less cell switch delay requirements for unknown cell
· Proposals
· Option 1 (Intel, MTK, vivo, OPPO): Not define RACH-less cell switch delay requirements for unknown cell case.
· Option 2 (Apple): Define cell switch delay requirements for unknown cell.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	Same comment as Issue 3-3-8.

	MTK
	Not support define RACH-less cell switch delay requirements for unknown cell case. If the cell is unknown, we doubt whether NW can indicate the right TCI state to use. The delay would be similar as unknown scell activation: UE would first search the cell, and then perform L1 measurement. L1 measurement report is needed for NW to indicate the TCI state. The delay would be very long and even longer than RACH-based cell switch. So if the target cell is unknown, it is better for UE to perform RACH-based cell switch.

	Huawei
	Option 1.

	Apple
	We propose option 2 just for completion of spec. NW shall not be encouraged to trigger LTM to unknown cell. However, known/unknown is determined at UE side and sometimes NW is unaware of that. Falling back to RACH-based is technically feasible but may have some impact on other working group.
We are also fine with option 1 since this is not the typical scenario.

	vivo
	Support option 1

	OPPO
	Support option 1.

	Xiaomi
	Support option 1.

	Nokia
	Disagree. Same as 3-3-7. 

	Ericsson2
	Support option 1

	CTC
	Option 1.

	CATT
	Support option 1.



[bookmark: _Hlk127883748]Issue 3-3-11: TCI state switching time
· Proposals
· Option 1 (CATT, MTK, OPPO): no need to add TCI state switching time in cell switch delay.
· Option 2 (Intel):
· If DL TCI state switch is included in cell switch command, there is no extra delay if fine time tracking is already included in cell switch delay requirement or obtained by pre DL-sync.
· If UL TCI state switch is included in cell switch command, possible extra delay is expected due to non-maintained PL-RS. Further discuss whether to consider non maintained PL-RS case.
· Option 3 (Nokia): TCI state switching delay shall be considered depending on the scenario. The design requires LTM mobility measurements to be discussed first.
· Option 4 (vivo): 
· If TCI is indicated within cell switch command, TCI switching time is added in the cell switch delay. However, from the perspective of optimising RRM requirement, the TCI switching time can be precluded from cell switch delay if RAN4 only define requirements for the case TCI is not indicated within cell switch command.
· Re-use the conclusions of R17 feMIMO for the case when the UL TCI is indicated in cell switch command.
· Option 5 (Huawei): If SSB based fine synchronization is performed before cell switch, TCI state switch delay may not be needed.
· Recommended WF
· Need more discussion.
	Company
	Comments

	Qualcomm
	Premature to discuss/decide this level of details at this point given the current progress and level of consensus among companies on the overall framework.

	MTK
	Support option 1 and similar view as option 2.
In our understanding, this issue is related to RACH-less cell switch as NW does not need to indicate the TCI state for RACH-based cell switch.
Our view is that only consider known TCI state case. For DL, the only component in TCI state switching is T/F fine tracking which is already included in cell switch delay requirements.
For UL, since now only SSB based L1-RSRP measurement is supported, we think it is reasonable to configure reference PL-RS as a known SSB but not CSI-RS. Then no extra time is needed to measure PL-RS.

	Huawei
	Support option 5 and option 1. 
If the target TCI is in the active TCI state list, it is no need to perform fine timing. If the target TCI is not in the active TCI state list, fine timing is needed. Herein fine timing equals to Tdelta in issue 3-3-5. However if UE support DL fine timing before cell switch command, the timing of candidate TCI state is supposed to be maintained.

	vivo
	Support option 4.
Disagree with option 5. We think SSB based fine-time tracking is different from TRS based. 
We are also OK to move forward based on option 1.

	Nokia
	Option 3. 

	Ericsson2
	Option 1 and option 5



[bookmark: _Hlk127889604]Issue 3-3-12: Execution time
· Proposals
· Option1 (CATT, MTK, Ericsson): wait for RAN2 progress.
· If the time of UE decoding RRC pre-configuration (Tprocessing, 1) is before the cell switch command, then the extra execution time is not required.
· Recommended WF
· Need more discussion.
	Company
	Comments

	MTK
	As RAN2 is discussion whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration, we suggest waiting for RAN2’s input.

	Nokia
	LTM delay should be minimal so the processing of RRC should be done prior to cell switch command. We can wait for RAN2 also on this. 

	CATT
	Option 1, the same view with MTK.



Issue 3-3-13: TIU
· Proposals
· Option 1 (Huawei): For RACH-based cell switch, TIU can be reused. For RACH-less based cell switch, TIU is zero.
· Option 2 (Ericsson): 
· If UE needs to perform RACH after cell switch command, TIU can be same as legacy.
· If UE need not perform RACH after cell switch command, Tuncertainity is FFS pending on ending point conclusion in RAN2.
· Recommended WF
· Need more discussion.
	Company
	Comments

	MTK
	For RACH based cell switch, TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell as discussed in issue 3-3-1.
For RACH-less cell switch, we are fine to use either TIU or Tuncertainity to indicate the uncertainty time waiting for the ending point. 

	Huawei
	For the RACH-less scenario, option 1 and option 2 just use different term to indicate the time uncertainty wait for the first UL/DL transmission/reception. We don't think there is big difference.

	Nokia
	Disagree, exact values should be discussed later. 

	Ericsson
	Option 2 as ending point is not clear

	CATT
	For RACH-based cell switch, option 1 and option 2 are the same. For RACH-less based cell switch, we can wait for the ending point in RAN2. 



Issue 3-3-14: Tinterruption
The proposals are not exclusive. In moderator’s understanding, when the delay requirements are concluded, Tinterruption will be concluded too. Moderator suggests to agree Proposal 1 following legacy L3 HO, and not discuss other proposals in this issue as they will all be discussed in the discussion related to each component of the delay requirements.
· Proposals
· Proposal 1 (CTC, CATT, ZTE, CMCC, OPPO): The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Proposal 2 (CATT, Nokia): LTM cell switch interruption time should be minimized, and upper limit should be agreed not to exceed the existing L3 HO interruption time. The target should be to be as close to a beam switch delay as possible.
· Proposal 3 (Nokia, Huawei): There is almost no interruption during cell switch procedure when target Pcell/SCell is current SCell/PCell.
· Proposal 4 (vivo): 
· For RACH-based cell switch, T_interruption at least include the time of Tprocessing,2 and T_IU.
· For RACH-less cell switch, T_interruption at least include T_processing,2
· Proposal 5 (Nokia) TLTM-interruption delay shall consider the case where the interruption is close to TCI switching delay.
· Recommended WF
· Recommend agree on Proposal 1:
· The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Not discuss other proposals in this issue but in the discussion related to each component of the delay requirements.
	Company
	Comments

	Qualcomm
	Premature to discuss/decide values at this point given the current progress and level of consensus among companies on the overall framework.

	MTK
	Support recommended WF.

	Huawei
	we would like to further discuss the case proposed in proposal 3.

	Vivo
	Support proposal 4. We think it is slightly early to agree with the recommended WF.

	CMCC
	OK with recommended WF

	Nokia
	Disagree, exact values should be discussed later. 

	Ericsson2
	Agree with recommended WF

	ZTE
	Fine with the recommend WF

	CTC
	Fine with the recommend WF

	CATT
	OK with the recommended WF.



Sub-topic 3-4 Known conditions
Issue 3-4-1: known cell conditions
· Proposals
· Option 1 (CTC, Apple, MTK): use the conditions for L3 HO with a bit modification:
	The target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the handover cell switch command:
-	the UE has sent a valid L1 [or L3] measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
-	One of the SSBs measured from the target cell also remains detectable during the handover cell switch delay according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.


· Option 2 (Nokia):
·  Discuss known cell conditions after LTM mobility measurements are clear.
· Remove “During the last 5 seconds” from known cell conditions
· Recommended WF
· Need more discussion
	Company
	Comments

	MTK
	Support Option1. We are not clear how the open issues about measurements impact the known condition. It is appreciative if Nokia can explain more detail.
Regarding the “last 5 seconds”, we don’t think it is reasonable to remove. This condition is used to align the understanding at NW and UE on whether the cell is known. “5 seconds” guarantees that in larger probability the target cell is still known after a measurement report. It is not reasonable to consider a cell as known if the measurement report is sent several hours ago.

	vivo
	FFS

	Nokia
	Option 2. 

	Ericsson2
	What is the purpose of this when we are not defining unknown delay requirements?



Issue 3-4-2: known TCI state conditions
· Proposals
· Option 1 (Apple, MTK): use legacy known TCI state conditions with a bit modification:
	The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI statecell switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI statecell 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 TCI state before the TCI statecell switch command
-	The TCI state remains detectable during the TCI statecell switching period
[bookmark: _Hlk18067072]-	The SSB associated with the TCI state remain detectable during the TCIcell switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.


· Option 2 (Nokia):
· Discuss known TCI state conditions after LTM mobility measurements are clear.
· Revisit the known TCI state conditions for LTM.
· Recommended WF
· Need more discussion
	Company
	Comments

	MTK
	Support Option 1.
Also fine to use option 1 as a baseline and revisit this known TCI state condition if any company has any concern in the later phase.
We are not clear how the open issues about measurements impact the known condition. It is appreciative if Nokia can explain more detail.

	vivo
	FFS

	Nokia 
	Option 2. 

	Ericsson2
	We do not think known conditions are needed.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.

Sub-topic 3-1 General and Principles

	Status summary 

	Issue 3-1-1: Clarification on “without SCell change”
No tentative agreements.
Candidate Options:
· Option 1: Update agreements for issue 4-1-2 as:
· Define cell switch delay requirements for:
· PCell change without SCell change
· PSCell change without SCell change
· Note: 'without SCell change' include the scenarios where 
· there is no SCellConfig in the CellGroupConfig of candidate target cell configuration, i.e. SpCell only, or 
· the SCell, including the activated/de-activated state, is not changed during SpCell change.
· Option 2: keep the existing agreement. Further check whether clarification is needed while capturing it in CR
Recommendations for 2nd round: Further discussion.

	Issue 3-1-2: Whether to define cell switch delay requirements for SCell addition (without activation) at SpCell changeSpCell change with SCell change
No tentative agreements.
Candidate Options:
· Option 1: Not define requirements for SCell addition (without activation) at SpCell change
· Option 2: Define requirements for SCell addition (without activation) at SpCell change
Recommendations for 2nd round: Further discussion.

	Issue 3-1-3: Whether to define requirements for Direct SCell activation at SpCell change (target SCell is not current PCell)
Tentative agreements:
· No more discussion until RAN2 concludes to support direct SCell activation at SpCell change 
Recommendations for 2nd round: No further discussion.

	Issue 3-1-4: Whether to define requirements for Direct SCell activation at SpCell change (target SCell is current PCell)
Tentative agreements:
· Specify cell switch requirements for the following scenarios:
· Target Pcell/SCell is current SCell/PCell.
Recommendations for 2nd round: No further discussion.

	Issue 3-1-5: SpCell cell switch delay requirements for SpCell change with SCell change
No tentative agreements.
Candidate Options:
· Option 1: For the scenario “PCell change with SCell change”, PCell switch delay is not extended by SCell changes, i.e., UE is supposed to perform SCell change after cell switch of PCell is finished.
· Option 2: FFS
Recommendations for 2nd round: Further discussion.

	Issue 3-1-6: LTM delay requirements
No tentative agreements.
Candidate Options:
· Option 1: Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
· Option 2: FFS
Recommendations for 2nd round: Further discussion.



Sub-topic 3-2 Timeline of cell swith delay for Pcell/PSCell
	Status summary 

	Issue 3-2-1: Ending point of RACH-less cell switch delay for PCell/PSCell
No tentative agreements.
Candidate Options:
· Option 1: UE performs the first UL transmission on the indicated beam of the target cell.
· Option 2: the time when UE starts to transmit a new PUSCH on the target cell.
· Option 2 3: UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· Option 34: ending point of RACH-less cell switch delay can be decided once the procedure is clear in RAN2.
· Option 4 5: For RACH-less cell switch, the end point is defined when UE performs the first DL/UL reception/transmission on the target cell based on the indicated transmission configuration.
Recommendations for 2nd round: Further discussion.

	Issue 3-2-2: Procedure of cell switch
No tentative agreements.
Here T/F fine tracking is based on SSB.
Candidate Options:
· Option 1: Further discuss whether UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 2:  Under the condition that target cell is known, UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 3: if T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2).
· Option 4: UE cannot perform T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. If needed, some other L1 configuration, L2/L3 reconfiguration and L2 reset can be performed during cell switch, i.e., in some cases it can be performed after the T/F tracking.
Recommendations for 2nd round: Further discussion.



Sub-topic 3-3 Detail of cell swith delay requirements for Pcell/PSCell
	Status summary 

	Issue 3-3-1: RACH-based Cell switch delay for Pcell/PSCell
Tentative agreements:
· The baseline of RACH-based cell switch delay requirements is Tdelay = Tcmd + Tprocessing / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity /TIU, where Tuncertainity /TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell.
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
Recommendations for 2nd round: No further discussion.

	Issue 3-3-2: RACH-less Cell switch delay for Pcell/PSCell
No tentative agreements. 
As a response to Huawei and Ericsson, Tprocessing is Tprocessing,2. 
Candidate Options:
· Option 1: The baseline of RACH-less cell switch delay requirements is Tdelay = Tcmd + Tprocessing,2 + Tsearch + T∆ + Tmargin + Tuncertainity/TIU,
· FFS: the ending point
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
· Option 2: FFS
Recommendations for 2nd round: Further discussion.

	Issue 3-3-3: Tcmd
The difference between option 1 and option 2 is that option 1 proposes to use legacy 3ms for MAC CE decoding.
Tentative agreements:
· Tcmd equals to THARQ+3ms, where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213.
Recommendations for 2nd round: No further discussion.

	3-3-4-1:  What UE has done during Tprocessing, 1 before cell switch command? What UE needs to do during Tprocessing, 2 /TLTM-processing after cell switch command?
3-3-4-2:  What is the impact of reference reconfiguration+delta configuration on the processing time?
3-3-4-3: What UE has got prepared for target cell after performing pre DL synchronization?
3-3-4-4: What UE has get prepared for target cell after performing pre UL synchronization?
3-3-4-5: The factors to consider when target cell is current scell 
3-3-4-6: How many different processing time values to define?
No tentative agreements. 
Recommendations for 2nd round: For the purpose to aligning the understanding, companies are encouraged for further comment or response to other companies.

	Issue 3-3-5: T/F fine tracking: TΔ and Tmargin
No tentative agreements. 
Candidate Options:
· Option 1: The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. FFS: whether TΔ and Tmargin can be 0 under certain conditions.
· Option 1a : TΔ and Tmargin can be 0 if UE has obtained SFN of the target cell and have fine tracked the target cell in the latest 160ms.
· Option 1b : TΔ and Tmargin can be 0 under the condition that DL synchronization for candidate cell(s) has been performed before cell switch command.
· Option 1c: When TCI state to use for the target cell is already in the active TCI state list, it is also necessary for the UE to meet the Te requirement for an initial transmission, that is, at least one SSB is available at the UE during the last 160ms, then TΔ and Tmargin can be 0.
· Option 1d: TΔ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
· Option 1e: TΔ = 0 for the case that SSB based fine synchronization for candidate cell(s) is performed before cell switch command
· Option 2: FFS
Recommendations for 2nd round: Further discussion.

	Issue 3-3-6: Cell search for RACH-based cell switch: Tsearch
No tentative agreements. 
Candidate Options:
· Option 1: For RACH-based cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell
· FFS: Tsearch equals to 0 when DL synchronization for candidate cell(s) is performed before cell switch command.
· FFS: Tsearch equals to 0 when DL coarse synchronization is performed before cell switch
· Option 2: FFS
Recommendations for 2nd round: Further discussion.

	Issue 3-3-7: Cell search for RACH-less cell switch: Tsearch
No tentative agreements. 
Candidate Options:
· Option 1: For RACH-less cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell
· FFS: Tsearch equals to 0 when DL synchronization for candidate cell(s) is performed before cell switch command.
· Option 2: wait for RAN1
Recommendations for 2nd round: Further discussion.

	Issue 3-3-8: Whether to define RACH-based cell switch delay requirements for unknown cell
No tentative agreements. 
Candidate Options:
· Option 1: Not define RACH-based cell switch delay requirements for unknown cell case.
· Option 2: Define cell switch delay requirements for unknown cell.
Recommendations for 2nd round: Further discussion.

	Issue 3-3-9: Whether to define PCell/PSCell switch delay requirements for unknown TCI state case when TCI state is indicated together with cell switch command
No tentative agreements. 
Candidate Options:
· Option 1: When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.
· Option 2: When TCI state is indicated together with cell switch command, define cell switch delay requirements for both known and unknown TCI state case
Recommendations for 2nd round: Further discussion.

	Issue 3-3-10: Whether to define RACH-less cell switch delay requirements for unknown cell
No tentative agreements. 
Candidate Options:
· Option 1: Not define RACH-less cell switch delay requirements for unknown cell case.
· Option 2: Wait for RAN1.
Recommendations for 2nd round: Further discussion.

	Issue 3-3-11: TCI state switching time
No tentative agreements. 
Candidate Options:
· Option 1: no need to add TCI state switching time in cell switch delay.
· Option 2:
· If DL TCI state switch is included in cell switch command, there is no extra delay if fine time tracking is already included in cell switch delay requirement or obtained by pre DL-sync.
· If UL TCI state switch is included in cell switch command, possible extra delay is expected due to non-maintained PL-RS. Further discuss whether to consider non maintained PL-RS case.
· Option 3: TCI state switching delay shall be considered depending on the scenario. The design requires LTM mobility measurements to be discussed first.
· Option 4: 
· If TCI is indicated within cell switch command, TCI switching time is added in the cell switch delay. However, from the perspective of optimising RRM requirement, the TCI switching time can be precluded from cell switch delay if RAN4 only define requirements for the case TCI is not indicated within cell switch command.
· Re-use the conclusions of R17 feMIMO for the case when the UL TCI is indicated in cell switch command.
· Option 5: If SSB based fine synchronization is performed before cell switch, TCI state switch delay may not be needed.
Recommendations for 2nd round: Further discussion.

	Issue 3-3-12: Execution time
Tentative agreements:
· Wait for RAN2 progress.
Recommendations for 2nd round: No further discussion.

	Issue 3-3-13: TIU
No tentative agreements. 
This issue is also in discussion in issue 3-3-1 and issue 3-3-2. Merge this issue to issue 3-3-1 and issue 3-3-2.
Recommendations for 2nd round: No further discussion.

	Issue 3-3-14: Tinterruption
No tentative agreements. 
Candidate Options:
· Option 1: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Option 2: There is almost no interruption during cell switch procedure when target Pcell/SCell is current SCell/PCell.
· Option 3: 
· For RACH-based cell switch, T_interruption at least include the time of Tprocessing,2 and T_IU.
· For RACH-less cell switch, T_interruption at least include T_processing,2
Recommendations for 2nd round: Further discussion.



Sub-topic 3-4 Known conditions
	Status summary 

	[bookmark: _Hlk132930675]Issue 3-4-1: known cell conditions
No tentative agreements. 
As a response to Ericsson, we are discussing whether to define cell switch delay requirements for unknown cell. So such a known cell condition is needed.
Candidate Options:
· Option 1: use the conditions for L3 HO with a bit modification:
	The target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the handover cell switch command:
-	the UE has sent a valid L1 [or L3] measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
-	One of the SSBs measured from the target cell also remains detectable during the handover cell switch delay according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.


· Option 2:
·  Discuss known cell conditions after LTM mobility measurements are clear.
· Remove “During the last 5 seconds” from known cell conditions
· Option 3: FFS
Recommendations for 2nd round: Further discussion.

	[bookmark: _Hlk132930721]Issue 3-4-2: known TCI state conditions
No tentative agreements. 
As a response to Ericsson, we are discussing whether to define cell switch delay requirements for unknown TCI state. So such a known TCI state condition is needed.
Candidate Options:
· Option 1: use legacy known TCI state conditions with a bit modification:
	The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI statecell switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI statecell 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 TCI state before the TCI statecell switch command
-	The TCI state remains detectable during the TCI statecell switching period
-	The SSB associated with the TCI state remain detectable during the TCIcell switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.


· Option 2:
· Discuss known TCI state conditions after LTM mobility measurements are clear.
· Revisit the known TCI state conditions for LTM.
· [bookmark: _Hlk132930790]Option 3: FFS
Recommendations for 2nd round: Further discussion.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 3-1 General and Principles
Issue 3-1-1: Clarification on “without SCell change”
No tentative agreements.
Candidate Options:
· Option 1: Update agreements for issue 4-1-2 as:
· Define cell switch delay requirements for:
· PCell change without SCell change
· PSCell change without SCell change
· Note: 'without SCell change' include the scenarios where 
· there is no SCellConfig in the CellGroupConfig of candidate target cell configuration, i.e. SpCell only, or 
· the SCell, including the activated/de-activated state, is not changed during SpCell change.
· Option 2: keep the existing agreement. Further check whether clarification is needed while capturing it in CR
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	MTK
	We think Option 2 is a good way to solve this issue.

	vivo
	We can compromise to option 2. To Nokia, we have no intention to specify any network behaviour. It is just small clarification to the wording.

	Apple
	Option 2.

	OPPO
	Option 2

	Ericsson
	Option 2

	Nokia
	Option 2



Issue 3-1-2: Whether to define cell switch delay requirements for SCell addition (without activation) at SpCell change
No tentative agreements.
Candidate Options:
· Option 1: Not define requirements for SCell addition (without activation) at SpCell change
· Option 2: Define requirements for SCell addition (without activation) at SpCell change
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	MTK
	This issue is only discussing whether to define requirements for “SCell”. For “Role change” case, we have tentative agreement to support in issue 3-1-4.
In legacy requirements, there is no delay requirements for scell addition as not necessary. So we support option 1.

	vivo
	Based on clarification from moderator we are fine to option 1. Maybe some clarification to option 1 would be better. ‘This has no impact to requirements for SpCell change’

	Huawei
	Share the similar view as MTK. Support option 1.

	CTC
	Fine with Option1.

	Apple
	Support option 1.

	OPPO
	Fine with Option1.

	Ericsson
	Ok with option 1 based on MTK explanation. 



Issue 3-1-3: Whether to define requirements for Direct SCell activation at SpCell change (target SCell is not current PCell)
Tentative agreements in the 1st round:
· No more discussion until RAN2 concludes to support direct SCell activation at SpCell change
Recommendations for 2nd round: No further discussion.

Issue 3-1-4: Whether to define requirements for Direct SCell activation at SpCell change (target SCell is current PCell)
Tentative agreements in the 1st round:
· Specify cell switch requirements for the following scenarios:
· Target Pcell/SCell is current SCell/PCell.
Recommendations for 2nd round: No further discussion.

Issue 3-1-5: SpCell cell switch delay requirements for SpCell change with SCell change
No tentative agreements.
Candidate Options:
· Option 1: For the scenario “PCell change with SCell change”, PCell switch delay is not extended by SCell changes, i.e., UE is supposed to perform SCell change after cell switch of PCell is finished.
· Option 2: FFS
Recommendations for 2nd round: Come back next meeting.

Issue 3-1-6: LTM delay requirements
No tentative agreements.
Candidate Options:
· Option 1: Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
· Option 2: FFS
Recommendations for 2nd round: Come back next meeting.

Sub-topic 3-2 Timeline of cell swith delay for Pcell/PSCell
Issue 3-2-1: Ending point of RACH-less cell switch delay for PCell/PSCell
No tentative agreements.
Candidate Options:
· Option 1: UE performs the first UL transmission on the indicated beam of the target cell.
· Option 2: the time when UE starts to transmit a new PUSCH on the target cell.
· Option 3: UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· Option4: ending point of RACH-less cell switch delay can be decided once the procedure is clear in RAN2.
· Option 5: For RACH-less cell switch, the end point is defined when UE performs the first DL/UL reception/transmission on the target cell based on the indicated transmission configuration.
Recommend WF
· Wait for more progress in RAN2

	Company
	Comments

	MTK
	Support recommended WF.

	Huawei
	Fine with the recommended WF.

	CTC
	Fine with the recommended WF.

	Apple
	Fine with the recommended WF.

	CATT
	Fine with the recommended WF.

	Ericsson
	Fine with recommended WF

	Nokia
	Ok with recommended WF.



Issue 3-2-2: Procedure of cell switch
No tentative agreements.
Here T/F fine tracking is based on SSB.
Candidate Options:
· Option 1: Further discuss whether UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 2:  Under the condition that target cell is known, UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 3: if T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2).
· Option 4: UE cannot perform T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. If needed, some other L1 configuration, L2/L3 reconfiguration and L2 reset can be performed during cell switch, i.e., in some cases it can be performed after the T/F tracking.
Recommendations for 2nd round: Come back next meeting.

Sub-topic 3-3 Detail of cell swith delay requirements for Pcell/PSCell
Issue 3-3-1: RACH-based Cell switch delay for Pcell/PSCell
Tentative agreements in the 1st round:
· The baseline of RACH-based cell switch delay requirements is Tdelay = Tcmd + Tprocessing / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity /TIU, where Tuncertainity /TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell.
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
Recommendations for 2nd round: further check.
	Company
	Comments

	MTK
	Support the tentative agreements.

	Xiaomi
	Support the tentative agreements.

	Huawei
	Fine with the tentative agreements.

	CTC
	Fine with the tentative agreements.

	Apple
	Fine with the tentative agreements.

	CATT
	Fine with the tentative agreements.

	OPPO
	Fine with tentative agreements.

	Ericsson
	Fine with tentative agreements

	Nokia
	Tentative agreement is ok.



Issue 3-3-2: RACH-less Cell switch delay for Pcell/PSCell
No tentative agreements. 
As a response to Huawei and Ericsson, Tprocessing is Tprocessing,2. 
Candidate Options:
· Option 1: The baseline of RACH-less cell switch delay requirements is Tdelay = Tcmd + Tprocessing,2 + Tsearch + T∆ + Tmargin + Tuncertainity/TIU,
· FFS: the ending point
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
· Option 2: FFS
Recommendations for 2nd round: Further check whether option 1 is agreeable.
	Company
	Comments

	MTK
	Support Option 1.

	Xiaomi
	Support Option 1.

	Huawei
	Support Option 1.

	CTC
	Fine with Option 1.

	Apple
	Fine with option 1.

	CATT
	Fine with option 1.

	OPPO
	Fine with option 1.

	Ericsson
	Fine with option 1. 

	Nokia
	Fine with option 1. We think T_LTM-processing should be used for clarity. 



Issue 3-3-3: Tcmd
The difference between option 1 and option 2 is that option 1 proposes to use legacy 3ms for MAC CE decoding.
Tentative agreements in the 1st round:
· Tcmd equals to THARQ+3ms, where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213.
Recommendations for 2nd round: No further discussion.

3-3-4-1:  What UE has done during Tprocessing, 1 before cell switch command? What UE needs to do during Tprocessing, 2 /TLTM-processing after cell switch command?
No tentative agreements. 
Recommendations for 2nd round: For the purpose to aligning the understanding, companies are encouraged for further comment or response to other companies.
	Company
	Comments

	Ericsson
	Further analysis is needed. We can come back in next meeting

	Nokia
	FFS 



3-3-4-2:  What is the impact of reference reconfiguration+delta configuration on the processing time?
No tentative agreements. 
Recommendations for 2nd round: For the purpose to aligning the understanding, companies are encouraged for further comment or response to other companies.
	Company
	Comments

	Ericsson
	Further analysis is needed. We can come back in next meeting



3-3-4-3: What UE has got prepared for target cell after performing pre DL synchronization?
No tentative agreements. 
Recommendations for 2nd round: For the purpose to aligning the understanding, companies are encouraged for further comment or response to other companies.
	Company
	Comments

	MTK
	We don’t think to perform T/F tracking on neighbour cell, UE would get the RF chain/baseband activated in advance. If not, for inter-f, to get RF chain/baseband activated requires UE to support CA/DC on the corresponding band combination. For intra-f, unless BWP of serving cell and neighbour cell is the same, otherwise it is possible to get RF chain/baseband activated for neighbour cell as UE is not supposed to support more than one active BWPs of a carrier.

	Ericsson
	Further analysis is needed. We can come back in next meeting



3-3-4-4: What UE has get prepared for target cell after performing pre UL synchronization?
No tentative agreements. 
Recommendations for 2nd round: For the purpose to aligning the understanding, companies are encouraged for further comment or response to other companies.
	Company
	Comments

	Ericsson
	Further analysis is needed. We can come back in next meeting



3-3-4-5: The factors to consider when target cell is current scell 
No tentative agreements. 
Recommendations for 2nd round: For the purpose to aligning the understanding, companies are encouraged for further comment or response to other companies.
	Company
	Comments

	
	



3-3-4-6: How many different processing time values to define?
No tentative agreements. 
Recommendations for 2nd round: For the purpose to aligning the understanding, companies are encouraged for further comment or response to other companies.
	Company
	Comments

	Ericsson
	We can start with 4 group of values as suggested by MTK. We suggest starting with e.g., 0, 5, 10, and legacy values (20 or 40 based on same FR or different FR) as starting points of processing delay. Under which conditions UE can achieve these processing delays.



Issue 3-3-5: T/F fine tracking: TΔ and Tmargin
No tentative agreements. 
Candidate Options:
· Option 1: The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. FFS: whether TΔ and Tmargin can be 0 under certain conditions.
· Option 1a : TΔ and Tmargin can be 0 if UE has obtained SFN of the target cell and have fine tracked the target cell in the latest 160ms.
· Option 1b : TΔ and Tmargin can be 0 under the condition that DL synchronization for candidate cell(s) has been performed before cell switch command.
· Option 1c: When TCI state to use for the target cell is already in the active TCI state list, it is also necessary for the UE to meet the Te requirement for an initial transmission, that is, at least one SSB is available at the UE during the last 160ms, then TΔ and Tmargin can be 0.
· Option 1d: TΔ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
· Option 1e: TΔ = 0 for the case that SSB based fine synchronization for candidate cell(s) is performed before cell switch command
· Option 2: FFS
Recommendations for 2nd round: Come back next meeting.

Issue 3-3-6: Cell search for RACH-based cell switch: Tsearch
No tentative agreements. 
Candidate Options:
· Option 1: For RACH-based cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell
· FFS: Tsearch equals to 0 when DL synchronization for candidate cell(s) is performed before cell switch command.
· FFS: Tsearch equals to 0 when DL coarse synchronization is performed before cell switch
· Option 2: FFS
Recommendations for 2nd round: pending on issue 3-3-8.

Issue 3-3-7: Cell search for RACH-less cell switch: Tsearch
No tentative agreements. 
Candidate Options:
· Option 1: For RACH-less cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell
· FFS: Tsearch equals to 0 when DL synchronization for candidate cell(s) is performed before cell switch command.
· Option 2: wait for RAN1
Recommendations for 2nd round: pending on issue 3-3-10.

Issue 3-3-8: Whether to define RACH-based cell switch delay requirements for unknown cell
No tentative agreements. 
Candidate Options:
· Option 1: Not define RACH-based cell switch delay requirements for unknown cell case.
· Option 2: Define cell switch delay requirements for unknown cell.
Recommendations for 2nd round: Further check whether option 1 is agreeable.
	Company
	Comments

	MTK
	Support option 1.

	vivo
	Support option 1

	Huawei
	Support option 1.

	Ericsson
	OK with option 1

	Nokia
	We think this should be FFS and wait for measurements to finish.



Issue 3-3-9: Whether to define PCell/PSCell switch delay requirements for unknown TCI state case when TCI state is indicated together with cell switch command
No tentative agreements. 
Candidate Options:
· Option 1: When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.
· Option 2: When TCI state is indicated together with cell switch command, define cell switch delay requirements for both known and unknown TCI state case
Recommendations for 2nd round: Further discussion.
	Company
	Comments

	MTK
	Support Option 1.
At first, NW would not indicate an unknown TCI state to UE. If the TCI state is known from NW’s point but becomes unknown at UE due to channel state change, it is better to perform RACH-based cell switch instead of keeping finding a TCI state which is of poor channel state.

	vivo
	Support option 1.

	Huawei
	Support Option 1.


	CATT
	Support Option 1.

	OPPO
	Option 1

	Ericsson
	We suggest discussing this issue when the RAN1 framework is ready.

	Nokia
	Option 2.



Issue 3-3-10: Whether to define RACH-less cell switch delay requirements for unknown cell
No tentative agreements. 
Candidate Options:
· Option 1: Not define RACH-less cell switch delay requirements for unknown cell case.
· Option 2: Wait for RAN1.
Recommendations for 2nd round: Further check whether option 1 is agreeable.
	Company
	Comments

	MTK
	Support Option 1.

	vivo
	Support option 1.

	Huawei
	Support Option 1.

	CTC
	Fine with Option 1.

	CATT
	Support Option 1.

	OPPO
	Option 1

	Ericsson
	Fine with option 1

	Nokia
	Option 2. 



Issue 3-3-11: TCI state switching time
No tentative agreements. 
Candidate Options:
· Option 1: no need to add TCI state switching time in cell switch delay.
· Option 2:
· If DL TCI state switch is included in cell switch command, there is no extra delay if fine time tracking is already included in cell switch delay requirement or obtained by pre DL-sync.
· If UL TCI state switch is included in cell switch command, possible extra delay is expected due to non-maintained PL-RS. Further discuss whether to consider non maintained PL-RS case.
· Option 3: TCI state switching delay shall be considered depending on the scenario. The design requires LTM mobility measurements to be discussed first.
· Option 4: 
· If TCI is indicated within cell switch command, TCI switching time is added in the cell switch delay. However, from the perspective of optimising RRM requirement, the TCI switching time can be precluded from cell switch delay if RAN4 only define requirements for the case TCI is not indicated within cell switch command.
· Re-use the conclusions of R17 feMIMO for the case when the UL TCI is indicated in cell switch command.
· Option 5: If SSB based fine synchronization is performed before cell switch, TCI state switch delay may not be needed.
Recommendations for 2nd round: Come back next meeting

Issue 3-3-12: Execution time
Tentative agreements in the 1st round:
· Wait for RAN2 progress.
Recommendations for 2nd round: No further discussion.

Issue 3-3-13: TIU
No tentative agreements. 
This issue is also in discussion in issue 3-3-1 and issue 3-3-2. Merge this issue to issue 3-3-1 and issue 3-3-2.
Recommendations for 2nd round: No further discussion.

Issue 3-3-14: Tinterruption
No tentative agreements. 
Candidate Options:
· Option 1: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Option 2: There is almost no interruption during cell switch procedure when target Pcell/SCell is current SCell/PCell.
· Option 3: 
· For RACH-based cell switch, T_interruption at least include the time of Tprocessing,2 and T_IU.
· For RACH-less cell switch, T_interruption at least include T_processing,2
Recommendations for 2nd round: Come back next meeting.

Sub-topic 3-4 Known conditions 
Issue 3-4-1: known cell conditions
No tentative agreements. 
As a response to Ericsson, we are discussing whether to define cell switch delay requirements for unknown cell. So such a known cell condition is needed.
Candidate Options:
· Option 1: use the conditions for L3 HO with a bit modification:
	The target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the handover cell switch command:
-	the UE has sent a valid L1 [or L3] measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
-	One of the SSBs measured from the target cell also remains detectable during the handover cell switch delay according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.


· Option 2:
·  Discuss known cell conditions after LTM mobility measurements are clear.
· Remove “During the last 5 seconds” from known cell conditions
· Option 3: FFS
Recommendations for 2nd round: Further check whether option 1 is agreeable.
	Company
	Comments

	MTK
	Support Option 1.
Regarding the “last 5 seconds”, we don’t think it is reasonable to remove. This condition is used to align the understanding at NW and UE on whether the cell is known. “5 seconds” guarantees that in larger probability the target cell is still known after a measurement report. It is not reasonable to consider a cell as known if the measurement report is sent several hours ago.

	vivo
	OK to option 1.

	Huawei
	Option 1

	CTC
	Fine with Option 1

	Ericsson
	We think it is not critical issue and can revisit later after other issues and solutions are clear. 

	Nokia
	Option 2.



Issue 3-4-2: known TCI state conditions
No tentative agreements. 
As a response to Ericsson, we are discussing whether to define cell switch delay requirements for unknown TCI state. So such a known TCI state condition is needed.
Candidate Options:
· Option 1 (Apple, MTK): use legacy known TCI state conditions with a bit modification:
	The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI statecell switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI statecell 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 TCI state before the TCI statecell switch command
-	The TCI state remains detectable during the TCI statecell switching period
-	The SSB associated with the TCI state remain detectable during the TCIcell switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.


· Option 2 (Nokia):
· Discuss known TCI state conditions after LTM mobility measurements are clear.
· Revisit the known TCI state conditions for LTM.
· Option 3: FFS
Recommendations for 2nd round: Further check whether option 1 is agreeable.
	Company
	Comments

	MTK
	Support Option 1.
If the concern is RAN1/RAN2 design may have impact on the known conditions. It is fine to agree option 1 as a baseline and revisit the conditions if any issues are found.

	vivo
	Option 3 would be better. We can wait for more progress from RAN1/2 and see the impacts.

	Ericsson
	We think it is not critical issue and can revisit later after other issues and solutions are clear. 

	Nokia
	Option 2, but leaving this FFS is fine for this meeting.




Topic #4: LTM – Others (AI 5.25.2.4)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304172
	ZTE Corporation
	Proposal 1: RAN4 should analyze the feasibility of UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell.
Observation 1: Due to the existence of uplink timing errors, there will be unknown time differences in TA derivation.
Observation 2: we can used the difference between MRTD and MTTD to estimate the maximum value of this time difference.
Observation 3: Comparing the max timing error with CP, it is found that the TA derivation method is feasible in FR1, but there are some problems in FR2-1 that need further study.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1 others
Sub-topic description:
Open issues and candidate options before meeting:
Issue 4-1-1: Whether to analyze the feasibility of UE-based TA measurement solution
For information
	From RAN1

Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec




In moderator’s view, this issue is in discussion in RAN1. RAN4 will discuss the impact on RRM requirements after RAN1 confirming the working assumption. Suggest avoiding overlapping discussion with RAN1 and not discuss this issue in this meeting.
· Proposals
· Proposal 1 (ZTE): RAN4 should analyze the feasibility of UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell.
· Recommended WF
· No more discussion.
Recommendations for Tdocs
1st round 
New tdocs
	[bookmark: _Hlk132931083]New Tdoc number
	Title
	Source
	Comments

	
	WF on NR Mobility Enhancements RRM requirements (part 1)
	MediaTek Inc.
	

	
	
	
	

	
	
	
	




Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2306355
	
	WF on NR Mobility Enhancements RRM requirements (part 1)
	MediaTek Inc.
	Agreeable
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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