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[bookmark: OLE_LINK3]Introduction
[bookmark: _GoBack]In RAN#97-e meeting, revised WID on Further NR mobility enhancements was approved [1]. In this WID, one of the objectives is to study L1/L2 based inter-cell mobility, which aims to reduce handover latency, interruption time and overhead. The detailed objective on L1/L2 based inter-cell mobility is formulated as follows:
	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]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized


In this contribution, we share our views on L1 measurement and reporting, selection of candidate cells, beam indication, dynamic cell switch and some considerations on reducing interruption latency. 
Discussion
[bookmark: OLE_LINK15][bookmark: OLE_LINK21][bookmark: OLE_LINK18]2.1	L1 measurement
For L1 measurement, although some issues that need to be supported in Rel-18 L1/L2 triggered mobility have been identified in the last meeting, there are still some technical points that need to be further analyzed and determined on whether it should be considered in Rel-18 L1/L2 triggered mobility, or how to be supported if needed. In the following subsection, we will mainly focus on sharing our view on CSI-RS based measurement RS, filtering for L1 measurement results, configuration of L1 measurement for candidate cell.
2.1.1	Measurement RS
In RAN1#110bis-e meeting [2], SSB has been agreed as a measurement reference signal for Rel-18 L1/L2 triggered mobility, the conclusion is as follows:
	Agreement
· For Rel-18 L1/L2 mobility,
· SSB is supported for L1 intra-frequency measurement
· SSB is supported for L1 inter-frequency measurement if inter-frequency L1 measurements are supported
· Further study the following L1 measurement RS for candidate cell
· CSI-RS for tracking, beam management, CSI and mobility, CSI-IM, which is for L1 intra-frequency and L1 inter-frequency (if supported) 


But there is no consensus on whether CSI-RS can be supported as an additional measurement reference signal for candidate cell in Rel-18 L1/L2 triggered mobility. From the discussion on this issue at the last meeting, we observed that majority companies actually support CSI-RS to be used as additional measurement RS with different views on the type of CSI-RS that need to be supported for Rel-18 L1/L2 triggered mobility. For the type of CSI-RS listed in the conclusion, we understand that at least CSI-RS for beam management and tracking can be considered to be supported to enable more accurate L1 measurement for candidate cell and improve demodulation performance. For CSI-RS for mobility, it can also be considered for Rel-18 L1/L2 triggered mobility since the similar functionality has been supported in the traditional L3 handover, which is beneficial to achieve the commonality design between L1 based handover and L3 based mobility as much as possible. As for CSI-RS for CSI/CSI-IM, they can be further carefully evaluated.
Proposal 1: In addition to SSB, at least CSI-RS for BM/tracking/mobility should be supported for Rel-18 L1/L2 triggered mobility.
2.1.2	Filtering for measurement results
In RAN1#110bis-e meeting, one issue on whether it is necessary to introduce filtering operation for L1 measurement results to mitigate the ping-pong problem for Rel-18 L1/L2 triggered mobility has been discussed but no consensus. Before discussing this issue, we tend to first evaluate and clarify the impact of ping-pong issue on Rel-18 L1/L2 triggered mobility. From our point of view, ping-pong issue does not seem to be a big deal and even its impact on Rel-18 L1/L2 triggered mobility can be negligible since one of design goals of Rel-18 L1/L2 triggered mobility is to minimize latency and fast cell switch. In addition, if ping-pong issue is a real issue that must be solved, it should also be confirmed in RAN2 first and then go back to RAN1 to discuss related enhancements for L1 measurement results. 
Proposal 2: It is recommended that RAN1 send an LS to RAN2 to confirm and clarify the importance of ping-pong issue and impact on Rel-18 L1/L2 triggered mobility.
2.1.3	Measurement configuration
Regarding measurement configuration of candidate cell, it has been discussed in the last RAN1 meeting but there is no consensus on whether the measurement RS for candidate cell should be configured under serving cell or candidate cell. For this issue, our intuitive feeling is configuration related issue should be discussed and determined in RAN2, rather than RAN1. However, in order to avoid waiting time for RAN2 conclusion, we think RAN1 can discuss measurement configuration issue with RAN2 in parallel and send an LS to RAN2 to inform RAN1’s progress.
For Rel-18 L1/L2 triggered mobility, the following three potential ways can be considered to be applied for measurement configuration of candidate cell:
· Option-1: Follow CSI measurement configuration specified in Rel-17 ICBM
In Rel-17 ICBM, UE can be configured to measure SSB resources from non-serving cells using existing CSI measurement framework, where each configured SSB resource provided in the IE CSI-SSB-ResourceSet is associated with a physical cell identity(PCI) in ServingAdditionalPCI index-r17 and IE CSI-SSB-ResourceSet is included under the IE ServingCellConfig, as shown in Figure 1. 


Figure 1. Measurement configuration of Rel-17 inter-cell beam management
In the above Rel-17 ICBM framework, serving DU has to coordinate the measurement configuration of serving cell and non-serving cell and CSI-MeasConfig is generated by serving cell. In Rel-18 L1/L2 triggered mobility, if we would like to reuse such framework of measurement configuration, it is required to introduce an additional signaling between serving DU, CU and candidate DU, that is, serving DU needs to be informed the measurement configuration of candidate cell by CU. Note that whether such functionality can be supported needs to wait for RAN2/3 conclusion.
In addition, if L1 inter-frequency measurement is supported, some enhancements are needed, such as to introduce the frequency, SMTC or measurement gap (MG) with candidate cell in ServingCellConfig. Wherein whether L1 inter-frequency measurement and SMTC and MG is eventually supported needs to wait for RAN4 conclusion.
If the above requirements are supported or resolved by RAN2/3/4, we think that option-1 is a good and reasonable choice for extending Rel-17 ICBM CSI measurement framework to Rel-18 L1/L2 triggered mobility. 
· Option-2: Introduce an independent measurement configuration for all candidate cells, which is decoupled with serving cell configuration.
Different from Option-1, Option-2 tends to configure an independent measurement configuration module for all candidate cells and it is decoupled with measurement configuration of serving cell. Note that such measurement configuration is not configured in the candidate cell configuration. Specifically, L1 measurement resource set can be configured outside ServingCellConfig or CellGroupConfig, but where it is configured depends on final RRC model of candidate cell configurations decided by RAN2. The benefit to do this is to build a lighter and more flexible RRC configuration structure to avoid duplicate configuration of L1 measurement resource for candidate cells in subsequent cell switch scenario.
· Option-3: Measurement configuration for each candidate cell
For Option-3, UE can be configured a measurement configuration for each candidate cell, that is, each candidate cell configuration includes a measurement configuration. UE can perform L1 measurement based on pre-configured candidate cells by RRC and report related measurement results to NW. This approach can avoid to introduce new signaling to let serving DU know the measurement configuration of candidate cell served by candidate DU. 
Based on the above analysis, Option-2 and Option-3 can provide an independent and slim configuration architecture compared to Option-1, but from the respective of the limited TU and Rel-18 L1/L2 triggered mobility is the evolution topic of Rel-17 ICBM, we slightly prefer to follow Rel-17 ICBM measurement framework with some enhancements for designing measurement configuration of Rel-18 L1/L2 triggered mobility.
Proposal 3: Rel-17 ICBM measurement framework can be considered as good starting point for measurement configuration of Rel-18 L1/L2 triggered mobility.
2.2	Measurement reporting
In RAN1#110bis-e meeting, it has agreed that the existing CSI reporting method can be applied for Rel-18 L1/L2 triggered mobility. To be specific, NW can configure a periodic or semi-persistent report transmitted on PUCCH, a semi-persistent or aperiodic report transmitted on PUSCH.
On the maximum number of reported beam(s), Rel-17 ICBM supports up to 4 resource indexes to be reported in a single reporting instance. In Rel-18 L1/L2 triggered mobility, we think that at least same values specified in Rel-17 ICBM can be reused. As for whether it is necessary to extend the maximum number of reported beam(s) in a single reporting instance, we do not see a strong need and additional benefit since the final decision to switch to which candidate cell or stay in current serving cell is determined by base station based on overall network deployment and reporting measurement results, not just reporting measurement results.
Proposal 4: In a single reporting instance, the maximum number of reported beam can be 4 for Rel-18 L1/L2 triggered mobility, which is same with Rel-17 ICBM. 
On the format of beam based measurement reporting, Rel-18 L1/L2 triggered mobility can reuse the same format with Rel-17 ICBM to avoid additional specification impact, i.e., a 7-bit absolute RSRP and 4-bit differential RSRP.
Proposal 5: The format of beam based measurement reporting specified in Rel-17 ICBM can be reused for Rel-18 L1/L2 triggered mobility.
Another issue to be discussed is whether to support event-triggered reporting for L1 measurement results in Rel-18 L1/L2 triggered mobility. Considering huge signaling overhead and UE energy consumption caused by the legacy CSI reporting framework, we think that event-triggered reporting can also be considered as a supplementary method for NW-initiated report method (e.g., CSI reporting), that is, the UE can initiate L1 measurement reporting for a candidate cell by triggering an event without waiting for a triggering command from NW and the UE reports the L1 measurement reporting once the event is met. In order to support this method, triggering event definition, the condition to start/stop the reporting and report container should be discussed. Wherein, on the definition of event, L1-RSRP corresponding to a RS from candidate cell is greater than the L1-RSRP measured from a RS from serving cell with an offset can be considered. On condition to start the reporting, some rules can be considered, e.g., the number of times the event is met, or the number of times the event happens is larger than or equal to a threshold value before Timer expires. On condition to end the reporting, some rules can be considered, e.g., the number of reporting is larger than or equal to a threshold, or, timer expiration to report. On report container, MAC CE can be considered to be used carrying measurement reporting since the event to trigger the reporting is not predictable from gNB side and using periodic resource might cause a waste of resources. Wherein, similar BFR MAC CE can be considered.
Proposal 6: Regarding event-triggered reporting,
· It can be considered as a supplementary method for CSI reporting since it is beneficial to reduce signaling overhead and UE energy consumption and reporting latency.
· MAC CE (e.g., similar BFR MAC CE) can be used carrying measurement report to avoid waste of resources.
2.3	Selection of candidate cells
To reduce UE energy consumption, NW can dynamically select a subset of candidate cells to be measured from the configured candidate cell pool configured by RRC as shown in Figure 2, rather than all configured candidate cells in pool directly to be used for measurement at UE side. Optionally, once one or more candidate cells are selected by L2 signaling, the associated TCI state(s) are determined simultaneously.


Figure 2. Selection of candidate cells and (optional) corresponding TCI state pool associated with selected candidate cell
Proposal 7: From UE energy consumption point of view, support selection of candidate cells from pre-configured candidate cell pool by RRC.
· Optionally, TCI state(s) associated with the selected candidate cell can be determined simultaneously.
2.4	Beam indication
2.4.1	TCI state framework
According to the RAN1#110bis-e meeting discussion, RAN1 suggested that the following three alternatives on TCI state framework can be considered for Rel-18 L1/L2 triggered mobility:
	Agreement
RAN1 to further study if the beam indication of candidate cell(s) L1/L2 mobility should be designed for a specific TCI framework below, and their potential RAN1 spec impact. 
· Option A: Beam indication for Rel-18 L1/L2 mobility is designed based on Rel-17 TCI framework mechanism
· Option B: Beam indication for Rel-18 L1/L2 mobility is designed based on Rel-15 TCI framework mechanism 
· Option C: Beam indication for Rel-18 L1/L2 mobility is designed based on both Rel-15 and Rel-17 TCI framework mechanisms 


In Rel-15 TCI framework, the indicated TCI state is only applied for a specific channel, it means that the TCI state of different channels is determined to use different rules or signaling, which will bring large signaling overhead compare to Rel-17 unified TCI framework.
In Rel-17 ICBM, the unified TCI state framework is introduced and TCI state can be indicated by MAC CE and/or DCI. Further, in order to support inter-cell beam indication, additionalPCIIndex is introduced in TCI state. But it is worth noting that Rel-17 ICBM does not support serving cell switch. This means that the indicated TCI state can only be applied to UE-dedicated PDCCH and associated PDSCH and all PUSCH and PUCCH, not be applied for UE-common PDCCH and associated PDSCH. 
Different from Rel-17 ICBM, Rel-18 L1/L2 triggered mobility not only needs to support serving cell switch but also needs to support inter-cell beam indication. So, in order to complete the design of Rel-18 TCI state framework in the limited time and minimize the impact on the existing spec, we think that it is an efficient and reasonable way to consider Rel-17 unified TCI state framework as a baseline for beam indication of Rel-18 L1/L2 triggered mobility.
However, for method of combination Rel-15 and Rel-17 TCI framework mechanisms, although it can accelerate market application, it is at the cost of introducing additional complexity. If such approach must be introduced, it is necessary to further analyze and evaluate the applicable usage case.
Proposal 8: Support reusing Rel-17 unified TCI framework as a baseline for designing beam indication of Rel-18 L1/L2 triggered mobility. 
Besides, according to the conclusion of RAN2#119bis-e meeting [3], RAN2 has assumed that whether existing unified TCI framework will be used as a baseline for beam indication of Rel-18 L1/L2 triggered mobility should be decided by RAN1. So, we propose that Rel-18 TCI framework should be discussed and decided in this meeting to avoid affecting overall progress and design of Rel-18 L1/L2 triggered mobility.
	· RAN2 assumes that whether to use the unified TCI framework as the baseline for beam indication for L1L2 mobility is up to RAN1 (RAN2 observes that L1/L2 mobility need to support inter-freq cases). 


2.4.2	Timing of TCI indication
In RAN1#110bis-e meeting, the following agreement on timing of beam indication has been reached:
	Agreement
· 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
· Interested companies are encouraged to further study the validity of the scenarios and the potential spec impact.


For convention handover scenario, UE is indicated or updated a beam to receive or transmit DL or UL data from target cell after UE switches to target cell, which will cause interruption latency to be extent. In order to alleviate this issue, Rel-18 L1/L2 triggered mobility allows beam indication or update related operations to be early performed before cell switch command, corresponding to Scenario 1, but it is at the expense of signaling overhead.  
However, from the respective of signaling overhead, scenario 2 may be a good choice since beam indication of target cell can be transmitted with cell switch command together. Optionally, if the UE can identify which candidate cell the indicated TCI state belongs to, the signaling to indicate TCI state can be equivalent to the cell switch command. Wherein, some methods to distinguish Rel-17 beam indication and Rel-18 beam indication need to be considered.
For scenario 3, it can be applied for the case that beam for target cell needs to be updated or more refined beam is required for target cell or the previous indicated beam cannot be applied.
Based on the analysis above, we think that different methods have different applicable usage case and they are not mutually exclusive. But from interruption latency and signaling overhead point of view, we prefer to support Scenario 2, that is, beam indication together with cell switch command. 
Proposal 9: From interruption latency and signaling overhead point of view, Scenario 2 that beam indication together with cell switch command should be supported.
2.5	Dynamic cell switch mechanism
According to the following working assumption from RAN2 #119-e meeting [4], it was agreed that L1/L2 mobility is triggered based on L1 measurement. That is, after receiving the L1 measurement report of candidate cells, NW can decide when to trigger cell switch and which candidate cell is target cell to switch.
	· [bookmark: OLE_LINK84][bookmark: OLE_LINK113]Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)


In RAN2#119bis-e meeting, the following working assumption on which container to be used to trigger cell switch was made but eventually DCI or MAC CE used to trigger cell switch is still FFS.
	· RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering.


The same issue was also discussed in parallel in RAN1#110bis-e meeting and achieved the following agreement:
	Agreement
· Interested companies are encouraged to perform technical analysis of the cell switch command from a RAN1 point of view, e.g.
-       Necessary information included in the command, which is relevant for RAN1 discussion
-       Necessary number of bits for the information
-       L1 impact or concern to use DCI or MAC CE for L1/L2 cell switch command


On container to be used for cell switch command, which container, MAC CE or DCI shall be determined at least from reliability and latency and spec impact and format point of view. On the reliability front, these two alternatives are actually comparable since both are introduced acknowledgement mechanism. In term of latency, DCI has lower delay than MAC CE. In spec impact, it is up to the information eventually included in the cell switch command. If beam indication can be used as cell switch command, the current DCI format 1_1 or 1_2 can achieve such functionality. If beam indication and cell identification are included in cell switch command, MAC CE and DCI need to further be enhanced to carry candidate cell identification or new MAC CE or DCI is introduced to trigger cell switch command. In short, from the perspective of standardization impact, we do not see the significant difference between MAC CE and DCI. From the format, it is intuitively felt that DCI can only carry a limited number of bits, which is not necessarily suitable as triggering command to cell switch, but this is not the case. We believe that whether DCI signaling can be used depends on the maximum necessary information carried in the cell switch command. The above analysis can be summarized in Table 1 below:
Table 1. MAC CE vs. DCI to be used for Rel-18 L1/L2 triggered mobility
	Metric
	MAC CE
	DCI

	Reliability
	comparable
	comparable

	latency
	high
	low

	Spec impact
	Depends on information carried in cell switch command
	Depends on information carried in cell switch command

	format
	More flexible
	Compact format but no big deal since it depends on information carried in cell switch command


On the information included in cell switch command and corresponding to the number of bits can be summarized in Table 2 below:
Table 2. Potential information and the number of bits in cell switch command
	Information
	The number of bits
	Mandatory/optional
	Note

	Cell identification
	1~3 or [X]
 
	M
	Note: the value of X depends on whether the maximum number of candidate cell is increased.

	Beam indication
	1
	O
	/

	RACH-less Flag
	1
	O
	Note: this field is set as 1 represents that TA remains unchanged before and after cell switch. Otherwise, it indicates that PRACH needs to be performed after cell switch command

	DL sync flag
	1
	O
	/


Based on above analysis, DCI is preferred to be used for triggering cell switch for Rel-18 L1/L2 triggered mobility. But eventually which container to be used for triggering cell switch can be decided by RAN1 and RAN2 together.
Proposal 10: DCI is preferred to be used for triggering cell switch for Rel-18 L1/L2 triggered mobility. But eventually which container to be used for triggering cell switch can be decided by RAN1 and RAN2 together.
Consideration on interruption latency
After RAN2 #119-e meeting, email discussion on timing chart for L1/L2 based inter-cell mobility was initiated and it was approved that the following model of interpreting legacy mobility latency is regarded as a starting point for studying latency reduction, as shown in Figure 3.
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Figure 3. A model of mobility latency before Rel-18 mobility enhancement
We can observe from the above timing chart that current mobility procedure before Rel-18 enhancement can be divided into four phases: (1) UE reconfiguration; (2) DL synchronization; (3) UL synchronization; (4) Tfirst-data. Herein, interruption latency is the time from receiving the cell switch command to performing the first DL/UL reception/transmission on the indicated beam of the target cell, which mainly includes three components: DL synchronization, UL synchronization and Tfirst-data.
Each component of mobility latency is described as shown in Table 3 below:
Table 3 Components of Mobility Latency
	Phase
	Component
	Meaning
	Value

	UE reconfiguration
	TRRC
	Processing time for RRCReconfiguration carrying candidate configurations
	Up to [10] ms

	
	Tprocessing,1 /
Tprocessing,2
	Time for UE processing, before and after cell switch command, respectively. This may include L2/3 reconfiguration, RF retuning, baseband retuning, security update if needed, etc.
	Up to [20] ms for same FR
Up to [40] ms for different FR

	
	Tmeas
	Measurement delay (from target appears to cell switch command)
	-

	
	Tcmd
	Time for processing L1/L2-command (HARQ and parsing)
	Up to [5] ms

	DL sync
	Tsearch
	Time required to search the target cell
	0ms (if cell is known)
Up to [60] ms (if cell is unknown)

	
	TΔ
	Time for fine tracking and acquiring full timing information
	SMTC periodicity (typ. [20] ms)

	
	Tmargin
	Time for SSB or CSI-RS post-processing
	Up to [2] ms

	UL sync
	TIU
	interruption uncertainty in acquiring the first available PRACH occasion in the new cell
	Typ. [15] ms

	
	TRAR
	Time for RAR delay
	Typ. [4] ms

	Tfirst-data
	Tfirst-data
	Time for UE performs the first DL/UL reception/ transmission on the indicated beam of the target cell, after RAR
	-


To reduce interruption latency, we will in turn analyze each component that contributes to interruption latency in the following subsections.
3.1	DL synchronization
In legacy mobility model as shown in Figure 3, after receiving cell switch command, UE is required to perform DL synchronization operation that includes measuring the downlink signal of target cell to acquire time and frequency synchronization with a target cell and detecting the physical layer Cell ID of the target cell.
In order to reduce latency of DL synchronization, the following two possible methods can be considered:
· Method-1: DL synchronization is done before cell switch command;
· Method-2: DL synchronization is done after cell switch command;
For method-1, considering that L1 based measurement is performed before cell switch command and it can be used to achieve the function of acquiring accurate timing information, so we think that DL synchronization can be covered in measurement latency (Tmeas) Phase before cell switch command.
For method-1 and method-2, some enhancements can be considered for DL synchronization. In such case, the main latency caused by DL synchronization consists of two components: Tsearch and TΔ.
· For Tsearch, if target cell is known, then Tsearch can be assumed to 0 ms. However, if candidate target cell is unknown, UE needs to spend time to search the target cell and the maximum time to be needed is about [60] ms and specific value will be decided by RAN4. Considering the target cell is determined based on L1 based measurement and reporting, thus we can assume the target cell is a known cell, i.e., Tsearch=0. 
· For TΔ, in order to acquire fine tracking and full timing information, the UE needs to wait for the first available SSB, which may cause large latency since it is related to the SMTC periodicity of the target cell. In order to reduce this latency, we think that similar design as specified in fast SCell activation can be reused, e.g., SSB can be replaced with AP-TRS for time and frequency tracking.
Proposal 11: On Rel-18 L1/L2 triggered mobility, in order to reduce interruption latency, DL synchronization can be done before cell switch command.
· Through pre-searching target cell, the target cell is a known cell, e.g., Tsearch = 0;
· Through reusing procedure specified in fast SCell activation (e.g., SSB can be replaced with AP-TRS for time and frequency tracking), time for fine tracking and acquiring full timing information can be saved, e.g., TΔ =0.
3.2	UL synchronization
UL synchronization is a procedure in which UE is required to perform random access procedure to acquire TA to achieve the purpose of adjusting the uplink timing. However, random access procedure may cause an uncertain latency since UE needs to acquire the first available PRACH occasion of target cell and receive RAR. In order to reduce latency of UL synchronization part, there may be two potential approaches to be considered: a) UL synchronization (e.g., PDCCH-order based PRACH) is performed before cell switch command, b) RACH-less method, e.g., in LTE, TA is 0 if target cell is small cell, or the target cell belong to the same TAG of serving cell. For the latter, only if the above condition is met, RACH-less method can be used to avoid RA latency. Considering that different methods to reduce latency are applicable to different scenarios, we propose that network can control whether to execute PDCCH-order based PRACH or RACH-less method. If PDCCH-order based PRACH to obtain TA is done before cell switching, some design principle and possible enhancements can be considered as clarified in our companion contribution [5].
Proposal 12: On Rel-18 L1/L2 triggered mobility, in order to reduce interruption latency, the following method can be considered:
· Method-1: UL synchronization (e.g., PDCCH-order based PRACH) can be done before cell switch command;
· Method-2: RACH-less, e.g, TA is 0 if target cell is small cell, or the target cell belongs to the same TAG of serving cell
Note that the usage of the above two methods depends on gNB configuration.
3.3	Tfirst-data
Tfirst-data is a time duration from RAR to first data transmission using the indicated beam. The motivation for Tfirst-data to be considered in the interruption latency is to consider an FFS listed in the following assumption agreed in RAN2 #119-e meeting, that is, if TRS tracking after HO and CSI-RS measurement should be included in handover interruption latency. In such case, TRS is used for fine time tracking, and CSI-RS measurement is considered for beam refinement. 
	· Assumption: HO interruption time for L1/L2-based inter-cell mobility is 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. FFS if TRS tracking after HO and CSI RS measurement should also be included, i.e. the time to use a high-performance beam (can be clarified further).


In our views, it is beneficial to introduce TRS for fine time tracking to improve demodulation performance compared with SSB. Further, considering interruption latency, we think that TRS can be done before cell switch command and this functionality can be achieved in measurement latency (Tmeas) phase. However, from overall mobility latency point of view, we propose that AP-TRS can be considered to further reduce latency. If TRS is required to be performed after cell switch command, then same method such as AP-TRS can be considered to reduce interruption latency.
For CSI-RS measurement for beam refinement, we understand that we should first analyze and discuss the necessity and urgency of introducing CSI-RS for beam refinement. Furthermore, even if CSI-RS needs to be supported, we believe that it can be covered in measurement latency (Tmeas) phase before cell switch command. Further, if the time when CSI-RS based beam indicated for target cell can be applied is during interruption latency, application time for CSI-RS based beam should be considered as a part of interruption latency.
Proposal 13: TRS for fine time and frequency tracking can be covered in measurement latency (Tmeas) before cell switching.
Proposal 14: CSI-RS for beam refinement can be considered before cell switching.
· If the time when CSI-RS based beam indicated for target cell can be applied is during interruption latency, application time for CSI-RS based beam should be considered as a part of interruption latency.
Conclusion
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]In this contribution, we will share our views on Rel-18 L1/L2 triggered mobility. The proposals are provided as follows:
Proposal 1: In addition to SSB, at least CSI-RS for BM/tracking/mobility should be supported for Rel-18 L1/L2 triggered mobility.
Proposal 2: It is recommended that RAN1 send an LS to RAN2 to confirm and clarify the importance of ping-pong issue and impact on Rel-18 L1/L2 triggered mobility.
Proposal 3: Rel-17 ICBM measurement framework can be considered as good starting point for measurement configuration of Rel-18 L1/L2 triggered mobility.
Proposal 4: In a single reporting instance, the maximum number of reported beam can be 4 for Rel-18 L1/L2 triggered mobility, which is same with Rel-17 ICBM. 
Proposal 5: The format of beam based measurement reporting specified in Rel-17 ICBM can be reused for Rel-18 L1/L2 triggered mobility.
Proposal 6: Regarding event-triggered reporting,
· It can be considered as a supplementary method for CSI reporting since it is beneficial to reduce signaling overhead and UE energy consumption and reporting latency.
· MAC CE (e.g., similar BFR MAC CE) can be used carrying measurement report to avoid waste of resources.
Proposal 7: From UE energy consumption point of view, support selection of candidate cells from pre-configured candidate cell pool by RRC.
· TCI state(s) associated with the selected candidate cell can be determined simultaneously.
Proposal 8: Support reusing Rel-17 unified TCI framework as a baseline for designing beam indication of Rel-18 L1/L2 triggered mobility.  
Proposal 9: From interruption latency and signaling overhead point of view, Scenario 2 that beam indication together with cell switch command should be supported.
Proposal 10: DCI is preferred to be used for triggering cell switch for Rel-18 L1/L2 triggered mobility. But eventually which container to be used for triggering cell switch can be decided by RAN1 and RAN2 together.
Proposal 11: On Rel-18 L1/L2 triggered mobility, in order to reduce interruption latency, DL synchronization can be done before cell switch command.
· Through pre-searching target cell, the target cell is a known cell, e.g., Tsearch = 0;
· Through reusing procedure specified in fast SCell activation (e.g., SSB can be replaced with AP-TRS for time and frequency tracking), time for fine tracking and acquiring full timing information can be saved, e.g., TΔ =0.
Proposal 12: On Rel-18 L1/L2 triggered mobility, in order to reduce interruption latency, the following method can be considered:
· Method-1: UL synchronization (e.g., PDCCH-order based PRACH) can be done before cell switch command;
· Method-2: RACH-less, e.g, TA is 0 if target cell is small cell, or the target cell belongs to the same TAG of serving cell
Note that the usage of the above two methods depends on gNB configuration.
Proposal 13: TRS for fine time and frequency tracking can be covered in measurement latency (Tmeas) before cell switching.
Proposal 14: CSI-RS for beam refinement can be considered before cell switching.
· If the time when CSI-RS based beam indicated for target cell can be applied is during interruption latency, application time for CSI-RS based beam should be considered as a part of interruption latency.
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