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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
In previous RAN2 meetings, we discussed cell switch in L1/L2-triggered mobility (LTM), and made the following agreements:
	RAN2#119bis:
Triggering cell switch
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. 
[bookmark: _Hlk126309852]RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 
FFS if the MAC CE can indicate TCI state(s) (or other beam info) to activate for the target Cell(s), dep on RAN1 progress.
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).
RAN2#120:
Trigger and execution of LTM
The MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch.
LTM cell switch is supervised by a timer
UE arrival in the target cell needs to be indicated (somehow)
MAC Reset
RAN2 to have the mindset to have a common design for partial MAC reset for different cell change cases in intra-DU scenario (as far as reasonable)
The summary in [R2-2213336] could be considered as the starting point for partial reset in intra-DU.
Security
[bookmark: _Hlk126329448]Permanent Identities such as PCI will not be used in L1 L2 signalling, instead L1 L2 signalling will use temporary identities configured by RRC.


Moreover, RAN1 also made some progress on beam indication for LTM:
	RAN1#111:
· The beam indication of candidate cell(s) for Rel-18 LTM should be designed based on the following:
· Beam indication for Rel-18 LTM is designed based on Rel-17 unified TCI framework, if both serving cell and candidate cell support Rel-17 unified TCI framework 
· FFS: whether/how to design mechanism for Beam indication for Rel-18 LTM when at least one from serving cell and candidate cell supports only Rel-15 TCI framework.
· Note: How and whether to indicate the new serving cell(s) and timing for beam indication are separately discussed 
· For beam indication timing for Rel-18 LTM, 
· Support Scenario 2: Beam indication together with cell switch command, 
· For Rel-17 unified TCI framework, 
· Beam indication indicates TCI state for each target serving cell
· FFS: Scenario 1: Beam indication before cell switch command
· FFS: Scenario 3: Beam indication after cell switch command
· FFS: Activation of TCI state(s) of target serving and/or candidate cell(s). 


In this contribution, we discuss about more details of cell switch in LTM. Here we focus on the LTM triggering command. Other procedural issues are discussed in our accompanying contributions [1][2].
Discussion
Fields in LTM execution command
RAN2 has agreed that LTM execution is triggered by a MAC CE, which also conveys LTM information. Based on RAN2 and RAN1 progress in previous meetings, we now list the fields needed in this MAC CE.
Candidate configuration identity
For security reason, instead of permanent identities such as target cell PCI, RAN2 agreed that temporary identity configured by RRC is provided in the LTM command. The temporary identity resembles the condReconfig-Id in conditional handover, and points to a structure of (pre-)configurations. There should be a field for such candidate configuration identity. The field length depends on the maximum number of candidate configurations (e.g., 3 bits if up to 8 candidates can be configured).
Serving cell index
LTM supports CA scenarios, and RAN1 agreed that beam indication indicates TCI state for each target serving cell. Therefore, there should be a field indicating serving cell ID for which the MAC CE applies. We can assume 5 bits for this field. Note that not all target cells need to be included explicitly in the LTM command; we can configure simultaneous TCI update lists, and the indicated TCI state applies to all serving cells in the same list.
Target beam (TCI state) indication
Following RAN1 progress, we consider unified TCI framework at this moment for LTM, i.e., we assume both serving cell and candidate cell support Rel-17 unified TCI framework. The target beam (TCI state) may be indicated by a joint TCI state ID or a pair of DL and UL TCI states. Thus, in addition to TCI state IDs, we need a flag indicating if the target beam is indicated by one ID (joint) or two IDs (DL and UL) and a flag indicating whether each TCI state ID is for joint/downlink or uplink TCI state (like the ‘Pi’ field and ‘D/U’ field, respectively, in Unified TCI States Activation/Deactivation MAC CE). We may assume the TCI state ID length in Rel-17 unified TCI framework (7 bits for joint/DL and 6 bits for UL) and adjust the ID length if RAN1/2 finds that more TCI state IDs are needed (e.g., for TCI states from multiple candidate cells).
In some cases, these fields are not needed, e.g., when there is only one TCI codepoint in the candidate configuration. Thus, we can consider these field as optional.
MAC (partial) reset
Unlike RRC-based handover, where MAC is always reset, partial MAC reset [2] is introduced for LTM, to allow some procedures to be continued after cell switch for intra-DU LTM and thus reduce interruption. Although the details of MAC partial reset are still under discussion, there should be a flag telling UE whether it should perform a full or partial MAC reset upon LTM cell switch. Notice that the feasibility of MAC partial reset depends on whether the source and target cells belong to the same DU, and this cannot be determined when configuring the candidates, since subsequent LTM is supported. The flag takes 1 bit.
CFRA resources availability
RAN2 agreed that the RACH resource for CFRA for LTM could be provided in RRC configuration. The CFRA resources in candidate configuration may not be available upon LTM execution. In this case, UE should fallback to CBRA, unless TA of target cell is available (via e.g., pre-synchronization). Although we do not see the need to include CFRA resource configuration in the LTM command MAC CE, there should be a flag to indicate whether the (pre-)configured is available upon. The availability flag takes 1 bit. 
Proposal 1:	The MAC CE triggering LTM should include at least the following fields:
· Candidate configuration identity
· Serving cell index
· (Optional) Target TCI state ID(s), DL vs. UL flag, and flag for joint vs. separate TCI states
· MAC (partial) reset indication
· CFRA resource availability indication
Based on Proposal 1, an example of LTM triggering MAC CE format is shown in Annex. The MAC CE will be modified according to the conclusion on open issues in next section.
Open issues
There are some fields requiring further discussion. Here is a list of open issues and some reasons why there should or should not be corresponding fields in the LTM command MAC CE.
[bookmark: _Hlk126594176]SCell activation/deactivation
Since LTM supports CA, the candidate configurations may include SCell(s). Activating SCell(s) using LTM command MAC CE allows UE to access larger bandwidth immediately after cell switch. However, LTM is based on L1 measurements, but network may rely on L3 measurements for SCell activation/deactivation decision. Also, existing SCell activation/deactivation MAC CE may be concatenated with LTM cell switch command to achieve similar effect.
DL/UL BWP ID
UE should know the BWP to be used in target cell. This can be configured by RRC in the candidate configuration. An alternative is to include BWP ID in LTM command MAC CE allows more flexibility for network resource allocation. However, this may also lead additional inter-DU interactions for inter-DU LTM. Notice that the need of this field also depends on whether the TCI states are configured inside the BWP configuration.
TCI state activation
In addition to the target TCI state, network may want to add more TCI states (codepoints) into the active TCI state list upon LTM cell switch. We may wait for further RAN1 progress on TCI state activation for non-serving cells.
RLC re-establishment and PDCP recovery
For inter-DU LTM, UE may need to perform RLC re-establishment and even PDCP recovery. Like MAC (partial) reset, the need of such L2/3 reset depends on whether the source and target cells belong to the same DU, and the answer may not be determined upon candidate configuration, since subsequent LTM is supported. The indications can be confirmed after RAN2 agrees on more details about inter-DU operation for LTM.
Proposal 2:	RAN2 to decide the following fields in the LTM-triggering MAC CE, after agreements on related issues:
· SCell activation/deactivation
· DL/UL BWP ID
· TCI state activation
· RLC reestablishment indication
· PDCP recovery indication
Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	The MAC CE triggering LTM should include at least the following fields:
· Candidate configuration identity
· Serving cell index
· (Optional) Target TCI state ID(s), DL vs. UL flag, and flag for joint vs. separate TCI states
· MAC (partial) reset indication
· CFRA resource availability indication
Proposal 2:	RAN2 to decide the following fields in the LTM-triggering MAC CE, after agreements on related issues:
· SCell activation/deactivation
· DL/UL BWP ID
· TCI state activation
· RLC reestablishment indication
· PDCP recovery indication
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Annex: LTM triggering MAC CE
[bookmark: _Toc124525574]6.1.3.x	LTM triggering MAC CE
The LTM triggering MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
-	Config ID: This field indicates the identity of the selected LTM condidate configuration. The length of the field is 3 bits.
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits. If the indicated Serving Cell is configured as part of a simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4 as specified in TS 38.331 [5], this MAC CE applies to all theServing Cells in the set simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4, respectively;
-    MR: This field indicates the type of MAC reset UE should perform upon LTM cell switch. If MR field is set to 1, UE should perform (full) MAC reset (as specified in clause 5.12). If MR field is set to 0, UE should perform partial MAC reset (as specified in clause 5.x);
-    CFRA: This field indicates whether the UE should perform . If CFRA field is set to 1, UE can perform RACH using the CFRA resource in candidate configuration. If CFRA field is set to 0, the CFRA resource in candidate is not available for UE;
-	P: This field indicates whether the target TCI codepoint has multiple TCI states or single TCI state. If P field is set to 1, it indicates that the target TCI codepoint includes the DL TCI state and the UL TCI state. If P field is set to 0, it indicates that the target TCI codepoint includes only the DL/joint TCI state or the UL TCI state;
-	D/U: This field indicate whether the TCI state ID in the same octet is for joint/downlink or uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink. If this field is set to 0, the TCI state ID in the same octet is for uplink;
-	TCI state ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5]. If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId as specified in TS 38.331 [5] is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remainder 6 bits indicate the UL-TCIState-Id as specified in TS 38.331 [5];
-	R: Reserved bit, set to 0.


Figure 6.1.3.x-1: LTM triggering MAC CE
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