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[bookmark: _Ref165266342]Introduction
According to the previous RAN2 discussion [1][2][3] on the LTM, RAN2 discussed the general LTM procedures. In this contribution, we focus on the following discussion points:
· The interaction required between RAN2 and RAN3 
· Scenarios for LTM
· ASN.1 decoding and compliance checking for candidate configuration.
Discussion
1.1 RAN2-RAN3 interaction


Figure 1: Example of LTM procedure
As the LTM procedure illustrated in Figure 1, the LTM procedure would need the RAN3 works on the F1AP interface for the CU-DU coordination and the inter-DU coordination for the following procedures (i.e. step 1/4/8/11):
· Step 1: In order to provide the L1/L3 measurement configuration to the UE, the CU would need to coordination with each DU since the measurement reference signalling is expected to be allocated by the DU, but the measurement configuration is to be provided by the CU via the RRC message. 
· Step 4: In order to provide the candidate CG configuration to the UE, the DU is expected to select candidate cells and allocate the physical resources (e.g. UE-specific PHY channels). The candidate CG configuration is to be provided by the CU via the RRC message.
· Step 8: In order to provide the cell switch MAC CE to the UE, the DU needs to have the measurement results provided by the UE. From our understanding, both L2 measurement results and L3 measurement results could be used to determine the cell switch. As the L3 measurement results are transmitted to the CU via the MeasurementReport RRC message, the coordination between CU and DU is required so that the DU can get the L3 measurement result for the determination of the transmission of the cell switch MAC CE.
· Step 11: After the UE switches to the target cell, the CU needs to switch the data transmission from the source DU to the target DU. Then the DU needs to coordinate with the CU so that the CU can switch the data transmission/reception after cell switch.

According to the RAN3 agreements (which would require some RAN2 progress) as quoted below, 
	RAN3#117-e meeting agreements
· Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
· The gNB-CU initiates the L1/L2 mobility configuration procedure. FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.
· WA: RAN3 assumes that the UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell. All details are up to RAN1 and RAN2 discussion.
· The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
· FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact.
· For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.

	RAN3#117bis-e meeting agreements:
· During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure, FFS in one message or multiple messages. 
· gNB-DU initiated L1/L2 handover configuration is not allowed.
· The UE sends the lower-layer measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell.
· WA: The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.

	RAN3#118 meeting agreements:
· For intra-DU case, the gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
· For inter-DU case, The target gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
· RAN3 works on the same signaling procedure for both initial cell switch and subsequent cell switch for intra-DU L1/L2 handover.



By comparing the RAN3 discussion with the expected RAN3 impacts from the RAN2 perspective, we consider that the following issues need to be discussed in RAN2 first and to inform RAN3 of the RAN2 progress.
Regarding the measurement results used for determine the cell switch, we consider that the L3 measurement report is the legacy measurement procedure, which should also be considered for the cell switching in addition to the L1 measurement results, so that the DU can have more information to determine a proper target configuration.
Observation 1: RAN3 needs to know whether L3 measurement result is used for LTM.
Proposal 1: L3 measurement result can be used by the source-DU for cell switching.
Regarding the cell switch MAC CE, since the MAC CE will be used also for the inter-DU cell switch, the DU needs to know the cell switch information for the target DU. According to the latest RAN2 agreements as quoted blew:
	· RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index.
· 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 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this.
· RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS).
· R2 assumes that at L1L2 cell switch: Whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, perform data recovery with PDCP is explicitly controlled by the network. R2 assumes that this can be configured by RRC. FFS if MAC CE indication(s) is/are needed.


[bookmark: OLE_LINK1]According to the RAN3 LS “Reply LS on L1 intra- and inter- frequency measurement and configurations for L1/L2-based inter-cell mobility” in [4], RAN3 indicates that RAN1/RAN2 needs to inform them of “the coordination over F1 among serving DU, target DU, and CU”.
	RAN3 LS in R3-226829:
Regarding Q3 about L1 measurement and TCI state configurations in the LS, RAN3 agreed that based on the current specification, the serving DU cannot know the measurement RS configuration and TCI state configuration of cells served by another DU.
Any possible consideration for Rel-18 on the coordination over F1 among serving DU, target DU, and CU would need clearly identified requirements from other groups.


Firstly, we think that RAN2 needs to inform RAN3 on what information element needs to be included in the cell swich MAC CE. Then RAN3 can start their discussion how/where to obtain the required information for the cell switch MAC CE. For example, to support the candidate configuration ID indicated in MAC CE, the CU needs to inform the source-DU of the candidate configuration ID. To support the beam ID indicated in MAC CE/RRC configuration, the CU needs to indicate the source-DU of the L1 measurement configuration and the beam configuration for the candidate cells.
Observation 2: RAN3 needs to know what information element needs to be included in the cell swich MAC CE.
According to LS sent from RAN2 to RAN3 as quoted below, RAN2 already mentioned some required cooperation, including L1 measurements, pre-synchronization, TA handling and target beam management.
	LS from RAN2 to RAN3 in R2-2212988:
RAN2 assumes that LTM (intra DU and inter DU) is network-controlled mobility where the control is from the source, i.e. measurements (L1 measurements) are configured in the UE from the source Cell, and the decision to switch cell is by the source cell, and enhancements considered for LTM before cell switch, e.g. pre-synchronization, TA handling, target beam mgmt (to the extent it is supported) may be by the source cell. RAN2 understands that this may require cooperation source DU CU target DU and/or OAM coord. RAN2 don’t see any blocking issue to share information between DUs but the support of this is in RAN3 domain. RAN2 see no necessity for a direct inter-DU-interface to support this.



Regarding the access to the target cell, RAN3 already agreed that “the gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message”. However, it is also possible that the UE could provide some feedback information to the source DU or to the CU. With such feedback, the CU can start the early data forwarding to the target DU, so that the data transmission interruption time can reduced during the cell switch. Then RAN2 should discuss whether the UE needs to provide feedback information (e.g. cell switch feedback MAC CE or RRC feedback message) for the cell switch MAC CE, and whether the feedback information is provided to the source DU, or to the CU, or to the target DU. RAN3 also needs to know the signal format of the feedback, since MAC CE is in DU and RRC message is in CU.
Observation 3: RAN3 needs to know whether the UE can provide feedback information to the source DU, or the target DU, or both, and needs to know the signalling format (e.g. UCI or MAC CE or RRC message) of the feedback.
Proposal 2: RAN2 is kindly requested to discuss whether the UE needs to provide feedback information for the cell switch MAC CE, and whether the feedback information is provided to the source cell, or the target cell, or both, and the signalling format of the feedback information (e.g. cell switch feedback MAC CE or RRC feedback message or legacy HARQ feedback).
According to the discussion above, we think that RAN2 can sent an LS to inform RAN3 on the following aspects:
· Whether L3 measurement result is used for LTM
· Whether the feedback for the cell switch MAC CE is indicated to the source cell or the target cell or both.
· The signalling format for the cell switch MAC CE 
· The content (e.g. target candidate configuration index) of the cell switch MAC CE
Proposal 3: RAN2 is kindly requested to inform RAN3 on the following aspects:
· Whether L3 measurement result is used for LTM
· Whether the feedback for the cell switch MAC CE is indicated to the source cell or the target cell or both.
· The signalling format (i.e. UCI or MAC CE or RRC message) of the feedback for the cell switch MAC CE 
· The content (e.g. target candidate configuration index) of the cell switch MAC CE

1.2 Scenarios for LTM
According to the previous RAN2 discussion [1][2][3], RAN2 made the following agreements on the scenarios supported for LTM:
	RAN2#119-e meeting agreements:
· Confirm to Support L1/L2-based inter-cell mobility for inter-DU scenario (as well as intra-DU scenarios).
· The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.
· R2 will initially focus on PCell mobility.
· R2 assumption: Rel-18 L1/L2 mobility includes both non-CA (PCell only) and CA scenarios (PCell and SCell). This includes the following cases
       - a) the target PCell/target SCell(s) is not a current serving cell (CA à CA scenario with PCell change)
       - b) FFS the target PCell is a current SCell
       - c) FFS the target SCell is the current PCell.
· DC scenarios are FFS (e.g. PSCell mobility may be a low hanging fruit FFS). 

	RAN2#119bis-e meeting agreements:
· 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.
· For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.
· FFS how the UE determine the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility


When the gNB provides the candidate (CG, Cell Group) configuration to the UE, the candidate configuration can be either MCG or SCG. Then we could have the following options for the CG type applicable for each candidate configuration
· Option 1: MCG-only or SCG-only
· Option 2: both MCG and SCG (when the MN and the SN is the same node.)
From our understanding, Option 2 is only applicable for the case when the MN and the SN is the same node. When the MN and the SN are different nodes, if a candidate configuration can be activated as either MCG or SCG, this means that the Node providing the candidate configuration can become MN or SN at the transmission of the cell switch MAC CE. Then we need to support inter-CU cell switching, which is not included in the scope of the work item. To simplify the standard work in Rel-18, we consider that Option 1 should be supported, and Option 2 can be considered in the later release when inter-CU is supported.
Proposal 4: One candidate configuration can be MCG-only or SCG-only, not both.

1.3 ASN.1 decoding and compliance check
If a UE performs ASN.1 decoding for the candidate cell configuration upon the reception of the cell switch MAC CE, it will result in extra interruption for cell switch. Hence, we think that the UE should perform ASN.1 decoding of candidate cell configuration upon reception of the candidate cell configuration, and no specification change is need for ASN.1 decoding since decoding the RRC configuration upon the reception of a RRC message is the legacy behavior.
Proposal 5: The UE performs the ASN.1 decoding upon the reception of the candidate cell configuration. No specification change is needed.
For CHO and CPAC, it is up to UE implementation whether the compliance check for an RRCReconfiguration received as part of ConditionalReconfiguration is performed upon the reception of the message or upon CHO, CPA and CPC execution [5]. Because the UE can perform compliance check and apply the candidate cell configuration simultaneously, there is no extra interruption in the processing when the UE start “CHO, CPA and CPC”. On the other hand, if a candidate configuration provided by RRC is not indicated by the cell switch MAC CE, the compliance checking of the unused configuration could fail and cause extra interruption for the UE. Therefore, we think that the same principle for conditional reconfiguration can be reused for LTM. It is up to UE implementation whether to perform compliance check of candidate cell configuration upon the reception of the candidate cells configuration or upon cell switch.
Proposal 6: It is up to UE implementation whether the compliance check for candidate cell configuration is performed upon the reception of the candidate cell configuration or upon cell switch.


Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: RAN3 needs to know whether L3 measurement result is used for LTM.
Observation 2: RAN3 needs to know what information element needs to be included in the cell swich MAC CE.
Observation 3: RAN3 needs to know whether the UE can provide feedback information to the source DU, or the target DU, or both, and needs to know the signalling format (e.g. UCI or MAC CE or RRC message) of the feedback.

Proposal 1: L3 measurement result can be used by the source-DU for cell switching.
Proposal 2: RAN2 is kindly requested to discuss whether the UE needs to provide feedback information for the cell switch MAC CE, and whether the feedback information is provided to the source cell, or the target cell, or both, and the signalling format of the feedback information (e.g. cell switch feedback MAC CE or RRC feedback message or legacy HARQ feedback).
Proposal 3: RAN2 is kindly requested to inform RAN3 on the following aspects:
· Whether L3 measurement result is used for LTM
· Whether the feedback for the cell switch MAC CE is indicated to the source cell or the target cell or both.
· The signalling format (i.e. UCI or MAC CE or RRC message) of the feedback for the cell switch MAC CE.
· The content (e.g. target candidate configuration index) of the cell switch MAC CE
Proposal 4: One candidate configuration can be MCG-only or SCG-only, not both.
Proposal 5: The UE performs the ASN.1 decoding upon the reception of the candidate cell configuration. No specification change is needed.
Proposal 6: It is up to UE implementation whether the compliance check for candidate cell configuration is performed upon the reception of the candidate cell configuration or upon cell switch.
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