[bookmark: OLE_LINK137][bookmark: OLE_LINK138]3GPP TSG-RAN WG2 Meeting #120		R2-2211197
Toulouse, France, November 14-18, 2022	

Agenda Item:	8.4.2.3
Source: 	MediaTek Inc.
Title:  	Cell Switch in L1/L2-triggered Mobility

Document for:	Discussion and decision
[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
In last RAN2 meeting, we discussed cell switch in L1/L2-triggered mobility (LTM), and made the following agreements and assumptions:
	Terminology
RAN2 to use “LTM” as term for the L1/L2-triggered mobility. 
Use the term “cell switch” for the procedure of triggering change of cells via the LTM feature
Use the term “Subsequent” LTM for the case when cell switch between L1/L2 mobility candidates is done without RRC reconfiguration in between.
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. 
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).
RACH upon cell switch
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). 
L2/3 reset
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. 



In this contribution we discuss about cell switch in LTM, focusing on FFS issues left from last meeting. 
Discussion
Triggering of cell switch
1.1.1 The command
MAC CE or DCI?
The conclusion from last meeting was that RAN2 assumes that L1/L2 mobility trigger information is conveyed in a MAC CE, and the MAC CE contains at least a candidate configuration index. However, it was left FFS if a MAC CE or a DCI is used for the actual triggering. Such separation may look confusing. Our understanding is that while LTM target configuration (cell) is indicated by a MAC CE, the TCI state (beam) to be used after cell switch may be indicated in different ways:
· DCI: Like Rel-17 unified TCI framework, DCI is used to indicate a TCI codepoint (from the active TCI state list). In LTM, if the cell switch MAC CE does not come together with the DCI, it is possible that UE switches to a beam from target cell before changing its serving cell. This may be supported by Rel-17 inter-cell beam management (ICBM) mechanism.
· MAC CE: In addition to target configuration index, the cell switch MAC CE may also carry the TCI state ID to be used in the target cell.
Although this issue was also mentioned in some RAN1 contributions, we believe that cell switch triggering is a RAN2 topic, and thus we suggest that RAN2 make the choice in this meeting.
Proposal 1: LTM target configuration is indicated by a MAC CE. RAN2 decide if the TCI state to be used after cell switch is indicated also by the MAC CE, or by a DCI.
SCell activation/deactivation
It was also left FFS if it should be possible to perform SCell activation/deactivation simultaneously with the LTM trigger MAC CE. In legacy procedure, configured SCells are in deactivate state initially, and can be activated by a MAC CE. If LTM cell switch is also triggered by a MAC CE, SCell activation/deactivation information may be carried in the same MAC CE. However, we may need to identify proper scenarios for performing SCell activation/deactivation upon LTM cell switch.
Proposal 2: SCell activation/deactivation information may be carried by cell switch MAC CE, if proper scenarios for performing SCell activation/deactivation upon LTM cell switch can be identified.
1.1.2 Co-existence of Rel-18 LTM and Rel-17 ICBM
In August meeting, RAN2 agreed that Rel-17 ICBM is one scenario to consider for LTM, but ICBM is not the only one scenario and is not a prerequisite for using LTM. However, if UE supports both, the two mechanisms may be configured together for a UE. In this case, a neighbour cell is likely be considered as an “additional cell” for ICBM as well as a “candidate cell” for L1/L2-based inter-cell mobility. UE may start using neighbour cell beams before cell switch and continue using the same beam after cell change.
An example considering two cells, each with 3 TCI states (beams), is illustrated below. In Rel-17 ICBM, all 6 TCI states are included in UE’s TCI state list, and TCI states 4 to 6 are associated with additionalPCI (i.e., Cell B). Assume UE is using the beam corresponding to TCI-State 5 when served by Cell A, it would be desirable for UE to continue using this beam after switching to Cell B. In this way, UE only needs to perform necessary reconfiguration upon cell change, and we achieve seamless mobility with minimized interruption. Similarly, a UE moving from Cell B to Cell A may continue using the same beam from Cell B but change its serving cell to Cell A.
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Figure 1.	Co-existence of Rel-17 ICBM and Rel-18 L1/L2 mobility
Such beam continuation can be easily supported if all TCI state is configured in the same list (e.g., in the reference configuration, see our accompanying paper [2]), although the TCI state configuration for LTM is still under discussion. We propose to support beam continuation between Rel-17 ICBM and Rel-18 LTM when both methods are configured for a UE. Details (e.g., RRC configurations) can be FFS.
Proposal 3: Beam continuation between Rel-17 ICBM and Rel-18 LTM is supported when both methods are configured for a UE.
RACH upon cell switch
RAN2 assumes that CFRA is supported in case RACH is needed upon cell switch in LTM, and the CFRA resources are configured via RRC. However, it was left FFS if the CFRA resources can (also) be provided via MAC CE. When CFRA resources are included in candidate cell configurations for LTM, it means that the candidate cell must keep the resources for a UE that may eventually not come.
Proposal 4: CFRA resources for LTM is provided only via RRC configurations.
L2/3 reset
Indication of L2/3 reset
In current handover procedure, MAC is always reset, and network provides explicit indication via RRC is UE needs to perform RLC reestablishment, PDCP recovery, or PDCP reestablishment. In last meeting, RAN2 agreed that in LTM, MAC reset (full or partial) and PDCP recovery (no PDCP reestablishment since we consider only intra-CU operation) are also indicated via RRC. But we also discussed the need of having such indication in MAC CE.
RAN2 also agreed to support subsequent LTM without RRC reconfiguration. As a result, for the same target cell in LTM, UE needs to perform L2/3 reset if source and target cell belong to different DU, otherwise L2/3 reset may be skipped. In the example shown below, all cells are configured as candidates and UE performs subsequent LTM without RRC reconfiguration. LTM from Cell#0 to Cell#1 does not require L2/3 reset since Cell#0 and Cell#1 are both connected to DU_A, but L2/3 reset is needed for LTM from Cell#2 to Cell#1, since the two cells are connected to different DUs. In other words, for the same target cell, the need of L2/3 reset may be determined by the source cell, not just the candidate target cell configuration.
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Figure 2.	LTM with and without L2/3 reset
Observation 1: In subsequent LTM, for the same target cell, the need of L2/3 reset may be determined by the source cell.
The above example shows why it may not be possible to determine the need of L2/3 reset upon candidate configuration. Therefore, we suggest that the MAC CE for cell switch triggering can indicate MAC reset (full or partial), RLC reestablishment, and PDCP recovery. These can also be indicated in the RRC configuration of candidates, and UE follows RRC configuration if no indication is in MAC CE.
Proposal 5: The MAC CE for cell switch triggering can indicate MAC reset (full or partial), RLC reestablishment, and PDCP recovery. If not indicated by MAC CE, UE follows the setting in candidate configuration.
Partial reset of MAC
[bookmark: _Hlk110588814]In current handover procedure, MAC is always reset. MAC reset mainly involves the following operations: 
· Stop all timers
· Stop HARQ: Set NDIs for UL HARQ processes to 0, and flush DL HARQ soft buffer
· Stop triggered procedures: scheduling request, BSR, PHR, BFR, TA report, etc.
MAC reset ensures correct operation in target cell, but it also means service interruption. For intra-DU LTM, since the MAC layer in DU is not relocated, MAC operation can be continued. For example, 
· Consider a CU-DU-RU split scenario where higher-PHY is also in DU, if channel condition allows, UE needs not to flush its DL HARQ buffer, and the DU may continue DL HARQ process using original channel-coded bits.
· Triggered MAC procedures may be continued on the target cell, and related timers are not stopped.
[bookmark: _Hlk118368601]We should further study the details of partial MAC reset, or even skipping MAC reset, for intra-DU LTM, to allow continued MAC operation and reduce service interruption.
Proposal 6: RAN2 study the details of partial MAC reset, or even skipping MAC reset, for intra-DU LTM, to allow continued MAC operation and reduce service interruption.
Conclusion
We have the following observation:
Observation 1: In subsequent LTM, for the same target cell, the need of L2/3 reset may be determined by the source cell.
It is proposed to discuss and decide on the following proposals:
Proposal 1: LTM target configuration is indicated by a MAC CE. RAN2 decide if the TCI state to be used after cell switch is indicated also by the MAC CE, or by a DCI.
Proposal 2: If LTM cell switch is triggered by a MAC CE, SCell activation/deactivation using the same MAC CE may be supported.
Proposal 3: Beam continuation between Rel-17 ICBM and Rel-18 LTM is supported when both methods are configured for a UE.
Proposal 4: CFRA resources for LTM is provided only via RRC configurations.
Proposal 5: The MAC CE for cell switch triggering can indicate MAC reset (full or partial), RLC reestablishment, and PDCP recovery. If not indicated by MAC CE, UE follows the setting in candidate configuration.
Proposal 6: RAN2 study the details of partial MAC reset, or even skipping MAC reset, for intra-DU LTM, to allow continued MAC operation and reduce service interruption.
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