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Introduction

According to previous RAN2 meetings[1][2], there were consensus had been reached:

	RAN2#119be
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 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). 

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.

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. 

RAN2#120

RRC

P1  RAN2 to confirm that the CellGroupConfig IE is (mandatory) needed within an LTM candidate cell configuration.

P3  The RadioBearerConfig IE can be optionally supported in an LTM candidate configuration

P5  The MeasConfig IE can be optionally supported in an LTM candidate configuration.

P8  The OtherConfig IE is not required to be part of the LTM candidate cell configuration.

P9  The LTM candidate cell configuration should be designed as a To AddMod/ToRelease structure.

P10  The LTM candidate cell configuration ASN.1 structure comprises at least a CellGroupConfig IE and a configuration ID.
Cell switch
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 need to be indicated (somehow)

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.

Permanent Identities such as PCI will not be used in L1 L2 signalling, instead L1 L2 signalling will use temporary identities configured by RRC.


In this contribution, we will provide our views based on last meeting agreements. 
Discussion
In this section, we take both RAN1 and/or RAN2 agreements into consideration, then make proposals on top of observations.
Random access before receive LTM cell switch command

Refer to the last RAN1#111 agreements list as below[3]:  
	Agreement
On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.

The PDCCH order is only triggered by source cell
FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.

Note: any other RACH-based solutions are for discussion separately

Agreement (made in RAN1#110b-e)

Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.

FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)
Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study

Alt 1: RAR is needed
Alt 2: RAR is not needed
Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
Alt 3: whether RAR is needed can be configured


According to above RAN1 agreements, they are studying on execute the random access (RA) preamble transmission before receiving LTM cell switch for TA acquisition, that is, the serving cell uses PDCCH order to trigger UE to perform random access preamble transmission and considers that UE does not receive random access response (RAR) instead but LTM cell switch command, which is differ from legacy L3 handover procedure. Further RAN2 discussion on solutions for LTM cell switch should consider that UE will not receive RAR after preamble transmission, i.e. LTM cell switch failure detection mechanism.
Observation 1  RAN1 is starting to consider UE not to receive RAR but LTM cell switch command after UE had transmitted random access preamble.
Proposal 1  In Further RAN2 discussion on solutions for LTM cell switch should consider that UE will not receive RAR after preamble transmission, i.e. LTM cell switch failure detection mechanism.
Contents of LTM cell switch command

From previous RAN2 meetings, companies had provided views on contents of LTM cell switch command, i.e. RACH resources, reference signal identity, BWP identity, Scell activation indication, PCI, MAC partial reset, target cell TA, PDCP data recovery indication, RLC re-establishment indication...etc. Below we share our perspectives on these:
Target cell TA
	RAN1#110be
Agreement 

Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.

FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2).
RAN1#111
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study

Alt 1: RAR is needed
Alt 2: RAR is not needed
Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
Alt 3: whether RAR is needed can be configured


From RAN1 perspective[3][5] as captured above, they had agreed on UE to acquire TA before receiving LTM cell switch command and may consider to carry TA value in LTM cell switch command.

From RAN2 perspective, using MAC CE to carry TA value had been supported already and from the last meeting RAN2 had consensus on using MAC CE to carrier LTM information for cell switch, that is, the LTM cell switch command can carry TA values as well. On another aspect, UE receives TA value through LTM cell switch command and quickly performs UL synchronization after completing DL synchronization.
Proposal 2  Support LTM cell switch command to carry target cell TA value.
PDCP data recovery, RLC re-establishment, MAC partial reset
According to [6], a gNB-CU can consist of one or more gNB-DU, the gNB-CU hosting PDCP and the gNB-DU hosting RLC. In R18 mobility enhancement is considered only Intra-CU, that is, LTM cell switch is within a gNB-CU which using the same PDCP, and no data recovery needs to be performed during cell switch.

Observation 2  In R18 WID, RAN2 considers LTM cell switch is Intra-CU, and PDCP recovery during LTM cell switch is optional.
Proposal 3  In R18, it’s optionally to support PDCP data recovery indication during LTM cell switch. 
For both Intra-DU and Inter-DU cell switch scenarios, there may have different RLC or MAC entities between DUs, therefore, RLC re-establishment and MAC reset should be supported during LTM cell switch. Considering RAN2 had agreed that using subsequent as term to describe LTM cell switch between candidates without RRC Reconfiguration in between, that is, UE can use pre-configuration for further cell switches. The pre-configuration at least uses CellGroupConfig for candidate cells, where both RLC re-establishment and/or MAC reset can be indicated in it. But for a scenario that UE perform cell switch between Intra-DU and Inter-DU cell, UE shall performs RLC re-establishment and/or MAC reset as configured in pre-configuration. In the further subsequent cell switch within “Inter-DU” cells, the cells that had been configured as Inter-DU in pre-configuration, UE still performs RLC re-establishment and/or MAC reset according to pre-configuration, which results in extra processes and interruption in data exchange.
Observation 3  Using pre-configuration to indicate RLC re-establishment and/or MAC reset during subsequent LTM cell switch within “Inter-DU” will results in extra process time.
Proposal 4  In R18, RAN2 supports RLC re-establishment and MAC reset during LTM cell switch.
Scell activation
The target cell configuration during LTM cell switch is applied based on RRC pre-configuration that can contain sCellState in CellGroupConfig, which can be used to indicate the activation of Scell during LTM cell switch when applying configurations. On another aspect, network can use MAC CE to activate Scell after completing LTM cell switch as well. In R18, RAN2 can focus mainly on reducing interruption time during SpCell switch. 

Observation 4  Network can use RRC pre-configuration to activate Scell during LTM cell switch or use legacy MAC CE to activate Scell after LTM cell switch is complete.
Proposal 5  In R18, there is no need to indicate Scell activation during LTM cell switch.
BWP indication
From last meeting, RAN2 had agreed that CellGroupConfig is mandatory within the LTM candidate cell configuration, which can contain target cell BWPs configuration. When network indicate target cell configuration index in LTM cell switch command, UE apply target cell BWP configuration, i.e. initial DL BWP and initial UL BWP for DL and UL synchronization.

Proposal 6  Use DL and/or BWP configurations in RRC pre-configuration during LTM cell switch.
Reference signal indication
From RAN2 perspective, if the LTM cell switch reuses the legacy L3 handover procedure, i.e. after UE had received cell switch command and starts performing DL synchronization to the target cell, the reference signal configuration can be indicated in RRC pre-configuration. RAN2 can raise a LS to RAN1 querying about comments on reference signal indication during LTM cell switch.

Proposal 7  RAN2 to raise a LS to RAN1 querying about comments on target cell reference signal indication during LTM cell switch.
LTM cell switch complete indication

Refer to the legacy L3 handover procedure, UE will transmit RRCReconfigurationComplete to network to complete the procedure. Based on RAN2’s discussion so far, MAC CE may be used for LTM cell switch command, therefore, a symmetric mechanism can be used to indicate cell switch completion, i.e. MAC CE.

Proposal 8  Introduce a new MAC CE to indicate LTM cell switch completion on target cell.
LTM cell switch failure detection

In last RAN#2 meeting, it had agreed on LTM cell switch is supervised by a timer, i.e. introduce a new T304-like or reuse T304.
In legacy L3 handover, T304 is started while UE receives an RRC reconfiguration with reconfigurationWithSync and is stopped when random access procedure is complete. But in RAN1 current discussion, the random access procedure may be executed before receiving LTM cell switch command, that is, the legacy T304 is not available for such scenario. On the other hand, whether UE is need to receive RAR or LTM cell switch command after preamble transmission still under discussing. Therefore, the legacy T304 can not be reused for LTM cell switch, RAN2 should wait for confirmation from RAN1 before design a new mechanism for LTM cell switch failure detection.
Observation 5  The legacy T304 timer can not be reused for LTM cell switch.  
Proposal 9  RAN2 should wait for confirmation from RAN1 before design a new mechanism for LTM cell switch failure detection.
Cell switch between PCell and Scell

	8.4.2.1  Target Performance Enhancements

...
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.


In RAN2#119be, RAN2 has agreed that LTM cell switch including Pcell and Scell swap scenario, that is, both Pcell and Scell can be included in pre-configuraion and perform LTM cell switch in between.
To reduce the UE energy consumption, there was a timer to monitor if Scell had data transmission within the timer, if yes, the Scell state still keep in activate; otherwise, the Scell will be change to deactivate state. 

In order to address the LTM cell switch new scenario, the starting mechanism of Scell deactivation timer should be take into consideration.
Proposal 10  RAN2 should consider to enhance the mechanism of Scell deactivation timer for LTM cell switch with Pcell and Scell swap.
Conclusion

Based on the outcome of the above discussion, we would like to suggest the following proposals:

RA before receiving LTM cell switch
Observation 1  RAN1 is starting to consider UE not to receive RAR but LTM cell switch command after UE had transmitted random access preamble.
Proposal 1  In Further RAN2 discussion on solutions for LTM cell switch should consider that UE will not receive RAR after preamble transmission, i.e. LTM cell switch failure detection mechanism.
Contents of LTM cell switch command
Proposal 2  Support LTM cell switch command to carry target cell TA value.
Observation 2  In R18 WID, RAN2 considers LTM cell switch is Intra-CU, and PDCP recovery during LTM cell switch is optional.
Proposal 3  In R18, it’s optionally to support PDCP data recovery indication during LTM cell switch.

Observation 3  Using pre-configuration to indicate RLC re-establishment and/or MAC reset during subsequent LTM cell switch within “Inter-DU” will results in extra process time.
Proposal 4  In R18, RAN2 supports RLC re-establishment and MAC reset during LTM cell switch.

Observation 4  Network can use RRC pre-configuration to activate Scell during LTM cell switch or use legacy MAC CE to activate Scell after LTM cell switch is complete.
Proposal 5  In R18, there is no need to indicate Scell activation during LTM cell switch.
Proposal 6  Use DL and/or BWP configurations in RRC pre-configuration during LTM cell switch.
Proposal 7  RAN2 to raise a LS to RAN1 querying about comments on target cell reference signal indication during LTM cell switch.
LTM cell switch complete indication

Proposal 8  Introduce a new MAC CE to indicate LTM cell switch completion on target cell.

LTM cell switch failure detection

Observation 5  The legacy T304 timer can not be reused for LTM cell switch.  
Proposal 9  RAN2 should wait for confirmation from RAN1 before design a new mechanism for LTM cell switch failure detection.
Cell switch between PCell and Scell
Proposal 10  RAN2 should consider to enhance the mechanism of Scell deactivation timer for LTM cell switch with Pcell and Scell swap.
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