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1.	Introduction
[bookmark: _GoBack]After RAN2#123, the Rel-18 MOB WI rapporteur shares the following list of remaining open issues for Rel-18 LTM:
	L1/L2 based inter-cell mobility 
· RAN2 assumes for RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE ().
· FFS if UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if preamble transmission encounter the LBT failure.
· Security concerns for LTM when using L1/L2 signalling in L1 measurement report or LTM trigger command.
· FFS further optimization if configured grant can be used for RACH-less LTM
· For RRC reconfiguration with usage of reference configuration
· FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified
· FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.
· Details of stage-3 RRC issues
· How to apply candidate delta configuration on top of reference configuration (new procedure or reuse delta configuration, Need Code meaning updates)
· Whether to reuse reconfigurationWithSync
· How to describe the sending of RRCReconfigurationComplete
· RRC configurations for L1 measurement and reporting, TCI state, and TA management, following RAN1 RRC parameter list
· Other RRC configuration details (e.g., early TA acquisition, BWP info, etc.)
· Details of MAC CEs for LTM command 
· MAC CE format
· CFRA related info
· TCI state for SCells
· FFS whether introduce a new filed in LTM cell switch command MAC CE for the case that target cell has same TA value as the source cell
· FFS how to indicate UE to keep/release the LTM configurations when L3 handover occurs
· FFS how to handle RLC and PDCP entities when LTM occurs for intra/inter-DU LTM



In this paper, we discuss L2 centric remaining open issues.
2.	Discussion
2.1.	UE confirmation of the successful completion of RACH-less LTM cell switch
In the last RAN2 meeting, the following is agreed:
RAN2 assumes For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, (FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE). 
There exists a concern that UE’s C-RNTI addressed PDCCH based approach may result in delayed UE confirmation, which may lead to T304 expiry even if the RRCReconfigurationComplete message is successfully received at the target cell. However, since the UE always monitors PDCCH after transmitting the RRCReconfigurationComplete message to the target cell, the UE will receives an RLC ACK corresponding to the RRCReconfigurationComplete message if the message is successfully delivered to the target cell. This means that delayed UE confirmation due to no PDCCH transmission by target cell might not happen if the transmission of the RRCReconfigurationComplete message is successful.
Additionally, as Qualcomm mentioned in [1], the CRC for NR PDCCH is 24 bits, while the CRC for LTE PDCCH is 16 bits. This implies that the false alarm rate of UE’s C-RNTI addressed PDCCH based approach for NR RACH-less handover may be negligible.
Therefore, we do not believe that it is necessary to introduce a specific MAC CE for UE confirmation of the successful completion of RACH-less LTM cell switch.
Proposal 1. Do not introduce a specific MAC CE for UE confirmation of the successful completion of RACH-less LTM cell switch.

2.2.	Separate candidate ID configuration to alleviate security concern of LTM cell switch MAC CE
During RAN2#120, security issue of Cell Switch MAC CE was discussed, and the following was agreed:
	Permanent Identities such as PCI will not be used in L1 L2 signalling, instead L1 L2 signalling will use temporary identities configured by RRC.



RAN2 has to decide target cell identifiers to be used by Cell Switch MAC CE.  
Option1: Cell Switch MAC CE indicates a target cell by referring to a candidate cell configuration ID corresponding to the target cell
When UE is configured with LTM candidate cells, candidate configuration and corresponding candidate configuration ID are configured for each candidate. So, it seems at the first glance straightforward for Cell Switch MAC CE to use the candidate configuration ID to indicate LTM target cell. 
Note that once a candidate configuration is configured, its candidate configuration ID is static for the configuration. Even if some update is done by reconfiguring the candidate configuration, the configuration ID remains unchanged. Therefore, security attackers may keep tracking the usage of configuration IDs by eavesdropping Cell Switch MAC CE. Considering that the configuration ID space is quite small, security concern of using configuration ID in Cell Switch MAC CE may not be trivial.   
To alleviate the security concern, RAN2 can consider another option, where network configures a separate ID for each candidate, and Cell Switch MAC CE uses the separate ID. 
Option2: Cell Switch MAC CE indicates a target cell by referring to a separate ID corresponding to the target cell, where the separate ID is configured by RRC when the candidate configuration corresponding to the target cell is configured.  
The separate ID should have the following properties:
· The separate ID can be updated by network whenever possible, even without changing the corresponding candidate cell configuration. 
· The separate ID has larger ID space (e.g., one or two octets to fit into MAC CE) 
Since reconfiguration of the separate IDs does not affect any other configuration part such as reference configuration or candidate configurations, network can easily update the separate IDs for candidates, This would be useful to alleviate the security concern. 
Furthermore, a larger ID space may be useful to maximize the randomization effect of the used IDs, so tracking a wide range of IDs would become much more challenging.    
The separate ID can be configured by LTM-Candidate-r18 as shown below:
–	LTM-CandidateToAddModList
The IE LTM-CandidateToAddModList concerns a list of LTM candidate cell configurations to add or modify.
LTM-CandidateToAddModList information element
-- ASN1START
-- TAG-LTM-CANDIDATETOADDMODLIST-START

LTM-CandidateToAddModList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-Candidate-r18

LTM-Candidate-r18 ::=     SEQUENCE {
    ltm-CandidateId-r18                            LTM-CandidateId-r18,
    ltm-CandidateConfig-r18                        OCTET STRING (CONTAINING RRCReconfiguration),         OPTIONAL,    -- Need M
    ltm-ConfigComplete-r18                         ENUMERATED {true}                                     OPTIONAL,    -- Need R
    ltm-EarlyUL-SyncConfig-r18                     SetupRelease { EarlyUL-SyncConfig-r18 }               OPTIONAL,    -- Need M
    ltm-NoResetID-r18                              INTEGER (1..maxNrofCellsLTM-r18-1)                      OPTIONAL,    -- Need M
    ltm-CandidateTCI-States-ToAddModList-r18       CandidateTCI-StatesToAddModList-r18                   OPTIONAL,    -- Need N
CI-States-ToReleaseList-r18      CandidateTCI-StatesToReleaseList-r18                  OPTIONAL,    -- Need N
Ltm-TargetCellId-r18 							INTEGER (0..maxTargetIdRanger18-1)
    ...
}

Proposal 2. When LTM candidate is configured, the separate field of a candidate is also configured inside LTM-Candidate-r18 IE. 
Proposal 3. Network can update the separate ID at any time, without changing the corresponding candidate cell configuration and reference configuration, and the separate ID has larger ID space (e.g., one or two octets to fit into MAC CE), compared to candidate configuration ID space. 
Proposal 4. Cell Switch MAC CE indicates a target cell by referring to the separate field corresponding to the target cell. 

3.	Conclusion
In this paper, we have made the following observations and proposals:
UE confirmation of the successful completion of RACH-less LTM cell switch
Proposal 1. Do not introduce a specific MAC CE for UE confirmation of the successful completion of RACH-less LTM cell switch.
Separate candidate ID configuration to alleviate security concern of LTM cell switch MAC CE 
Proposal 2. When LTM candidate is configured, the separate field of a candidate is also configured inside LTM-Candidate-r18 IE. 
Proposal 3. Network can update the separate ID at any time, without changing the corresponding candidate cell configuration and reference configuration, and the separate ID has larger ID space (e.g., one or two octets to fit into MAC CE), compared to candidate configuration ID space
Proposal 4. Cell Switch MAC CE indicates a target cell by referring to the separate field corresponding to the target cell.
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