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1 Introduction
In RAN 111 meeting a good progress was made for the timing advance management to reduce latency. 
This contribution presents our views on the remaining TA management issues to enable L1/L2-trigger mobility (LTM) in accordance with the latest progress. 

2. RACH-Less for LTM 
In RAN1 110bis e-meeting, the following was agreed for RACH-less LTM procedure: 
	Agreement
On mechanism to acquire TA of the candidate cells, the following solutions can be further studied:
•    RACH-less solutions e.g., SRS based TA acquisition, Rx timing difference based, RACH-less mechanism as in LTE, UE based TA measurement (including UE based TA measurement with one TAC from serving cell)



The RACH-less handover was introduced in LTE Rel-14 mobility enhancement WI, targeting for the deployment scenarios where time alignment towards target cell is known prior to handover execution.  Two values are supported to enable RACH-less TA for synchronized use cases, one is ‘0’ and the other is ‘same TA with the source cell’. We believe these target use cases are still valid and the existing RACH-less mechanism should be reused for LTM operation without modification. In addition, the decision whether RACH-less handover is enabled or not can left up to the network implementation, including which one of two candidate values to be used.  

We therefore propose the following for RACH-less LTM procedure:

Proposal 1: 
· Support the same candidate TA values defined in LTE can for RACH-less operation in LTM. 
·  The RACH-less operation and the corresponding candidate TA value can be indicated by cell switching command MAC-CE or provided during pre-configuration for each candidate cell.  

2. PDCCH order CFRA for LTM 
In RAN1 111 meeting, it was agreed to support PDCCH-ordered RACH with the following details: 
	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
For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indication of candidate cell and/or RO of candidate cell in DCI
· configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order
· FFS: whether/how to transmit RAR
 
 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



In addition, RAN2 made the following agreements regarding the candidate cell indication [4] 
	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 the existing PDCCH format, the following information was provided in DCI format 1_0: 
· SSB Index
· Random Access preamble index 
· PRACH Mask Index 
In Rel-17 ICBM framework, up to seven candidate cells can be configured for L1 measurement and each cell is configured with a 3-bit ‘additional PCI Index’. Considering the target cell supposed to be one of candidate cells measured in recent report, it is straightforward to add 3-bit ‘additional PCI Index’ into the PDCCH order DCI to trigger CFRA procedure for TA acquisition. This is also aligned with RAN2 agreement 
Proposal 2: 
· PDCCH order for LTM includes the 3-bits ‘additional PCI Index’ field by repurposing the ‘reserved’ bits of DCI format 1_0.   

Another FFS aspect for RACH-based operation is whether RAR is needed for a candidate cell in LTM for a PRACH transmission. In the current CFRA procedure, RAR is always transmitted by NW to provide TA value and scheduling grant for subsequent UL transmission. In some cases, the cell switch command MAC-CE maybe transmitted in response to the dedicated PRACH and the TA for the target cell can be directly included in the CSC MAC-CE without need of RAR transmission. On the other hand, from NW perspective, storing UE-specific TA for the candidate cells may require a huge buffer memory and increase the cost. One simple approach is to leave up to network configuration to indicate whether RAR is needed or not, i.e., Alt.3. 
Proposal 3: 
· For PDCCH CFRA in LTM, support NW to configure whether RAR is needed or not.  
One more open issue related to CFRA is the RAR transmission if it is enabled by network. More specifically, which cell the RAR is transmitted. Two alternatives exist, one is from serving cell (Alt.1) and the other is from the target cell whether PRACH is received as depicted in FIG.1 above. For Alt.1, RAR needs to be forwarded from target cell to the serving cell, which causes tens million seconds latency over backhaul link. We therefore prefer Alt.2 to transmit RAR from the target cell directly such that the backhaul forwarding latency can be mitigated.   
Proposal 4: 
· Prefer to transmit the RAR from the target cell for CFRA in LTM. 
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Figure 1: CFRA procedure for initial TA acquisition towards candidate target cell TRP

3. TA Indication for the Candidate Target Cell 
In general, the TA acquisition for target cell can be triggered by cell-switching signal and performed by UE as part of LTM operation, which was described in detail in the earlier proposals. Another alternative is to trigger TA acquisition for the target cell before CSC signal is transmitted such that the latency of LTM procedure can be minimized. 
The following was agreed in RAN1 110bis e-meeting [1]: 
	Agreement
For TA acquisition of a candidate cell before cell switch command is received, study at least the following alternatives of associating TA/TAG to candidate cell:
· Alt1: Associate TA/TAG and candidate cell implicitly, e.g.,
· the association between TA/TAG and TCI states can be configured
· Alt2: Associate TA/TAG and candidate cell explicitly, e.g.,
· the association is provided as a part of candidate cell(s) configuration
· the association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cell(s) configuration


It should be noted that the association between TA/TAG to second TRP (i.e., candidate cell in inter-cell mobility) is being discussed in the Rel-18 MIMO work item. The candidate solutions identified and being discussed over there. Considering more than one candidate cells for LTM scenario and LTM covers both FR1 and FR2, a single TAG can be explicitly configured for all the candidate cells as part of configuration.  
Proposal 5: 
· For TA acquisition of a candidate cell before cell switch command is received, a TAG ID can be explicitly provided as part of candidate cell(s) configuration. 

5. Conclusion 
In this contribution, we have presented our views. Based on the discussions in the previous sections, we observe and propose the following: 
Proposal 1: 
· Support the same candidate TA values defined in LTE can for RACH-less operation in LTM. 
·  The RACH-less operation and the corresponding candidate TA value can be indicated by cell switching command MAC-CE or provided during pre-configuration for each candidate cell.  
Proposal 2: 
· PDCCH order for LTM includes the 3-bits ‘additional PCI Index’ field by repurposing the ‘reserved’ bits of DCI format 1_0.   
Proposal 3: 
· For PDCCH CFRA in LTM, support NW to configure whether RAR is needed or not.  
Proposal 4: 
· Prefer to transmit the RAR from the target cell for CFRA in LTM. 

Proposal 5: 
· For TA acquisition of a candidate cell before cell switch command is received, a TAG ID can be explicitly provided as part of candidate cell(s) configuration. 
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