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1 Introduction
In RAN 112 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. PDCCH order CFRA for LTM 
In RAN1 112 meeting, the following was agreed to support PDCCH-ordered RACH [2]: 
	Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated (without RAR)
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated (with RAR), FFS
· whether RAR is received from serving cell or candidate cell
· if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE
· content of RAR
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support combination of with RAR only and without RAR only, where support of one default scheme is the baseline UE approach for LTM
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement
· Note: Definition of candidate cells is up to RAN2



Based on the agreement above, two cases need to be considered for PDCCH-order CFRA in LTM procedure:
· Case 1: RAR reception is NOT configured (i.e., without RAR). 
· Case 2: reception of RAR is configured/indicated (i.e., with RAR)


Case 1: On CFRA without RAR 
For Case 1, the TA value of the target cell is indicated in the cell switch command, which motivates to skip the RAR transmission for overhead reduction. 

The first FFS aspect of Case 1 is how a UE determines the transmission power of subsequent PRACH triggered by PDCCH order. The subsequent PRACH maybe a retransmission when an unsuccessful detection of a previous PRACH or an first transmission of a new CFRA procedure to re-establish uplink synchronization with a target cell. In NR, different power control mechanisms are specified for the initial PRACH transmission and retransmission, which is based on a tradeoff between cell access delay and inter-cell interference.  
· The initial transmission power for PRACH is obtained based on DL path-loss RS with adding a configurable offset. 
· If the PRACH detection failed, the PRACH transmission power for the next attempt is increased by a power ramping step to increase the likelihood of the next attempt being successful. 
We believe this power ramping mechanism should be also supported for LTM without RAR i.e., Case 1 to minimize the UL synchronization latency. Like ‘NDI’ field used for data retransmission indication, a new 1-bit field can be added into the PDCCH order DCI format to indicate whether it is a retransmission. Then, power ramping is operated by UE for each retransmitted PRACH.    

Proposal 1: 
· For CFRA procedure without RAR, introducing a 1-bit field in a PDCCH order DCI to indicate whether the triggered PRACH is a first attempt or a retransmission. 
· A UE increases the PRACH transmission power by a ramping step if the 1-bit field indicates a retransmitted PRACH.  



Case 2: On CFRA with RAR 
One open issue related to CFRA with RAR is 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 (Alt.2). For Alt.1, RAR is forwarded from target cell to the serving cell, which has advanage to minimize the interruption time on serving cell caused by UL synchronization with target cell. For an intra-DU case, the delay of forwarding RAR may be doable. However, for Rel-18 LTM, the two gNBs may belong to different DUs. In the inter-DU case, forwarding RAR from target DU to the serving DU may cause a large latency and against the goal of LTM operation. 
Proposal 2: 
· For CFRA procedure with RAR, the RAR is transmitted from the serving cell for intra-DU case. 
· FFS on inter-DU case. 

For the CFRA procedure with RAR, the following was agreed in RAN1 112 meeting: 
	Agreement
If reception of RAR is configured/indicated, RAR contains at least TA of candidate cell.
· The maximum number of TA values memorized by UE is a UE capability
· FFS: whether other parameters such as UE ID, candidate cell ID etc. is contained in RAR 



On the FFS aspects, RAN1 needs to first discuss and conclude the necessities of functionalities associated with candidate fields. 
· For instance, the candidate cell ID in RAR might be needed if LTM supports parallel CFRA operations towards more than one candidate cells. 
· If parallel CFRA operation would NOT be supported by LTM, there is one-to-one mapping between a candidate cell and the ongoing RAR reception for a given UE and the need of candidate cell ID in RAR is unclear.     

Observation 1: 
· RAN1 needs to first discuss and conclude the target use cases/features for the progress on the pending fields in RAR. 

In addition, one more discussion point is whether TA value needs to be included in a cell switch command for the case of ‘with RAR’ being enabled. As agreed in the last RAN1 meeting, RAR supposed to contain a TA value and UE maintains TA for the corresponding candidate cell and applies the TA once cell switching is triggered. It is our view that it is useful to allow NW updating TA in a cell-switch command at the time of cell switch e.g., when a new TA value is available on the time instance of cell switch based on NW implementation. To achieve this, TA value field needs to be present in a cell-switch command even when RAR is enabled for the CFRA procedure.      

Observation 2: 
· TA value can be updated by cell-switch command even for CFRA procedure with RAR. 
 

One more open issue for PDCCH order CFRA is how to configure the need of RAR. Following the RAR design philosophy, the target gNB needs to estimate the TA based on the PRACH in the first step, regardless of with or without RAR. ‘Without RAR’ option maybe enabled by a serving gNB when the TA value is indicated in a cell switch command. On the other hand, ‘With RAR’ option may be used if serving cell does not want to store the TA values for UEs. Thus, it makes sense to configure ‘with’ or ‘without’ RAR as part of serving cell configuration.   

Proposal 3: 
· Support to configure 'with RAR’ or ‘without RAR’ for LTM as part of serving cell configuration. 


3. Conclusion 
In this contribution, we have presented our views. Based on the discussions in the previous sections, we observe the following: 
Observation 1: 
· RAN1 needs to first discuss and conclude the target use cases/features for the progress on the pending fields in RAR. 

Observation 2: 
· TA value can be updated by cell-switch command even for CFRA procedure with RAR. 


In addition, the following was proposed based on the analyze: 
Proposal 1: 
· For CFRA procedure without RAR, introducing a 1-bit field in a PDCCH order DCI to indicate whether the triggered PRACH is a first attempt or a retransmission. 
· A UE increases the PRACH transmission power by a ramping step if the 1-bit field indicates a retransmitted PRACH.  

Proposal 2: 
· For CFRA procedure with RAR, the RAR is transmitted from the serving cell for intra-DU case. 
· FFS on inter-DU case. 

Proposal 3: 
· Support to configure 'with RAR’ or ‘without RAR’ for LTM as part of serving cell configuration. 
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