[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #106 	R4-2302245
Athens, Greece, February 27 – March 3, 2023

Source:	Nokia, Nokia Shanghai Bell
Title:	Discussion on RACH-less LTM 
Agenda item:	9.23.3.4
Document for:	Discussion

[bookmark: _Toc116995841]Introduction
In R2-2213332, a running CR discussion has been on-going for LTM. Below figure summarized the latest development. 
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In this paper, we discuss the potential impact on RAN4 from this running CR.
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RACH/RACH-LESS
Lower layer triggered mobility, as the name implies, handle mobility in the lower layer. gNB decide to switch cell based on L1 measurements from UE. However, the candidate cells are selected based on L3 measurement. There are two steps of trigger. The first trigger comes with the RRC reconfiguration message that is sent to UE. In this RRC message, and LTM Config that contains candidate cells are sent. 
In the current running CR, early DL/UL synchronization is optionally performed before the L1 measurement reports. If this step is configured, timing advance (TA) of the target cell is known before the MAC-CE cell switch, RACH-LESS procedure will be followed. Otherwise, the RACH procedure will be assumed. 
In Nov RAN1 meeting, the following agreements have been reached:
	Agreement 
On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH. 
Ÿ   The PDCCH order is only triggered by source cell 
Ÿ   FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc. 
Ÿ   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 
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 




It is agreed in RAN1 that on mechanism to acquire TA of the candidate cells, at least PDCCH ordered RACH is supported. PDCCH ordered RACH is only triggered by the source cell, to measure TA on the candidate cells before the MAC-CE cell switch. If TA is obtained after the MAC-CE cell switch, the MAC-CE cell switch shall contain the information for RACH.  Even though, subsequent LTM is done by repeating from early synchronization till LTM complete, as long as TA is valid, early synchronization is not always necessary.  
The random-access procedure is initiated to establish uplink time synchronization for a UE which either has not acquired or has lost its uplink synchronization, or to convey UE’s request Other SI, or for beam failure recovery.  There are two procedure types for the random access, the 4-step RA type or Contention Free Random Access (CFRA), and 2-step RA type, also as Contention Based Random Access (CBRA). In CFRA UE performs RA with Msg1-Msg4 and in CBRA UE performs fast RACH with Msg1 and Msg2. In Random Access, the UE obtains TA towards the target cell. 
In many cases, the TA of the target cell is known by the network. Following Rel. 14 LTE RACH-less paradigm, the network can indicate to the UE whether the TA of the target cell is the same as that of another previous source cell of handover (in case the source and target cells are co-located) or equal to 0.
In the last meeting, RAN2 has agreed to support LTM for CA scenarios where target PCell/SCell can be current SCell/PCell that are configured as LTM candidates. In these cases, the UE can apply the TA that is acquired for a current SCell/PCell before the cell switch as TA for the target PCell/SCell. 
[bookmark: _Toc126765307][bookmark: _Toc127564362]Like in LTE Rel-14, the network can indicate to the UE whether the TA of the target cell is the same as source cell.  When TA is known, the TIU = 0ms 
[bookmark: _Toc126765308][bookmark: _Toc127564363]FFS if any other RACH-less approaches need to be supported based on RAN1 & RAN2 agreements. 

[bookmark: _Toc116995848]Conclusion
Proposal 1: Like in LTE Rel-14, the network can indicate to the UE whether the TA of the target cell is the same as source cell.  When TA is known, the TIU = 0ms
Proposal 2: FFS if any other RACH-less approaches need to be supported based on RAN1 & RAN2 agreements.
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