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Introduction
In this paper, we discuss timing advance (TA) management for Rel-18 mobility enhancement WI [1]
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Timing Advance management [RAN1, RAN2]
Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized


[bookmark: _Hlk47732020]
TA acquisition after cell-switch (re-submit)

The following was agreed in RAN1#110bis-e

	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)



In addition to acquiring TA for candidate cells before a cell switch command we expect that TA can be acquired for a target cell after the cell switch command is received. This allows downlink synchronization and RACH to be performed late into the cell switch procedure for better coverage. A high-level signal flow describing this is shown below:



Figure 1: High level signal flow for L1/L2 based mobility

Proposal-1: Support PRACH transmission by UE and TA acquisition of a target cell after cell switch command is received in L1/L2 based mobility

RAR issue

The following was agreed in RAN1#112
	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
Agreement
on whether UE should initiate re-transmit PRACH when reception of RAR is not configured/indicated, down select one from the following alternatives.
· Alt 1: UE autonomous re-transmission of PRACH is not allowed (e.g., by setting the number of allowed PRACH transmission to the minimum value of PreambleTransMax=1)
· Alt 2: UE autonomous Re-transmission of PRACH is allowed, 
· The number of PRACH transmission will be defined e.g. set the times of RACH transmission to the minimum value of PreambleTransMax
Agreement
Whether RAR needs to be received is configured by RRC
Conclusion (RAN1#112 MIMO)
For inter-cell multi-DCI based multi-TRP operation with two TA enhancement, there is no consensus to introduce additional type 1 CSS configuration per additional PCI.



Note that if reception of RAR is not configured, the simplest solution is that UE autonomous re-transmission is not allowed. Unnecessary retransmission of PRACH causes UL Tx interruption in the serving cell, possible collision with PRACH and contributes to uplink interference.
Proposal-2: If reception of RAR is not configured UE autonomous re-transmission of PRACH is not allowed (Alt-1)
If reception of RAR is configured by RRC, then RAR should be expected from serving cell only. RAR reception from a non serving cell requires a UE to monitor type I CSS from a non-serving cell that has no consensus in RAN1 (as per Conclusion from MIMO in RAN1#112)
Proposal-3: If reception of RAR is configured RAR is expected from serving cell only
It has also been discussed that a default scheme is defined that is supported by all UEs without restriction. The default scheme should be the scheme without RAR.
Proposal-4: Support without RAR as the default scheme for PDCCH ordered RACH for LTM 

RACH-less procedure

	Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec



As indicated in the working assumption from RAN1#112, for synchronized TRPs, a RACH-less access solution can be supported in a manner similar to LTE where a rach-Skip configuration allows a UE to perform PUSCH transmission to a target PCell with a TA value of 0 or the latest TA value used for the source cell. In addition to this, subject to UE capability, a UE based procedure is considered where a UE autonomously determines and applies a TA for an indicated candidate cell. A UE that does not support this capability should be able to apply TA value based on the serving cell – note that the TA value of the source cell is not accurately known at the NW (due to TA drift). Therefore an indication is needed to inform the UE whether the TA to be applied autonomously is based on the TA of the target cell or the serving cell. 
Proposal-5: Support a configuration/indication to inform the UE whether the TA value applied by the UE autonomously (not indicated by the NW) is the serving cell-TA or derived from the candidate cell.

Cell switch command

A cell switch MAC-CE is expected to provide at least the following information to a UE 
· Index to a configured candidate cell (the target cell)
· RACH preamble, RACH occasion, PRACH Mask (if TA should be acquired after cell-switch)
· TA of the target cell (if TA is acquired before cell-switch and RACH-less is not applied)

Proposal-6: Consider defining a cell switch MAC-CE that includes an index to a configured candidate target cell, RO or TA information for the target cell
Conclusions

Proposal-1: Support PRACH transmission by UE and TA acquisition of a target cell after cell switch command is received in L1/L2 based mobility
Proposal-2: If reception of RAR is not configured UE autonomous re-transmission of PRACH is not allowed (Alt-1)
Proposal-3: If reception of RAR is configured RAR is expected from serving cell only
Proposal-4: Support without RAR as the default scheme for PDCCH ordered RACH for LTM 
Proposal-5: Support a configuration/indication to inform the UE whether the TA value applied by the UE autonomously (not indicated by the NW) is the serving cell-TA or derived from the candidate cell.
Proposal-6: Consider defining a cell switch MAC-CE that includes an index to a configured candidate target cell, RO or TA information for the target cell
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