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1. Introduction
[bookmark: _Hlk54343086][bookmark: _Hlk117686400]The agreements made in RAN1 #114 are summarized below.  
	Agreement
Remove the bracket [] and add the following two child IEs into RRC parameters list for LTM to determine the frequency location of PRACH resource for early UL sync procedure: 
	#
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range

	1
	ltm-EarlyUlSyncConfig-r18
	EarlyUlSyncConfig-r18
	new
	Configuration used by the UE to perform the early UL synchronization procedure.
	SEQUENCE { 
FrequencyInfoUL
[BWP-genericParameters]

rach-ConfigGeneric, 
ssb-perRACH-Occasion,
prach-RootSequenceIndex
}

	2
	EarlyUlSyncConfig-r18
	BWP-genericParameters
	new
	configure the common parameters of an uplink BWP of candidate cell
	BWP

	3
	BWP-genericParameters
	BWP 
	Existing
	Configure the common parameters of an uplink BWP of candidate cell
	SEQUENCE { 
locationAndBandwidth, 
subcarrierSpacing, 
cyclicPrefix
}



Agreement
Introduce new components of TSSB and ∆RF/BB_preparation in the time gap between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission in RAN1 formula according to the RAN4 reply LS [R4-2314454].
· BWP switching related delay (∆BWPSwitching) is not needed or equals to zero for LTM early TA acquisition.
· The corresponding TP is to be discussed in RAN1 #114-bis.

Agreement
The bit field codepoint ‘0’ of cell indicator field in PDCCH order indicates PRACH for current serving cell, the rest bit field codepoints are mapped to candidate cells configured with EarlyUlSyncConfig-r18.
· One-to-one mapping between bit field codepoint from 1 to C to candidate cell IDs in an ascending order

Conclusion
TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility is supported when the candidate cell(s) is deactivated SCell(s).



2. [bookmark: _Hlk525732985][bookmark: _Hlk100679068][bookmark: _Hlk113199153]RACH Based TA Acquisition of Candidate Cell(s)
[bookmark: _Hlk126592231]In RAN1 #113, it is agreed that the indicated SSB in the PDCCH order is used as the path loss RS for the PRACH transmission. A remaining issue is that to ensure good path loss measurement quality with filtering across sufficient samples, gNB should inform which SSB(s) of a candidate cell that UE should measure corresponding path loss for potential PRACH Tx. The L3 measurement may not provide good path loss estimation, since the used samples to generate L3 measurement can be sparse. More samples will be used to estimate path loss if UE knows which SSB(s) will be used for potential PRACH Tx.  

Proposal 1: Before the PDCCH order, gNB should indicate which SSB(s) of a candidate cell that UE should measure corresponding path loss for potential PRACH Tx

In R18 UL coverage enhancement, PRACH repetition over ROs for the same SSB have been agreed. The same mechanism can be extended to the PDCCH order based PRACH to further improve the UL coverage in addition to the PRACH power boost. 
Proposal 2: For PDCCH-order based PRACH, the PDCCH order DCI can dynamically indicate the PRACH repetition number
3. RACH-Less Based TA Acquisition of Candidate Cell(s)
[image: ]

Figure 1: UE based TA acquisition via Rx timing difference measurement + TAC
[bookmark: _Hlk130482138]For UE based TA acquisition for candidate cell, without introducing additional overhead, SSB can be considered for the Rx timing difference measurement between serving and candidate cells. 

Proposal 3: For UE based TA acquisition, at least SSB can be considered for the corresponding Rx timing difference measurement between serving and candidate cells
For UE based TA acquisition for candidate cell, to measure the Rx timing difference between serving and candidate cells, UE needs to know the serving and candidate cell IDs. The knowledge of measured SSB ID per cell should also be beneficial to ensure that the derived/used TA matches the preferred SSB of the candidate/serving cell. In addition, the measured SSB occasions can be provided to ensure the measurement is sufficiently frequent and to avoid the ambiguity for QCL prioritization in FR2 when two SSBs of serving and candidate cells overlap in time. Finally, the info on the DL Tx timing difference between the serving and candidate cells is needed in case of different DL Tx timings.

Proposal 4: For UE based TA acquisition, gNB should at least provide the following info for UE to derive the TA for candidate cell
· [bookmark: _Hlk130202588]For each of measured serving cell and candidate cell
· Cell ID, measured SSB ID and corresponding measured occasions
· DL Tx timing difference between the serving and candidate cells

As the baseline, the UE based TA acquisition can have periodic TA update for the candidate cell, where the UE measures the Rx timing difference periodically and updates the derived TA based on the latest TAC for the serving cell as well. To ensure the measurement is performed frequently enough and to provide gNB better knowledge when the TA is updated, it would be beneficial for gNB to indicate the periodic reference time instances at which UE should update the TA for candidate cell. In addition, the minimum interval of the periodic reference time instances should be up to UE capability. 
[bookmark: _Hlk141692073]Proposal 5: For UE based TA acquisition, gNB indicates the periodic reference time instances at which UE should update the TA for candidate cell based on the latest measurement results
· The minimum interval of the periodic reference time instances is up to UE capability

As for the use of the derived TA, after receiving the cell switch command, UE should apply the derived TA to the initial UL Tx on the new cell with same TAG as the candidate cell associated with the derived TA. Based on the gNB’s knowledge of the last UE TA update time instance, the initial UL Tx could be aperiodic SRS triggered by the cell switch command to refresh the TA for the new cell.
Proposal 6: For UE based TA acquisition, after receiving cell switch command, UE will apply the derived TA to the initial UL Tx on the new cell with the same TAG as the candidate cell associated with the derived TA
For UE based TA acquisition, the maximum number of simultaneously maintained TAs should be up to UE capability. To effectively utilize the UE capability, gNB can dynamically activate or deactivate the UE based TA update for a candidate cell through MAC-CE, e.g. based on the L1 measurement report. 
Proposal 7: For UE based TA acquisition, gNB can dynamically (de)activate the UE based TA update for a candidate cell via MAC-CE
In case of periodic UE based TA update, the last update time instance could be long from the ideal time instance for cell switch. In this case, the initial UL Tx based on the outdated TA may not be reliable. Therefore, aperiodic TA update can be supported for gNB to trigger on-demand TA update before the cell switch, and the initial UL Tx is more likely to go through with the refreshed TA.
Proposal 8: For UE based TA acquisition, support gNB to trigger aperiodic TA update for a candidate cell
For UE supporting both UE based and RACH-based TA measurements, it can be beneficial to configure both simultaneously. For example, UE based and RACH based schemes can be configured for candidate cells whose DL Tx timing difference from serving cell is known and unknown, respectively. However, such simultaneous configuration should be further up to UE capability. 
Proposal 9: For UE supporting both “UE-based TA measurement” and “RACH-based TA acquisition”, simultaneous configuration of both schemes can be further up to UE capability
4. Association of TA/TAG with Candidate Cell(s)
As for the association between TA/TAG and candidate cell, it can be discussed separately for candidate cells with single or two TAGs. For candidate cell with single TAG, we prefer the TAG is directly configured under the candidate cell, i.e. reuse the R15 TAG configuration per cell. Other alternatives unnecessarily complicate the TAG configuration in this case, e.g. associating the TAG per TCI or per SSB. For candidate cell with two TAGs, if this is supported for L1/L2 mobility, we can reuse the same association decided for mDCI mTRP with 2 TAGs in Agenda 9.1.2.1. 

Proposal 10: For candidate cell with single TAG, support explicit TA/TAG association provided as a part of candidate cell configuration, i.e. reuse R15 TAG configuration per cell
· For candidate cell with 2 TAGs (if supported), reuse the association decided for mDCI mTRP with 2 TAGs in Agenda 9.1.2.1
5. Conclusion
[bookmark: _Hlk83741726]In this contribution we discussed TA management to reduce latency for L1/L2 based mobility. Below is the summary of the corresponding proposals.
Proposal 1: Before the PDCCH order, gNB should indicate which SSB(s) of a candidate cell that UE should measure corresponding path loss for potential PRACH Tx

Proposal 2: For PDCCH-order based PRACH, the PDCCH order DCI can dynamically indicate the PRACH repetition number

Proposal 3: For UE based TA acquisition, at least SSB can be considered for the corresponding Rx timing difference measurement between serving and candidate cells
Proposal 4: For UE based TA acquisition, gNB should at least provide the following info for UE to derive the TA for candidate cell
· For each of measured serving cell and candidate cell
· Cell ID, measured SSB ID and corresponding measured occasions
· DL Tx timing difference between the serving and candidate cells

Proposal 5: For UE based TA acquisition, gNB indicates the periodic reference time instances at which UE should update the TA for candidate cell based on the latest measurement results
· The minimum interval of the periodic reference time instances is up to UE capability

Proposal 6: For UE based TA acquisition, after receiving cell switch command, UE will apply the derived TA to the initial UL Tx on the new cell with the same TAG as the candidate cell associated with the derived TA
Proposal 7: For UE based TA acquisition, gNB can dynamically (de)activate the UE based TA update for a candidate cell via MAC-CE
Proposal 8: For UE based TA acquisition, support gNB to trigger aperiodic TA update for a candidate cell
Proposal 9: For UE supporting both “UE-based TA measurement” and “RACH-based TA acquisition”, simultaneous configuration of both schemes can be further up to UE capability
Proposal 10: For candidate cell with single TAG, support explicit TA/TAG association provided as a part of candidate cell configuration, i.e. reuse R15 TAG configuration per cell
· For candidate cell with 2 TAGs (if supported), reuse the association decided for mDCI mTRP with 2 TAGs in Agenda 9.1.2.1
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