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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
One of the Rel-18 Mobility enhancement WI scops is to support L1/L2 signaling based as approved in RP-222332[1]
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]
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




And in RAN1#114b, the following agreements about TA management in L1/L2 based mobility were reached[2].
	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).




[bookmark: _Hlk146291800]In this contribution, we discuss some remaining issues on TA management for L1/L2 based mobility. 
Discussion
There is a remaining issue related to determination of validation of a PRACH transmission associated with a candidate cell in LTM. According to legacy specification, whether a PRACH occasion is valid in TDD will be determined by the position of SSBs of the serving cell. However, how to determine a PRACH occasion associated with a candidate cell is valid is not clear currently. From our perspective, the SSBs of the serving cell should be included for the determination of validation of a PRACH occasion associated with a candidate cell since the monitoring of SSBs of the serving cell is very important for UE all along before cell switch command. Besides, the SSBs configured for a candidate cell should be included for the determination of validation of a PRACH occasion associated with the candidate cell since UE may need to measure these SSBs for PL-RS monitoring of the PRACH transmission. Based on the analysis before, we propose that:
Proposal 1 [bookmark: _Hlk134447609][bookmark: _Hlk131412650]The determination of validation of a PRACH occasion associated with a candidate cell is based on the SSBs of the serving cell and SSBs configured for the candidate cell in TDD.
There is another remaining issue which is the TA application timing. Unlike the TA command associated with the serving cell which will be applied for UL transmission from application timing of TA command specified in TS38.213, the TA command associated with a candidate cell can only be applied for UL transmission after the UE is switched to the candidate cell regardless whether it is indicated before or in the cell switch command. Therefore, the application timing of TA command in legacy specification is not applicable any more for a TA command associated with a candidate cell, and this needs to be specified for LTM. Considering the TA command associated with a candidate cell can only be applied after the UE is switched to the candidate cell the application timing of TA command associated with the candidate cell is related to the application timing of a cell switch command, therefore, the application timing of TA command for a candidate cell is the later application timing between the application timing of a TA command according to legacy specification in TS38.213 and the application timing of the cell switch command which indicates the candidate cell. Based on the analysis above, we propose that:
Proposal 2 [bookmark: _Hlk126766619]The application timing of a TA command associated with a candidate cell is a later application timing between an application timing of a TA command according to legacy specification and an application timing of a cell switch command indicating the candidate cell.
Proposal 3 Support TP1 for TS38.212 v18.0.0.
· Reason for change: It is agreed that 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 where there is one-to-one mapping between bit field codepoint from 1 to C to candidate cell IDs in an ascending order. While the agreement is not captured in current specification yet.
· Summary for change: Capture the agreement about the interpretation of Cell indicator.
· Consequences if not approved: The interpretation of Cell indicator is lacked.

	==============================TP1 for TS38.212==============================
7.3.1.2.1  Format 1_0
-------------------------------------------Unchanged parts are omitted-------------------------------------------
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	Random Access Preamble index - 6 bits according to ra-PreambleIndex in Clause 5.1.2 of [8, TS38.321]
-	UL/SUL indicator - 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved
-	SS/PBCH index - 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this field is reserved. 
-	PRACH Mask index - 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig,  and codepoint ‘0’ indicates the serving cell and codepoints from 1 to C are one-to-one mapped to candidate cell IDs configured with EarlyUlSyncConfig in an ascending order; 0 bit otherwise.  
-	PRACH retransmission indicator - 0 or 1 bit 
-	1bit if the UE is configured with higher layer parameter EarlyUlSyncConfig. This field indicates initial transmission or retransmission of PRACH according to Table 7.3.1.2.1-3 if the cell indicated by Cell indicator field is a candidate cell, and this field is reserved if the cell indicated by Cell indicator field is a serving cell but not a candidate cell.  
-	0 bit otherwise. 
-	Reserved bits - a number of bits as determined by the following:
-	12 bits for operation in a cell with shared spectrum channel access in frequency range 1 or when the DCI format is monitored in common search space for operation in a cell in frequency range 2-2, and if the UE is not configured with higher layer parameter EarlyUlSyncConfig; 
-	11- bits for operation in a cell with shared spectrum channel access in frequency range 1 or when the DCI format is monitored in common search space for operation in a cell in frequency range 2-2, and if the UE is configured with higher layer parameter EarlyUlSyncConfig;
-	9- bits for operation in a cell without shared spectrum channel access in frequency range 1 or for operation in a cell in frequency range 2-1 or when the DCI format is monitored in UE-specific search space for operation in a cell in frequency range 2-2, and if the UE is configured with higher layer parameter EarlyUlSyncConfig;
-	10 bits otherwise.
-------------------------------------------Unchanged parts are omitted-------------------------------------------



Proposal 4 Support TP2 for TS38.213 v18.0.0.
· Reason for change: It is agreed that RACH-based TA acquisition for candidate cell supported CFRA other than CBRA triggered by a PDCCH order and there is no RAR corresponding to the PRACH towards a candidate cell. While these agreements are not captured in current specification yet.
· Summary for change: For RACH-based TA acquisition for candidate cell only support CFRA triggered by a PDCCH order and no RAR corresponding to the PRACH towards a candidate cell.
· Consequences if not approved: Incorrect capture of agreement related to RACH-based TA acquisition for candidate cell.
	==============================TP2 for TS38.213==============================
21 L1/L2-triggered mobility procedures
-------------------------------------------Unchanged parts are omitted-------------------------------------------
If a UE is provided ueMeasuredTA, the UE estimates based on the UE implementation a timing advance to apply from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell [11, TS 38.321].A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a contention free PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212], where there is no random access response for the PRACH transmission. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause TBD, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 

-------------------------------------------Unchanged parts are omitted-------------------------------------------



Conclusion
As a summary, we have the following proposals on TA management for L1/L2 based mobility.
Proposal 1: The determination of validation of a PRACH occasion associated with a candidate cell is based on the SSBs of the serving cell and SSBs configured for the candidate cell in TDD.
Proposal 2: The application timing of a TA command associated with a candidate cell is a later application timing between an application timing of a TA command according to legacy specification and an application timing of a cell switch command indicating the candidate cell.
Proposal 3: Support TP1 for TS38.212 v18.0.0.
Proposal 4: Support TP2 for TS38.213 v18.0.0.
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