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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#114, the following agreements about TA management in L1/L2 based mobility were reached[2].
	Agreement
For the power control of PDCCH-ordered CFRA in LTM, the UE can maintain only one power ramping counter 
Agreement
For the power control of PDCCH-ordered CFRA in LTM, power-ramping counter is reset at least when UE receives a PDCCH order indicating the initial transmission of PRACH
Agreement
when a PDCCH order is sent for a candidate cell, 
· The bit size of N in DCI format 1_0 for cell indicator is determined by the number (e.g., C) of configured candidate cells with RACH configuration provided for early TA acquisition, downselect one from the following alternatives.
· Alt 1: N= 
· Alt 2: N= (update the equation with (C+1))
· The number of cells used to calculate the bit width is the number of candidate cells with RACH configuration provided for early TA acquisition + 1 (serving cell)
Agreement 
For the power control of PDCCH-ordered CFRA in LTM, 
· When a UE receives a PDCCH order indicating a re-transmission of PRACH with the same associated SSB and same candidate cell as the previous PRACH, the counter is increased by 1.
· In addition to case 1, power-ramping counter is reset in the following cases:
· Case 2: The candidate cell indicated in the PDCCH order, indicating retransmission, is different from that indicated in the last PDCCH order. 
Note: the initial counter is 0 before receiving any PDCCH order.
Agreement
when a PDCCH order is sent for a candidate cell, 
· The bit size of N in DCI format 1_0 for cell indicator is determined by the number (e.g., C) of configured candidate cells with RACH configuration provided for early TA acquisition, the following alternative is supported:
· Alt 2: N=
· The number of cells used to calculate the bit width is the number of candidate cells with RACH configuration provided for early TA acquisition + 1 (serving cell)
Agreement
When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
· serving cell UL TX is dropped.
Agreement
If the UE supports simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range, support:
· A PRACH transmission to a LTM candidate cell has the highest priority for power allocation
Note: up to UE whether performs power scale-down or drop of UL transmission with lower priority when UL transmission power is insufficient.




[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.
[bookmark: _Hlk146618053]Therefore, we propose the following TP on TS38.213 as below.
	==============================TP for TS38.213==============================
21  L1/L2-triggered mobility procedures
-------------------------------------------Unchanged parts are omitted-------------------------------------------
A UE can be indicated, by LTM-Config, candidate cells and SS/PBCH blocks per candidate cell for the UE to obtain synchronization and measure corresponding L1-RSRPs [10, TS 38.133]. A MAC CE command can activate TCI states, provided by LTM-Candidate-TCI-State-r18 or/and LTM-Candidate-TCI-UL-State-r18, associated with SS/PBCH blocks or TRS of corresponding candidate cells. The UE is provided configurations by LTM-CSI-ReportConfigToAddModList for reporting L1-RSRP measurements [6, TS 38.214] that include a number of candidate cells and a number of SS/PBCH blocks per candidate cell from the number of candidate cells. 
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 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]. 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 
The UE transmits the PRACH on the candidate cell as described in Clause 8.1 with a power determined as described in Clause 7.4 where the determination of a PRACH occasion is updated as follows. 
For paired spectrum or supplementary uplink band all PRACH occasions are valid. 
[bookmark: _Hlk29801864]For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last SS/PBCH block reception symbol, where  is provided in Table 8.1-2 and, if channelAccessMode = "semiStatic" is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213].
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon, and the SS/PBCH block index provided LTM-Config associated to a candidate cell if the PRACH occasion is associated with the candidate cell, as described in clause 4.1
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2, and if channelAccessMode = "semiStatic" is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the candidate SS/PBCH block index of the SS/PBCH block corresponds to the SS/PBCH block index provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon, and the SS/PBCH block index provided LTM-Config associated to a candidate cell if the PRACH occasion is associated with the candidate cell, as described in clause 4.1. 
-------------------------------------------Unchanged parts are omitted-------------------------------------------



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.
Therefore, we propose the following TP on TS38.213 as below.
	==============================TP for TS38.213==============================
21  L1/L2-triggered mobility procedures
-------------------------------------------Unchanged parts are omitted-------------------------------------------
A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is  after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD. And the corresponding adjustment of the uplink transmission timing of the candidate cell indicated by a TA command in the MAC CE if any, applies from the beginning of a later slot between the first slot and an first uplink slot applying a TA command as described in clause 4.2.
-------------------------------------------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.
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