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1 Introduction
1. 
In this paper, we share our views on the remaining issues on timing advance (TA) management in LTM. 
Coexistence of TA acquisition mechanisms
In LTM procedure, there are several methods for UE to acquire the TA value for the target cell. The agreed solutions include PDCCH-ordered RACH before CSC, UE based TA acquisition, LTE RACH-less-like solution (TA=0 or TA is the same as the serving cell indicated by CSC), CFRA triggered by CSC and CBRA after CSC as legacy HO. In RAN2#121bis, it was agreed that the RACH procedure in the target cell can be skipped. 
	With the assumption that the UE will skip RACH in the target cell if a TA value is given in the cell switch command: It is FFS if the following TA values can be given to the UE: 
- Value 0, 
- Value indicating that the UE shall apply the TA of one source cell.


Furthermore, it was agreed in RAN2#123bis that UE would perform UE based TA acquisition and apply the measured TA when UE based TA acquisition is configured. 
	If UE is configured by RRC to perform UE based TA measurement, UE applies the measured TA value and performs RACH-less LTM, upon LTM cell switch. (assume similar config as for L2 reset)


However, when UE is configured with UE based TA acquisition and a valid TA is indicated in CSC, how UE determines the actual TA value after cell switch is not clear. As the TA indicated by NW is usually based on UL measurement, the accuracy can be ensured., We believe the TA indication from CSC should have the higher priority than those acquired by UE itself, if configured. 
Proposal 1: When UE based TA acquisition is configured to UE and a valid TA is indicated in the CSC, UE applies the TA indicated in CSC in the target cell and not perform UE based TA acquisition. 
· Adopt TP#1 in clause 21 of TS38.213

Reason for changes
The UE behavior to determine the TA in target cell is not defined, when UE is configured with UE based TA acquisition and a valid TA value is indicated in the CSC. 
  
Summary of changes
Clarify that TA indicated CSC should be applied in the target cell, when UE based TA acquisition is configured to UE and a valid TA is indicated in the CSC.  

Consequences if not approved
UE behaviour and TA applies for first UL transmission after cell switch is not defined when UE is configured with UE based TA acquisition and a valid TA is indicated in CSC. 

TP #1 for TS38.213 v18.0.0
	[bookmark: _Toc146214499]21	 L1/L2-triggered mobility procedures
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. UE applies a timing advance from a first transmission on a candidate cell that is after the reception of a cell switch command for the candidate cell if it is indicated in the cell switch command.
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.




Discussion on UE based TA acquisition
On how to configure UE based TA acquisition, the following FL proposal was discussed [1] in RAN1#114bis meeting. 
	Proposal 2-4: for the configuration/activation/triggering of UE-based TA measurement, down-select among the following alternatives in RAN1 #114-bis meeting.
· Alt 1: UE-based TA measurement is configured by RRC
· Alt 2: UE-based TA measurement is configured by RRC and activated/triggered by MAC CE for TCI state activation for candidate cells or cell switch command MAC CE
· UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
· If MAC CE for TCI state activation for candidate cells is not provided, UE-based TA measurement for indicated target cell is performed when cell switch command MAC CE is received.
· [Upon reception of cell switch command MAC CE, the UE calculates the final target cell TA and applies it for UL transmission.]
· Alt 3: UE-based TA measurement is activated/triggered by MAC CE for TCI state activation for candidate cells or cell switch command MAC CE
· UE-based TA measurement for indicated candidate is performed if MAC CE for TCI state activation for candidate cells is provided.
· If MAC CE for TCI state activation for candidate cells is not provided, UE-based TA measurement for indicated target cell is performed when cell switch command MAC CE is received.
· [Upon reception of cell switch command MAC CE, the UE calculates the final target cell TA and applies it for UL transmission.]


During the discussion, all companies agreed that RRC signaling is required to enable the feature. The divergence occurs on whether UE should be further activated by MAC CE of TCI state activation or cell switch command to perform the measurement, i.e. down selection between Alt 1 and Alt 2. 
According to the following agreements in RAN2#123bis, 
	If UE is configured by RRC to perform UE based TA measurement, UE applies the measured TA value and performs RACH-less LTM, upon LTM cell switch. (assume similar config as for L2 reset)
P13: In RACH-less LTM, TCI state field should be provided in the LTM cell switch MAC CE, i.e. UE uses the beam indicated by the NW in RACH-less LTM.


UE performs UE based TA acquisition only based on the RRC configuration. In the running CR of TS38.331, the field of ltm-ServingCellUE-MeasuredTA-ID-r18 and ltm-UE-MeasuredTA-ID-r18 are introduced in the IE of LTM-Config and LTM-Candidate-r18 respectively. If the ltm-UE-MeasuredTA-ID-r18 of the target cell indicated in CSC equals to ltm-ServingCellUE-MeasuredTA-ID-r18 of source cell, UE based TA acquisition should be performed. Furthermore, considering TCI state is always present in CSC in RACH-less LTM, the QCL RS of TCI state can be used by UE to determine to acquire RSTD from source cell.  
Observation 1: According to RAN2 agreement and running CR, UE based TA acquisition is configured/enabled by RRC signaling and is performed when an LTM cell switch procedure is executed.
According to RAN4 reply LS on UE based TA acquisition [2], in some specific scenarios, for example, in FR1, where the TAE between serving cell and candidate cell is within 260ns, UE may be able to derive the TA based on UE based TA measurement and may meet the UL transmit timing requirements under good SNR condition and may not cause any performance degradation at the gNB. Thus, the candidate cells operating in FR1 with TAE smaller than 260ns can be configured with same value in ltm-UE-MeasuredTA-ID-r18 and UE based TA acquisition could be performed if LTM procedure is executed between these cells. Considering the timing error limit in FR1 is usually in the order of micro second, the 260ns TAE between source and target cell can be negligible.      
Proposal 2: UE based TA acquisition is only performed in the scenario that TAE between the target cell and source cell is smaller than 260ns in FR1. The TAE is negligible in such scenario and no need to indicate to UE. Adopt TP#2 in clause 21 of TS38.213.

Reason of change
According to RAN2 agreement and running CR, UE determines whether to perform UE based TA acquisition by comparing the value of ltm-UE-MeasuredTA-ID of target cell indicated in CSC is equal to the value of ltm-ServingCellUE-MeasuredTA-ID of the source cell. 
Summary of change
Align the condition for UE to perform UE based TA acquisition with RAN2 spec.
Consequences if not approved
Inconsistent between RAN1 and RAN2 specification on UE based TA acquisition. 

TP#2 for TS38.213 v18.0.0 
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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. 
When the value of ltm-UE-MeasuredTA-ID of a candidate cell, if configured, indicated in cell switch command is equal to the value of ltm-ServingCellUE-MeasuredTA-ID of current serving cell, if configured, 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
*** unchanged text omitted***




2 Summary and conclusion
In this contribution, we observe and propose the following:
Observation 1: According to RAN2 agreement and running CR, UE based TA acquisition is configured/enabled by RRC signaling and is performed when an LTM cell switch procedure is executed.
Proposal 1: When UE based TA acquisition is configured to UE and a valid TA is indicated in the CSC, UE applies the TA indicated in CSC in the target cell and not perform UE based TA acquisition. 
· Adopt TP#1 in clause 21 of TS38.213
Proposal 2: UE based TA acquisition is only performed in the scenario that TAE between the target cell and source cell is smaller than 260ns in FR1. The TAE is negligible in such scenario and no need to indicate to UE. Adopt TP#2 in clause 21 of TS38.213.
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