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1 Introduction
One of design goals for Rel-18 L1/L2-triggered Mobility WI is to minimize the cell-switch latency [1]: 
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· ….
· Timing Advance management [RAN1, RAN2]


In RAN 113 meeting, a pretty good progress was made for the timing advance management to reduce latency of LTM operation [2]. 
This contribution presents our views on the remaining TA management issues to enable L1/L2-trigger mobility (LTM) in accordance with the latest progress. 

2.  PDCCH ordered RACH without RAR
The following was agreed in RAN1 113 meeting for PDCCH-ordered CFRA without RAR [2]: 
	Agreement
On the determination of the PRACH transmission power when reception of RAR is not configured, a 1-bit field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH, FFS
· UE will increase the power with the value of power ramping configuration if it is indicated as re-transmission, unless the max allowed power is achieved
· whether/how to reset the counter


Typically, PDCCH order DCI reception should be assumed to be high reliable due to a relatively smaller payload size and NW have a full control on the aggregation levels to transmit the PDCCH order DCI. In addition, in our view, if PDCCH order miss detection is taken into account, the design would be quite complicated and it is almost impossible to define a unified behavior that is optimal for all possible cases. 
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Figure 1: Different miss detection cases for PDCCH order DCI.
Figure 1 listed two cases where UE can not differentiate between the Case 1a and Case 1b as well as Case 2a and Case 2b. We believe it is sufficient to leave it for NW implementation to ensure the reliability of PDCCH-order DCI reception e.g., using larger aggregation levels for DCI transmission. 
One case was raised to reset the counter is when the SSB indicated in PDCCH order DCI is changed e.g., NW triggers the CFRA RACH retransmission towards another candidate cell. Again, assuming the sufficient reliability of initial PDCCH order, the UE resets the counter to ‘0’ already once receiving the initial PRACH triggering and therefore no need to reset to ‘0’ when receiving PDCCH order for retransmission. 
We therefore make the following proposal:   

Proposal 1: 
· A UE will increase the power with the value of power ramping configuration if it is indicated as re-transmission, unless the max allowed power is achieved. 
· The counter is reset to ‘0’ only when the PDCCH order indicating initial transmission. 

RAN1 agreed the details regarding how to support PDCCH-order CFRA procedure before receiving the cell switch command (CSC). However, before receiving cell-switch command and executing cell switch operation, UE keeps the connection with serving cell. Support PDCCH-order preamble transmission before cell switch command requires UE to handle the overlapping between PRACH on a candidate cell and UL transmission on serving cells, resulting in extra complexity. It is of imporance to support PDCCH-ordered CFRA procedure which starts after receiving the CSC MAC-CE, which provides some flexibility in the UE implementation. 

A straightforward way is to provide necessary fields carried by the PDCCH-order DCI into the CSC MAC-CE i.e., 6-bit SSB index and 6-bit CFRA preamble index. To avoid the CSC MAC-CE overhead increase, 12-bit TA field can be repurosed and split to ‘6+6’ bits where the first is used to indicate SSB index and the second is used to indicate the preamble index. Furthermore, a 1-bit TA field indictor (TFI) field maybe added into CSC MAC-CE to indicate the field usage i.e., TA or ‘SSB + Preamble index’. 

Figure 2 provides a conceputal example to depict the indication of ‘SSB + CFRA preamble index’ using the 12-bit TA field. 
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Figure 2: Indication of ‘SSB + preamble index’ in CSC MAC-CE for CFRA after CSC command

  Proposal 2: 
· Introduce a 1-bit ‘TA field indicator’ (TAF) field in CSC MAC-CE to indicate the 12-bits field usage i.e., it is used to indicate TA value or providing CFRA resource i.e., SSB and the corresponding PRACH index. 
· When 1-bit TAF field is set as ‘1’, the 12-bit TA field is split into 6-bits SSB index and 6-bits PRACH index field and UE performs CFRA procedure based on the indicated SSB and PRACH resource.  

3.  Handling of Overlapping UL Tranamissions 
 In RAN1 113 meeting, the following was agreed for further study for overlapping between PRACH transmission towards a candidate cell and the uplink transmission on serving cells [2]:  

	Agreement
· For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a candidate cell other than current serving cell(including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with following UL transmission to one of the serving cells
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
· Down-select the UE behavior in this case
· Alt 1: Dropping rule is needed 
· Alt 2: up to UE implementation 
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Figure 3: Overlapping cases between PRACH to a candidate cell and UL transmission on a serving cell.  


There were two use cases disucssed in the RAN1 113 meeting. On the 1st use case, as illustrated in FIG.3A, we assume it refers to a CA case where PRACH transmission to a LTM candidate cell and overlapped UL transmissions on serving cell are in different frequencies (i.e., the issue 1-8 in [3]). We believe the PRACH transmission should be prioritized over the other overlapped transmission such that the truly time-sensitive cell switch operation is not impacted. The UL overlapping transmission on the serving cell can be still exploited if there is leftover power at the UE side.   

Proposal 3: 
· Prioritize the transmission power of a PRACH to a LTM candidate cell when it is overlapped in time domain with UL transmissions on serving cells.  


For the 2nd use case depicted in FIG.3b (i.e., intra-frequency overlapping transmissions in time between a CFRA PRACH towards a candidate cell and other UL transmissions to serving cell that is dynamically scheduled, issue 1-7 in [3]), it should be avoided by a NW scheduler if UE indicates that it is incapable of STxMP transmission. This is an easy task for NW as LTM UE is in RRC-CONNECTED mode and already reports its capability. In addition, both CFRA PRACH and dynamic UL transmissions were triggered/scheduled by DCIs that are fully controlled by NW. 

One exceptional case is the CG-PUSCHs or RRC-configured UL transmissions (e.g., periodic CSI and SRS) on intra-frequency serving cell. To keep the same degree of flexibility for serving cell as in legacy, from signalling perspective, the overlapping in time and frequency can be allowed between a PARCH transmission to a LTM candidate cell and a CG-PUSCH or RRC-configured UL transmission on a serving cell. If it occurs, a UE simply drops the overlapped transmission on the serving cell and prioritize the PRACH transmission towards a LTM candidate cell. 

In RAN1 113 meeting, some concerns were raised to prioritize the PRACH towards candidate cell over the PRACH transmitted on PCell. It should be noted that LTM procedure is typically triggered by NW based on the L1-RSRP report e.g., L1-RSRP of candidate cell is X-dB better than serving cell. In other words, NW intends to switch the UE from current serving cell to the target cell. Hence, it is benefical from performance perspective to continue PRACH procedure to candiadte cell, instead of prioritizing the PRACH on PCell, even it is used for beam failure recovery procedure. 

Proposal 4: 
· The overlapping in time and frequency is allowed for a PARCH transmission to a LTM candidate cell and a CG-PUSCH/RRC-configured UL transmission on serving cell. 
· For a UE that is incapable of STxMP, the PRACH transmission is prioritized and the overlapped CG-PUSCH /RRC-configured UL transmission on serving cell is dropped.       

3.  RRC Paramters for TA Management 
For early TA acquistion operation of LTM, the following RAN2 agreement was informed in [4]
	RRC RACH configuration for early TA acquisition (e.g., including whether RAR needs to be received) is specific per target cell and is signalled separately (separate IEs) from the candidate cell configuration (the part that need to be applied at cell switch).


In additon, the following was informed in [5]: 
	RAN2 doesn’t see a need for a solution with RAR in for Rel-18. 



In the post-meeting RAN2 running CR, the following ASN.1 structure was implemented to indicate the RACH resource for early TA acqusition procedure: 
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Table 1 provides detailed IEs based on RAN1 agreements to provide more details to RAN2 such that the agreed function in RAN1 can be supported. 
[bookmark: _Ref134949607]Table 1: RRC parameters for LTM TA Management  
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range

	LTM-Candidate-r18
	ltm-EarlyUlSyncConfig-r18
	new
	Configuration used by the UE to perform the early UL synchronization procedure.
	SetupRelease { EarlyUlSyncConfig-r18 }     

	ltm-EarlyUlSyncConfig-r18
	EarlyUlSyncConfig-r18
	new
	Configuration used by the UE to perform the early UL synchronization procedure.
	SEQUENCE { 
rach-ConfigGeneric-r18, 
ssb-perRACH-Occasion,
ra-ssb-OccasionMaskIndex}

	EarlyUlSyncConfig-r18
	preambleReceivedTargetPower
	new
	The target power level at the network receiver side for candidate cell (see TS 38.213 [13], clause 7.4, TS 38.321 [3], clauses 5.1.2, 5.1.3).
	INTEGER (-202..-60),

	
	powerRampingStep
	new 
	Power ramping steps for PRACH
	ENUMERATED {dB0, dB2, dB4, dB6},

	
	rach-ConfigGeneric-r18 
	new
	Configuration of contention free random access occasions for CFRA
	SEQUENCE { 
prach-ConfigurationIndex, 
msg1-FDM, 
msg1-FrequencyStart, 
zeroCorrelationZoneConfig,
preambleReceivedTargetPower,
powerRampingStep, 
}


	
	ssb-perRACH-Occasion
	Existing 
	Number of SSBs per RACH occasion.
	ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

	FFS
	ueMeasuredTA
	new
	This field indicate the UE-based TA measurement is enabled
	ENUMERATED {enabled}


One thing to clarify is that the IE ‘rach-ConfigGeneric’ is marked as ‘new’. The reason is that there are quite a few mandatory IEs in the existing IE ‘rach-ConfigGeneric’. Mores specifically, mandatory ‘preambleTransMax’ IE is NOT needed for CFRA procedure in LTM operation and therefore remove in the ‘rach-ConfigGeneric-r18’ IE for LTM.  

5. Conclusion 
In this contribution, we provided detailed IEs for TA management of LTM operation in Table 1. In addition, various open issues were discussed. Based on the discussions, we proposed the following: 

Proposal 1: 
· A UE will increase the power with the value of power ramping configuration if it is indicated as re-transmission, unless the max allowed power is achieved. 
· The counter is reset to ‘0’ only when the PDCCH order indicating initial transmission. 

Proposal 2: 
· Introduce a 1-bit ‘TA field indicator’ (TAF) field in CSC MAC-CE to indicate the 12-bits field usage i.e., it is used to indicate TA value or providing CFRA resource i.e., SSB and the corresponding PRACH index. 
· When 1-bit TAF field is set as ‘1’, the 12-bit TA field is split into 6-bits SSB index and 6-bits PRACH index field and UE performs CFRA procedure based on the indicated SSB and PRACH resource.  

Proposal 3: 
· Prioritize the transmission power of a PRACH to a LTM candidate cell when it is overlapped in time domain with UL transmissions on serving cells.  

Proposal 4: 
· The overlapping in time and frequency is allowed for a PARCH transmission to a LTM candidate cell and a CG-PUSCH/RRC-configured UL transmission on serving cell. 
· For a UE that is incapable of STxMP, the PRACH transmission is prioritized and the overlapped CG-PUSCH /RRC-configured UL transmission on serving cell is dropped.       
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= LTM-CandidateToAddModList

The IE LTM-CandidateToAddModList concerns a list of LTM candidate cell configurations to add or modify.

LTM-CandidateToAddModList information element

== ASNISTART
TAG- LTH-CANDIDATETOADDMODLI ST-START

LTM-CandidateToAddModList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-Candidate-rl8

LTM-Candidate-r18 SEQUENCE {
Itn-Candidateld-zr18 LTM-Candidateld-r18,
ltn-CandidateConfig-rl8 OCTET STRING (CONTAINING RRCReconfiguration),
ltn—ConfigComplete-r18 ENUMERATED {true} OPTIONAL,
Ttm-NoResetID-r18 INTEGER (1.. maxNrofCellsLTM-r18) OPTIONAL,
Itn-Candidate-Tci-States-ToAddModList-r18 Candidate-Tci-States-rl8 OPTIONAL,
Ttn-Candidate-Tci-States-ToReleaseList-rl8 Candidate-Tci-StatesId-ri8 OPTIONAL,

Editors’s Note: FFS how to indicate to the UE that RACH should be skipped when doing an LIM cell switch.

-- TAG-LTM-CANDIDATETOADDMODLIST-STOR
ASNISTOP
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