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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 114 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.  Support CFRA Procedure After Cell-Switch Command
In [3], RAN2 informs the following agreement on support CFRA triggered by LTM cell swith MAC-CE, which is similar as the CFRA triggered by L3 RRC reconfiguration message in the existing L3 handover procedure:

	Will have CFRA resource related information field in LTM cell switch MAC CE (unless serious issues are found). 




The Support of CFRA procedure after receiving the cell-switch command MAC-CE is mainly motivated to simplify UE pipeline implementation e.g., no need to handle the overlapping between PRACH towards a candidate cell and parallel UL transmission on serving cells. In addition, it provides certain flexibility for NW to manage the CFRA resources for LTM.    

How to provide the CFRA resource in LTM cell switch MAC-CE remains FFS.  A simple 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’. 
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Figure 1: Indication of ‘SSB + preamble index’ in CSC MAC-CE for CFRA after CSC command

Figure 1 provides a conceputal example to depict the indication of ‘SSB + CFRA preamble index’ using the 12-bit TA field. 

  Proposal 1: 
· 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.  Open issues for RRC Paramters of TA Management 
The set of RRC parameters were endorsed in RAN1 114 meeting for Rel-18 enhanced Mobility [2]. In addtion, as highlighted in Table 1, four IEs are still marked as either ‘unstable’ or ‘stable’ with braket [] and need to be further discussed to complete the RRC parameter list:

Table 1: RRC parameters for LTM TA Management  
	#
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range
	Status

	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,
}
	Stable 

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

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

	4
	FFS
	ueMeasuredTA
	new
	This field indicate the UE-based TA measurement is enabled
	ENUMERATED {enabled}
	Unstable



The original rationale to indicate the ‘BWP-genericParameters’ in the early UL sync configuration is to determine the frequency location of PRACH resource that is provided by the other IE ‘rach-ConfigGeneric’. The ASN.1 details of rach-ConfigGeneric’ was reused from legacy as below: 
	RAN2 parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value Range

	ltm-EarlyUlSyncConfig-r18
	rach-ConfigGeneric
	Exisiting
	To specify the random-access parameters  for RACH procedure towards candidate cel.
	SEQUENCE { 
prach-ConfigurationIndex, 
msg1-FDM, 
msg1-FrequencyStart, 
zeroCorrelationZoneConfig, 
preambleReceivedTargetPower, 
powerRampingStep 
}



The exsiting field description of ‘msg1-FrequencyStart’ IE was quoted below for discussions: 
	msg1-FrequencyStart 
Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0. The value is configured so that the corresponding RACH resource is entirely within the bandwidth of the UL BWP. (see TS 38.211 [16], clause 6.3.3.2). 



In TS 38.211, two RB types are defined, one is common RB and the other PRB. More specifically, PRB is defined within a BWP as quoted blow: 
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Based on the field description of ‘msg1-FrequencyStart’ IE and the definition of ‘PRB 0’, it is clear that UE needs to know the initial UL BWP configuration to derive the frequency location of the PRACH resources used for early CFRA operation before cell-switch command. 
The next question is how UE derive the fequency location of initial UL BWP. In the parenet IE ‘BWP’, the IE ‘locationAndBandwidth’ is included with the following field description: 
	locationAndBandwidth 
Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with assumptions as described in TS 38.213 [13], clause 12, i.e. setting . The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyInfoUL / FrequencyInfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon /ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [13], clause 12) 



Referring to the field description above, the first PRB in a BWP (i.e., PRB 0) is determined by another parameter ‘offsetToCarrier’, which was provided by the IE ‘SCS-SpecificCarrier’ of ‘FrequencyInfoUL’ (already agreed in RAN1 114 Meeting). 


We therefore propose: 

Proposal 2: 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,
}

	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
}



Figure 2 depicts the involved parameters/IEs to derive the frequency location of PRACH resource based on the analysis above:  
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Figure 2: Frequency domain resource configuration for PRACH

One more FFS aspect is how to indicate the UE-based TA measurment i.e., UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell. RAN4 informs the following conclusion regarding the applicable use cases for this approach:
	Due to TAE, DL timing estimation error (of both serving and target cell), serving cell TA resolution error and TA adjustment error, though UE may be able to derive the TA, the actual UL Rx timing error at the target gNB may be larger than CP and may cause performance degradation at the gNB. 

However, 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.  
Note: TAE of 260ns corresponds to Intra-band contiguous carrier aggregation, where the CC are collocated.


Following RAN4’s guideline, UE-based TA measurment can be enabled only in some specific senario where the TAE between serving cell and candidate cell is within 260ns. Thus, it is necessary to support enabling/disabling this mechanism on a per candidate cell basis. In addition, considering the main motivation of introducing UE-based TA measurment is to avoid the RACH procedure for LTM operation, including the early UL sync. 

We therefore propose the following:  
Proposal 3: Using the ‘LTM-Candidate-r18’ as RAN2 parent IE for ‘ueMeasuredTA’ parameter to enable/disable the UE-based TA measurement on a per candidate cell basis. 
	LTM-Candidate-r18
	ueMeasuredTA
	new
	This field indicate the UE-based TA measurement is enabled
	ENUMERATED {enabled}



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: 
· 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 2: 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,
}

	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
}


 

Proposal 3: Using the ‘LTM-Candidate-r18’ as RAN2 parent IE for ‘ueMeasuredTA’ parameter to enable/disable the UE-based TA measurement on a per candidate cell basis. 
	LTM-Candidate-r18
	ueMeasuredTA
	new
	This field indicate the UE-based TA measurement is enabled
	ENUMERATED {enabled}
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Physical resource blocks for subcarrier spacing configuration u are defined within a bandwidth part and numbered from
_where i is the number of the bandwidth part. The relation between the physical resource block nbyp in
bandwidth part { and the common resource block nfyy is given by
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where N;‘t;?i“ is the common resource block where bandwidth part i starts relative to common resource block 0. When
there is no risk for confusion the index ¢ may be dropped.




