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Introduction
Based on the WF in RAN4#108 [1], this contribution provides further analysis on L1/L2 inter-cell mobility delay requirements.
Discussion
For cell switching delay, the components on Tsearch, Tuncertainty/Tiu, TΔ, Tmargin, and Texecution have reached consensus in RAN4#108 and #108bis meeting. Other components need more discussion.
	Agreements in RAN4#108
Issue 3-3-4-1: Whether to define PCell switch delay requirements for unknown TCI state case when TCI state is indicated together with cell switch command
< Agreement >: 
· [bookmark: _Hlk144213155][bookmark: _Hlk135247566]When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case in R18.
· FFS when TCI activation is based on L3 measurements
[bookmark: _Hlk135410441][bookmark: _Hlk135241777]Issue 3-3-3-1: Tsearch
[bookmark: _Hlk135817234]< Agreement >: 
· [bookmark: _Hlk144213141]Tsearch = 0 as unknown cell case is not considered in rel-18. 

[bookmark: _Hlk144213182]Issue 3-3-7-1: Tuncertainity/TIU
< Agreement>:
· [bookmark: _Hlk144213210]For RACH-based cell switch, legacy definition of Tuncertainity/TIU can be used.
· For RACH-less cell switch there is, [Tuncertainity/TIU ] delay uncertainty to wait for the UL resource to transmit RRCReconfigurationComplete.

Agreements in RAN4#108bis
Issue 3-2-2-1: T/F fine tracking: TΔ and Tmargin
<Agreement >:
· If TCI state of target cell has been activated before cell switch command, and the TCI state indicated is in the active TCI state list, and measurement period of L1-RSRP is no longer than 160ms, TΔ = 0 and Tmargin = 0. 
· Else If TCI state indicated in cell switch command is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms, whether additional delay is needed is FFS.
· Otherwise, TΔ=1 Tfirst-RS, Tmargin = 2ms.
Issue 3-2-3-1: TCI state switching time
< Agreement >: 
· There is no need to explicitly have TCI state switching component in cell switch delay
[bookmark: _Hlk127889604]Issue 3-2-5-1: Execution time
< Agreement >:
· From RAN4 perspective, introduce new optional UE capability for early ASN.1 decoding and validity/compliance check [of LTM candidates]. FFS on capability design.
· For UE not supporting [early ASN.1 decoding and validity/compliance check], Texecution_time/Ttarget-RRC-processing for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements. The value is 10ms.
· Further discuss the conditions that the UE with new capability can work with early ASN.1 decoding and validity/compliance check.



· Tprocessing,2
Tprocessing,2 has achieved below agreement during RAN4#108 bis meeting. The remaining issue is whether to consider smaller Tprocessing,2 in certain conditions.
	<Agreement>:
· Tprocessing,2 /T LTM_processing can be 20ms for the intra-FR cell switch. Meanwhile, further discuss and down-select based on the two options:
· Option 1: FFS whether a smaller value can be considered based on other conditions/scenarios. FFS additional UE capabilities can be introduced for these conditions/scenarios.
· Option 2: introduce UE capability with up to 2 candidate values, one value is 20ms, and FFS the other one. 
· Tprocessing,2 /T LTM_processing for inter-FR cell switch is twice of that for intra-FR cell switch.



Recalling the role change case, that is, target Pcell/SCell is current SCell/Pcell, it is agreed to specify requirements for special case. As the target Pcell is current Scell, so some parameters have already been loaded before cell switch command. After cell switch command, some new configuration is to be loaded and no need of RF retuning and BB processing execution. Therefore Tprocessing,2 can be reduced when Pcell/SCell is current SCell/Pcell. 
Proposal 1: Tprocessing,2 can be a smaller value when target Pcell/SCell is current SCell/PCell.
· Interruption time
Amother open issue is which part is interruption time during cell switching delay.
	Issue 3-2-6-1: Tinterruption
<Way Forward> FFS the following Options:
· Option 1 (CATT, CMCC, ZTE, OPPO, Apple): The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Option 2 (Nokia): Tinterrupt = TLTM-processing + T∆ + Tmargin + TIU.
· Option 3 (vivo): 
· For RACH-based cell switch, Tinterruption at least include the time of Tprocessing,2 and TIU.
· For RACH-less cell switch, Tinterruption at least include Tprocessing,2
· during LTM execution time, there is NO interruption to source PCell


As per the current RAN2 progress, the below cell switching delay timelines are present in TS38.300 running CR [R2-2309335].



Figure X.1-1: Components of Mobility Latency [R2-2309335]


Figure X.1-2: Mobility Latency for RACH-based LTM [R2-2309335]


Figure X.1-3: Mobility Latency for RACH-less LTM [R2-2309335]
The timeline in Figure X.1-1~3 provide a good overview on the components contributing to mobility latency for LTM. It shall be noted that there are two different points from RAN4 perspective.
- Optional component Texecution is introduced immediately after Tcmd. The execution time is for ASN.1 decoding and validity/compliance check of target cell configuration. This component is zero if UE has performed early validity/compliance checking.
- Interruption is defined as the outage on data reception and transmission. Tcmd and Texection are not supposed to be regarded as interruption as during the time duration the service is normal. And from RAN4 requirement perspective, the ending point of interruption is the time UE is ready to transmit PRACH (from RACH based LTM) or when UE performs the first UL transmission on the indicated beam of the target cell (for RACH-less LTM).
Therefore from RAN4 perspective, interruption time is: 
Tinterruption = Tprocessing,2+ TΔ +Tmargin + Tuncertainity/TIU
Proposal 2: The interruption for cell switch delay is Tinterruption = Tprocessing,2+ TΔ +Tmargin + Tuncertainity/TIU.
Conclusions
This contribution provides further analysis on L1/L2 based inter-cell mobility for mobility latency reduction. The following proposals are provided:
Proposal 1: Tprocessing,2 can be a smaller value when target Pcell/SCell is current SCell/PCell.
Proposal 2: The interruption for cell switch delay is Tinterruption = Tprocessing,2+ TΔ +Tmargin + Tuncertainity/TIU.
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[1]. [bookmark: _Hlk146212031]R4-2317330, WF on NR mobility enhancements (part 1), MediaTek

8

5

image1.emf
UE reconfiguration

DL synchronization

UL synchronization

T

RRC

T

processing,1

T

search

T

Δ

T

margin

T

IU

T

RAR

T

meas

Candidate 

config

Cell switch 

command

RAR

Preamble

interruption

T

cmd

T

processing,2

Target 

appears

first-data

T

Data using 

indicated 

beam

New cell & 

TCI state 


Microsoft_Visio_Drawing3.vsdx
UE reconfiguration
DL synchronization
UL synchronization
T
RRC
T
processing,1
T
search
T
Δ
T
margin
T
IU
T
RAR
T
meas
Candidate
config
Cell switch
command
RAR
Preamble
interruption
T
cmd
T
processing,2
Target
appears
first-data
T
Data using indicated beam
New cell & TCI state



image2.emf
UE reconfiguration

DL synchronization

UL synchronization

T

RRC

T

processing,1

T

search

T

Δ

T

margin

T

IU

T

RAR

T

meas

Candidate 

config

Cell switch 

command

RAR

Preamble

interruption

New cell & 

TCI state

T

cmd

T

processing,2

Target 

appears

first-data

T

Data using 

indicated 

beam

Target 

appears


Microsoft_Visio_Drawing4.vsdx
UE reconfiguration
DL synchronization
UL synchronization
T
RRC
T
processing,1
T
search
T
Δ
T
margin
T
IU
T
RAR
T
meas
Candidate
config
Cell switch
command
RAR
Preamble
interruption
New cell &
TCI state
T
cmd
T
processing,2
Target
appears
first-data
T
Data using indicated beam
Target
appears



image3.emf
UE reconfiguration

DL synchronization

UL synchronization

T

RRC

T

processing,1

T

search

T

Δ

T

margin

T

IU

T

meas

Candidate 

config

Cell switch 

command 

Preamble

T

cmd

T

processing,2

Target 

appears

Data using 

indicated 

beam

interruption

New cell & 

TCI state

first-data

T


Microsoft_Visio_Drawing5.vsdx
UE reconfiguration
DL synchronization
UL synchronization
T
RRC
T
processing,1
T
search
T
Δ
T
margin
T
IU
T
meas
Candidate
config
Cell switch command
Preamble
T
cmd
T
processing,2
Target
appears
Data using indicated beam
interruption
New cell &
TCI state
first-data
T



