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Introduction
In RAN4 108bis, R18 L1L2-triggered mobility was discussed in RRM session and the WF is agreed in [1].
The agreed baseline is generally aligned with RAN2’s assumption listed in [2].
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Figure 2-1: Components of Mobility Latency (before enhancements) in [2]
Moreover, LSs from RAN1 has provided the latest UE feature and RRC parameters information in [3] and [4]. 
Based on all above information, we provide our views on the cell switch delay requirements for R18 L1L2-triggered mobility.
Discussion
<On generals and principles>
In last meeting, the following issue is discussed.
Issue 3-1-2: Procedure of cell switch
<Way Forward> FFS the following options:
· Option 1 (CATT, ZTE, Apple, Huawei): If T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2)
· Option 2 (QC):
· LTM cell switch execution latency requirement can be defined in such a way that the UE is required to process SSB and other delay components in parallel, meaning the requirement can be max (SSB reception + SSB processing time, partial RRC processing + RF reconfiguration + etc). The UE should be allowed to receive at least one SSB sample for fine parameter tuning before starting to monitor PDCCH candidates from the chosen new PCell among the configured multiple LTM candidate cells even when the TCI state was activated upfront.
· Option 3 (vivo): If UE needs to perform PBCH decoding and SSB-based T/F tracking according to the activated TCI during cell switch (i.e., TΔ is needed), they are performed before Tprocessing,2 so that the interruption to serving cell and target cell can be shortened.


The key point to be discussed here would be whether to allow PBCH decoding and SSB-based T/F tracking, i.e. TΔ and Tmargin, before Tprocessing,2, so that the interruption can be shorten. A general background for this discussion would be that the PBCH decoding and SSB-based T/F tracking are NOT performed during downlink pre-synchronization. As discussed in our companion paper [6], we prefer to define TCI state activation delay before cell switch, so that the UE processing for downlink pre-synchronization can be done there. In [5], according to latest RRC parameters from RAN1, LTM TCI state can be provided in ltm-dl-OrJointTCI-StateToAddModList, which is available for UE before cell switch. UE is able to know the association between the SSB and the TCI activated in cell switch command, if not activated before. Hence, it could be performed before Tprocessing,2 to reduce interruption to current serving cell. However, as discussed in [6], in this case, activation of UE filters can be done in Tprocessing,2.
Note that TRS-based T/F tracking is still performed based on necessary L1 configuration for TRS. However, this part is not the pre-requisite of DL/UL transmission in the target cell and therefore not counted here. RAN1 is still discussing whether to provide the necessary L1 configuration before cell switch and the corresponding discussion will be in [6].
Proposal 1  If downlink pre-synchronization, i.e. TCI state activation before cell switch, is not indicated by gNB before cell switch, UE needs to perform PBCH decoding and SSB-based T/F tracking according to the activated TCI during cell switch. In this case, they are performed before Tprocessing,2 so that the interruption to serving cell and target cell can be shortened.

<On PL-RS maintaining>
In R17 feMIMO, based on current TS 38.133, PL-RS is mandatory present.
TS 38.133 v17.5.0
TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
    ...,
    [[
    additionalPCI-r17                   AdditionalPCIIndex-r17                                      OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17          PathlossReferenceRS-Id-r17                                  OPTIONAL,   -- Cond JointTCI1
    ul-powerControl-r17                 Uplink-powerControlId-r17                                   OPTIONAL    -- Cond JointTCI
    ]]

}

QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}
Conditional Presence
Explanation
CSI-RS-Indicated
This field is mandatory present if csi-rs is included and unifiedTCI-StateType is not configured. This field is optionally present, Need R, if csi-rs is included and unifiedTCI-StateType is configured. Otherwise, it is absent, Need R.
JointTCI
[bookmark: _Hlk104458270]This field is optionally present, Need R, if this serving cell is configured with unifiedTCI-StateType set to 'joint'. It is absent, Need R, otherwise.
JointTCI1
This field is mandatory present, if this serving cell is configured with unifiedTCI-StateType set to 'joint'. It is absent, Need R, otherwise.
TCI-UL-State-r17 ::=             SEQUENCE {
    tci-UL-StateId-r17              TCI-UL-StateId-r17,
    servingCellId-r17                ServCellIndex                                         OPTIONAL,   -- Need R
    bwp-Id-r17                       BWP-Id                                                OPTIONAL,   -- Cond CSI-RSorSRS-Indicated
    referenceSignal-r17              CHOICE {
        ssb-Index-r17                    SSB-Index,
        csi-RS-Index-r17                 NZP-CSI-RS-ResourceId,
        srs-r17                          SRS-ResourceId
    },
    additionalPCI-r17                AdditionalPCIIndex-r17                                OPTIONAL,   -- Need R
    ul-powerControl-r17              Uplink-powerControlId-r17                             OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17       PathlossReferenceRS-Id-r17                            OPTIONAL,   -- Cond Mandatory
    ...
}
[bookmark: _Hlk146482466]Conditional Presence
Explanation
CSI-RSorSRS-Indicated
This field is mandatory present if referenceSignal is set to csi-RS-index or to srs, absent otherwise
Mandatory
The field is mandatory present.


However, without target PL-RS gets maintained, in legacy HO, UE may still be able to transmit in the uplink based on the pathloss, which is calculated based on SSB that used for PRACH transmission. Therefore, the similar UE behaviour can be considered for R17 cell switch.
Regarding the SSB used for PRACH transmission, normally CFRA will be assumed. RAN1/2 is still discussing whether to allow different SSBs for two different field, i.e. CFRA-RACH and TCI, indicated in cell switch command. Our understanding is that RAN2 will introduce restriction for this case.
However, as agreed in RAN2, at least in case of LTM failure, UE may perform CBRA-based RACH towards one of the candidate cells for an LTM cell switch. For CBRA-RACH-based LTM, RAN1 is still discussing the corresponding UE behaviour.
For UE-based TA, since there is no PRACH transmission, our understanding is that UE may use the SSB indicated in the TCI in cell switch command as the default PL-RS.
Proposal 2  The PL-RS of the TCI activated/indicated in cell switch command is not maintained at the endpoint of the cell switch delay.
· For CBRA RACH-based cell switch, UE uses the SSB for PRACH transmission as the default PL-RS, before the PL-RS in the target TCI is maintained. 
· For CFRA RACH-based cell switch, early-RACH-based RACH-less cell switch, if the SSB for PRACH transmission is the same as QCL source of the indicated TCI, UE uses the SSB for PRACH transmission as the default PL-RS, before the PL-RS in the target TCI is maintained.
· For UE-based TA derivation after cell switch, UE uses the SSB indicated in the TCI in cell switch command as the default PL-RS, before the PL-RS in the target TCI is maintained.
· For all other RACH-less cell switch, UE is assumed to follow the same behaviour as R17 ICBM.
· No additional interruption is assumed.

Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  If downlink pre-synchronization, i.e. TCI state activation before cell switch, is not indicated by gNB before cell switch, UE needs to perform PBCH decoding and SSB-based T/F tracking according to the activated TCI during cell switch. In this case, they are performed before Tprocessing,2 so that the interruption to serving cell and target cell can be shortened.
Proposal 2  The PL-RS of the TCI activated/indicated in cell switch command is not maintained at the endpoint of the cell switch delay.
· For CBRA RACH-based cell switch, UE uses the SSB for PRACH transmission as the default PL-RS, before the PL-RS in the target TCI is maintained. 
· For CFRA RACH-based cell switch, early-RACH-based RACH-less cell switch, if the SSB for PRACH transmission is the same as QCL source of the indicated TCI, UE uses the SSB for PRACH transmission as the default PL-RS, before the PL-RS in the target TCI is maintained.
· For UE-based TA derivation after cell switch, UE uses the SSB indicated in the TCI in cell switch command as the default PL-RS, before the PL-RS in the target TCI is maintained.
· For all other RACH-less cell switch, UE is assumed to follow the same behaviour as R17 ICBM.
· No additional interruption is assumed.
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