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Introduction
During the previous RAN2 meetings, the RACH-less HO was discussed and the following agreements were reached. 
	RAN2#123 meeting agreements:
RACH-less HO to be supported for UEs connected to a mIAB node (intended case: DU migration)
RACH-less HO for mIAB is expected to reuse most parts from other WI, such as NTN. 
R2 assumes that RACH-less HO for mIAB can largely adopt the steps of the agreed NTN RACH-less HO procedure:
1. Receive a RACH-less HO command which can include pre-allocated grant optionally
2. Start time T304 for the target cell (RRC)
3. Perform DL and UL synchronization.
4. Start time alignment timer (MAC)
5. Monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)
6. Send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)
7. Consider RACH-less HO is completed upon receiving NW configuration.
8. Stop timer T304 for the target cell (RRC).


In this paper, we will look through the latest progress of RACH-less HO and focus on the remaining issues for RACH-less HO. In addition, the support of CHO is discussed and tentative way forward is given.  
Discussion
RACH-less HO
During last RAN2 meeting, RACH-less HO was discussed and it has been agreed to support RACH-less HO for mobile IAB. In addition, it is agreed to reuse most parts of the RACH-less design from other WI, such as NTN. On the other hand, the RACH-less HO was discussed in NR-NTN and the following agreements was reached. 
Agreements:
1. Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission
2. The pre-allocated grant is provided with association to SSBs
3. The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs (can rediscuss in case of different input from RAN1)
4. UE selects an SSB associated to the pre-allocated grant with RSRP above a configured threshold, use the selected SSB and the corresponding UL grant occasions for the initial UL transmission
5. ta-Report can be included in ServingCellConfigCommon in the RACH-less HO command
6. RAN2 understands that if pre-allocated grant is not configured and dynamic grant is used for first UL transmission, if UL HARQ mode is configured, HARQ mode A is recommended for the HARQ process (this is anyway up to NW implementation and there is no Stage2 and Stage3 spec impact)
7. The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts.
8. If no SSB mapping to pre-allocated grant has RSRP above the threshold, fallback to RACH HO (with new SSB selection), while T304 is running
Moreover, the MAC running CR (R2-2309345) and RRC running CR of NR-NTN which include the RACH-less HO feature have been drafted and discussed via email discussion in NR-NTN.  The detailed specification change for TS 38.331 are cited as follows:
	ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    daps-UplinkPowerConfig-r16      DAPS-UplinkPowerConfig-r16                                      OPTIONAL    -- Need N
    ]],
    [[
    sl-PathSwitchConfig-r17         SL-PathSwitchConfig-r17                                         OPTIONAL    -- Cond DirectToIndirect-PathSwitch
    ]],
    [[
[bookmark: OLE_LINK18]    rach-LessHO-r18                 RACH-LessHO-r18                                                 OPTIONAL    -- Need R
    ]]

}

RACH-LessHO-r18 ::=             SEQUENCE {
    ntn-Rach-LessHO-r18                SEQUENCE {
[bookmark: OLE_LINK22]        targetNTA-r18                      ENUMERATED {zero, source},
[bookmark: OLE_LINK14]        ulGrantInfo-r18                    SEQUENCE {
[bookmark: OLE_LINK6]            ulGrantConfig-r18                  ConfiguredGrantConfig,
            ntn-RSRP-ThresholdSSB-r18          RSRP-Range,
            ntn-SSB-PerCG-PUSCH-r17            ENUMERATED {oneEighth, oneFourth, half, one, two, four, eight, sixteen},
            ntn-SSB-Subset-r18                 CHOICE {
              shortBitmap-r18                      BIT STRING (SIZE (4)),
              mediumBitmap-r18                     BIT STRING (SIZE (8)),
              longBitmap-r18                       BIT STRING (SIZE (64))
            },
            ntn-DMRS-Ports-r17                 CHOICE {
              dmrsType1-r17                        BIT STRING (SIZE (8)),
              dmrsType2-r17                        BIT STRING (SIZE (12))
            },
            ntn-NrofDMRS-Sequences-r17         INTEGER (1..2)
        }                                                                                   OPTIONAL    -- Need R
    }                                                                                       OPTIONAL,   -- Need R
    ...
}


As we can see, the RACH-less HO relevant parameters are included in the ntn-Rach-LessHO IE. It means that this set of RACH-less HO parameters are used specifically for NTN. In order to support the RACH-less HO for mobile IAB, the following two options may be  considered:
Option 1: design a new set of RACH-less HO parameters for mobile IAB
Option 2: rename the ntn-Rach-LessHO IE to more generic naming, i.e. rach-LessHO and use it for mobile IAB as well
Actually, RAN2 has agreed to reuse most parts of the RACH-less design from other WI, such as NTN, for mobile IAB. In order to avoid the duplicated effort for specification maintenance, it is suggested to reuse the same set of RACH-less HO parameters for NTN and mobile IAB. Moreover, it is suggested to further extend the usage scenario of RACH-less HO to generic UE.  
Proposal 1: RAN2 is suggested to reuse one set of RACH-less HO parameters for NTN, mobile IAB and other Rel-18 UEs. 
Moreover, during RAN2#121bis meeting, it is agreed that RACH-less HO with same TA with security key change is in scope for served UEs during mIAB DU migration. However, according to the NTN agreement, the TA may be either  value 0 or same as source cell, which is different from mobile IAB. Based on this observation, it is suggested that network only configure TA same as source cell for UE’s RACH-less HO when UE is served by mobile IAB.
Proposal 2:  For the RACH-less HO configuration for UE served by mobile IAB, only the TA same as source cell can be configured by network.
As discussed in the last RAN2 meeting, RAN2 think that to have a fast handover from UE point of view for legacy UEs it is important that the target cell is known to the UE (detected and measured). Suppose the UE measurement report of target cell is available, target gNB may select a beam and include the beam indication in the RACH-less HO command. In addition, suppose the source logical DU can share the beam direction info with the target logical DU, the UE may also be configured with the beam indication in the RACH-less HO command. On the other hand, if the measurement report of target cell is not available, it is anyway feasible for the target gNB to configure RACH-based HO for UE. Whether RACH-less HO or RACH-based HO is configured for R18 on-board UE can be up to network implementation. 
Proposal 3: Whether RACH-less HO or RACH-based HO is configured for R18 on-board UE can be up to network implementation. 
[bookmark: _GoBack]On the other hand, the HO command is generated by target gNB, it is natural for the target gNB to configure the RACH-less HO. Actually, the target gNB may get the source cell identify, UE capability(e.g. support RACH-less HO or not), and the UE measurement report of target cell via the HandoverPreparationInformation transferred to the target gNB during the HO preparation procedure. In addition, the target gNB may determine the UE’s source serving cell is mobile IAB cell based on the NCGI of source cell based on the previous signalling exchange during the mobile IAB-DU migration. Therefore, target gNB may determine whether the RACH-less HO can be configured for the UE served by the mobile IAB cell. 
Proposal 4:  Target gNB may decide and configure the RACH-less HO for UE served by the mobile IAB cell.
2.2 CHO
For IAB node migration, if following legacy handover procedure, the source donor CU needs to send RRCReconfiguration messages to all served UEs individually, which will spend a lot of time. By using CHO mechanism, the RRCReconfiguration message including conditional configurations can be sent to served UEs in advance. And when the handover execution condition is met, the UEs execute the conditional handover procedure automatically. In legacy CHO mechanism, CHO events A3 (Neighbour becomes offset better than SpCell)/A5(SpCell becomes worse than threshold1 and neighbour becomes better than threshold2) are used for triggering a conditional handover procedure. However, in mobile IAB scenario, the UEs are relatively stationary to the mobile IAB node. That means the radio link quality of UE’s serving cell will not deteriorate. Therefore legacy triggering condition for CHO is not applicable for UEs served by mobile IAB scenario. 
During RAN2#121bis meeting, the support of CHO with CondT1 for mobile IAB was briefly discussed and it is still FFS if the CondT1 can be used “for free”, i.e. if TS impact is just to slightly modify the description to make it also applicable to TN. As we know, CondT1 can be configured to control time window [T1, T2] in which CHO execution is allowed. For CHO with CondT1 for a candidate cell, the network further configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. According to the existing specification, CHO event A4 (Neighbour becomes better than threshold) is usually used for the CHO in non-terrestrial networks.  
In our opinion, CHO is only useful for the migration sequence of mobile IAB-DU migration first, then mobile IAB-MT migration and finally on-board UE migration scenario. In this case, CHO command is received by on-board UE after mobile IAB-DU migration and before mobile IAB-MT migration while the CHO execution of on-board UE is usually triggered after the completion the mobile IAB-MT’s migration. Suppose the mobile IAB-MT’s migration fails after the UE receives the CHO configuration with time condition, it may cause the on-board UE to execute HO procedure unnecessarily.
In order to solve the aforementioned problem, it is suggested to consider CHO event A4 for the CHO of mobile IAB scenario. To be specific, when the neighbour cell which is a CHO candidate cell becomes better than a threshold, UE shall perform the handover towards this neighbor cell. It is not necessary to consider the CondT1 for this scenario. 
Proposal 5: If RAN2 decides to support CHO, CHO event A4 should be allowed to be used for the conditional handover of UEs served by the mobile IAB node. It is not necessary to consider the CondT1 for this scenario.
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In this contribution, we focus on the remaining issues for mobile IAB and present our point of view. The following proposals are given:
Proposal 1: RAN2 is suggested to reuse one set of RACH-less HO parameters for NTN, mobile IAB and other Rel-18 UEs. 
Proposal 2:  For the RACH-less HO configuration for UE served by mobile IAB, only the TA same as source cell can be configured by network.
Proposal 3: Whether RACH-less HO or RACH-based HO is configured for R18 on-board UE can be up to network implementation. 
Proposal 4:  Target gNB may decide and configure the RACH-less HO for UE served by the mobile IAB cell.
Proposal 5: If RAN2 decides to support CHO, CHO event A4 should be allowed to be used for the conditional handover of UEs served by the mobile IAB node.  It is not necessary to consider the CondT1 for this scenario.
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