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Introduction
During the last RAN2 meeting, the RACH-less HO was discussed and the following agreements were reached: 
	 timeAlignmentTimer is restarted at every reception of HO command containing the RACH-less configuration (confirms existing mIAB agreement; excludes any further NTN-specific changes such as TA value range).
The network indicates that NTA in the target cell is identical to the source cell (confirms existing mIAB agreement).
Unchanged PCI scenario (as discussed for NTN) is not applicable to mIAB.
Configured uplink grant (type1) should be discarded when the corresponding configured uplink grant configuration is released by RRC.
When rach-LessHO is configured, and if configured grant is not configured, the UE will monitor the PDCCH.
For mIAB RACH-less HO, the target cell beam information is explicitly included in HO command (confirms existing mIAB agreement).
For RACH-less HO in mIAB, it is left to network implementation whether the network selects a beam (to indicate to the UE) based on the UE measurement report, or the network uses implicit knowledge to select a beam (to indicate to the UE).
The case where NTA explicitly provided by the network is 0 is not applicable to mIAB.
(Follow NTN WI:) successful reception of UE’s first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as the first UL transmission (can be either DL assignment or UL grant addressed to same HARQ process for the new transmission).
Observation: for mIAB, the network can always provide a beam indication.


On the other hand, a post-meeting email discussion on MAC CR was organized and the impact of RACH-less HO on MAC was further discussed. The remaining issues are whether an RSRP threshold is configured for SSB selection for preallocated uplink grant for the RACH-less HO of mobile IAB scenario. In this paper, we will focus on the remaining issues for RACH-less HO and tentative way forward is given.  


Discussion
During last RAN2 meeting, RACH-less HO was discussed and a lot of details has been agreed. On the other hand, the RACH-less HO was discussed in NR-NTN. The 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
    ]],
    [[
    rach-LessHO-r18                 RACH-LessHO-r18                                                 OPTIONAL    -- Need N
    ]]

}

RACH-LessHO-r18 ::=                 SEQUENCE {
    targetNTA-r18                       ENUMERATED {zero, source}                OPTIONAL,   -- Need R
    tci-StateID-r18                     ENUMERATED {FFS}                         OPTIONAL    -- Need R
}

CG-NTN-RACH-less-Configuration-r18 ::= SEQUENCE {
    ntn-RSRP-ThresholdSSB-r18   RSRP-Range,
    ntn-SSB-PerCG-PUSCH-r18     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-r18          CHOICE {
       dmrsType1-r18                BIT STRING (SIZE (8)),
       dmrsType2-r18                BIT STRING (SIZE (12))
    }                                                                                                    OPTIONAL,   -- Need R
    ntn-NrofDMRS-Sequences-r18      INTEGER (1..2)                                                       OPTIONAL    -- Need R
}
-- TAG-CONFIGUREDGRANTCONFIG-STOP
-- ASN1STOP
Editor’s note: FFS whether SSB’s association with the CG can be optional and UE behaviour in NTN RACH-less HO.


According to the post-meeting email discussion on MAC CR, the remaining issue for RACH-less HO is whether an RSRP threshold is configured for SSB selection for preallocated uplink grant of mobile IAB scenario and whether the beam indication is also provided when preallocated uplink grant is configured for RACH-less HO. 
Actually whether the RSRP threshold has to be configured for preallocated uplink grant for the RACH-less HO has been discussed in NTN WI during RAN2#123bis meeting. And it is finally agreed that the preallocated UL grant must be configured with an associated RSRP threshold as shown below. 
	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.
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.
Preallocated UL grant must be configured with an associated RSRP threshold.


The reason is that the RSRP threshold can be used by UE to check if there is suitable SSB above threshold so as to avoid the potential transmission failure by selecting a poor or sub-optimal SSB. Based on the agreement reached in NTN WI, if no SSB mapping to pre-allocated grant has RSRP above the threshold, UE considers the configured grant  as not valid and will fallback to RACH HO (with new SSB selection), while T304 is running. This is also in-line with CG-SDT design. Considering that we have reached consensus that RACH-less HO for mIAB is expected to reuse most parts from other WI, such as NTN, it is suggested to follow the NTN design and always configure the RSRP threshold for preallocated uplink grant for the RACH-less HO.
Observation 1: It has been agreed in NTN WI that preallocated UL grant must be configured with an associated RSRP threshold for RACH-less HO. 
Observation 2: The RSRP threshold can be used by UE to check if there is suitable SSB. If no SSB mapping to pre-allocated grant has RSRP above the threshold, UE will fallback to RACH HO.
Proposal 1: It is suggested to always configure the RSRP threshold for preallocated uplink grant for the RACH-less HO in mIAB.
On the other hand, there is an observation for mIAB, i.e., the network can always provide a beam indication. However, in NTN, it is agreed that single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission. It means that the beam indication in HO command is only configured for the dynamic grant instead of configured grant. Actually, when the configured grant is configured for RACH-less HO, UE may select the SSB and the corresponding UL grant occasions for the initial UL transmission. The beam indication is actually of no use for the UE and even cause ambiguous behavior of UE. Based on this observation, it is suggested to follow the NTN design for RACH-less HO, i.e. beam indication is configured for the dynamic grant, not for configured grant. To be specific,  if target gNB determine to provide configured grant for the RACH-less HO of UE, the beam indication is not configured. Only if the dynamic grant is used, the beam indication is configured. Actually, this feature is already captured in the latest running CR in NTN and no additional effort is needed. 
Proposal 2: It is suggested not to provide the beam indication when configured grant is configured for the RACH-less HO.
Moreover, it is argued during the email discussion of MAC CR whether multiple beam indications should be configured and RSRP threshold should also be configured when the dynamic grant is used for the RACH-less HO.  In our opinion, for the mIAB scenario, the relative location of UE and mobile IAB node does not change. The target cell may determine the beam based on the measurement report or the the context sharing within mobile IAB-DU. Singe beam indication is enough. Correspondingly, for the DG case and only one beam indication is configured, it is not necessary to configure the threshold.
Proposal 3: Singe beam indication and no RSRP threshold is configured when dynamic grant is used for the RACH-less HO in mIAB. 
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In this contribution, we focus on the remaining issues for RACH-less HO and present our point of view. The following proposals are given:
Observation 1: It has been agreed in NTN WI that preallocated UL grant must be configured with an associated RSRP threshold for RACH-less HO. 
Observation 2: The RSRP threshold can be used by UE to check if there is suitable SSB. If no SSB mapping to pre-allocated grant has RSRP above the threshold, UE will fallback to RACH HO.
Proposal 1: It is suggested to always configure the RSRP threshold for preallocated uplink grant for the RACH-less HO in mIAB.
Proposal 2: It is suggested not to provide the beam indication when configured grant is configured for the RACH-less
Proposal 3: Singe beam indication and no RSRP threshold is configured when dynamic grant is used for the RACH-less HO in mIAB.  HO.
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