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1	Introduction
It was agreed the RACH-less HO for mobile IAB is expected to reuse most parts from NTN. This contribution mainly focuses on the differences between the RACH-less for mobile IAB and for NTN.
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2.1	NTA indication
For the indication of NTA, the NTN MAC running CR noted as follows:
	1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2> start or restart the timeAlignmentTimer associated with PTAG.



NTN MAC CR directly referred to targetNTA in rach-LessHO for NTA the indication, which can be set to “zero” and “source” as illustrated in NTN RRC CR:
	RACH-LessHO-r18 ::=             SEQUENCE {
    targetNTA-r18                      ENUMERATED {zero, source}                OPTIONAL,   -- Need R
    tci-StateID-r18                    ENUMERATED {FFS}                         OPTIONAL    -- Need R
}



[bookmark: _Toc499559239][bookmark: _Toc61387173][bookmark: _Toc147158672]But it was agreed in mobile IAB that the NTA in the target cell should be only identical to the source cell. Thus the text for the NTA indication in NTN MAC running CR cannot be directly used for the mobile IAB. It is observed:
Observation 1: Mobile IAB only supports the same TA case, which is different with NTN.
2.2	Beam indication
The beam indications are different for configured grant (CG) case and dynamic grant (DG) case in NTN: 
	The initial uplink transmission in a RACH-less handover procedure can be performed either using a dynamic uplink grant or a configured uplink grant Type 1 preallocated by RRC, if configured.
When rach-LessHO is configured, the MAC entity shall:
1>	if cg-NTN-RACH-less-Configuration is configured:
2> select a configured uplink grant for initial uplink transmission according to clause 5.8.2.
1> else:
2> if tci-StateID is configured in rach-lessHO:
3> indicate to lower layers the TCI state information included in tci-StateID;
2> monitor the PDCCH as specified in TS 38.213 [6].




Specifically, for the CG case, in clause 5.8.2, it is noted:
	For an uplink grant configured for configured grant Type 1 for RACH-less handover, when rach-lessHO is configured and the first PUSCH transmission to the Serving Cell has not been performed, for each configured uplink grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:
1> if at least one SSB corresponding to the configured uplink grant with SS-RSRP above ntn-RSRP-ThresholdSSB is available:
2> select an SSB with SS-RSRP above ntn-RSRP-ThresholdSSB amongst the SSB(s) associated with the configured uplink grant;
2>	indicate the selected SSB index to the lower layer;
2>	consider this configured uplink grant as valid.
1>	else:
2>	consider this configured uplink grant as not valid;
2>	initiate Random Access procedure in clause 5.1.
NOTE X:	When the UE determines if there is an SSB with SS-RSRP above ntn-RSRP-ThresholdSSB, the UE uses the latest unfiltered L1-RSRP measurement.



According to NTN MAC running CR, the beam is not indicated in NTN CG RACH-less. It is because in NTN the HO may happen without beam level measurement result, e.g., for the latency reduction. The network has no idea for indicating an exact beam. In that case, CG occasion and SSB’s mapping is provided to the UE, and the UE selects an SSB based on RSRP. But in mobile IAB, it is possible the network indicates an exact beam based on the beam level measurement result or by other NW implementation methods (e.g., beam reuse).
Observation 2:	In NTN, the beam is not indicated in CG RACH-less. While the beam indication is possible in CG RACH-less case in mobile IAB, based on the measurement result of beam level or other NW implementation.
The CG configuration in NTN RRC running CR is defined as follows:
	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
}



We see that the candidate beams can be given by a bitmap of SSB subset. If only one SSB is included, it can be regarded as a kind of explicit beam indication. But that should be discussed and confirmed by RAN2.
Observation 3:	In NTN CG RACH-less, the candidate beams are given by a bitmap of SSB subset. It is possible only one beam is included.
Based on the observations above, there exist two ways forward for the CG based RACH-less for mobile IAB.
· WF1: CG is not supported by mobile IAB RACH-less. That is reasonable, because in mobile IAB the beam is always decided/known by the target cell and DG is always applicable, and there is also no motivation of latency reduction as NTN to support CG.
· WF2: CG is supported by mobile IAB RACH-less and is different from NTN in the following two aspects: 
· HO CMD always include the beam even for CG, which means the association between SSB and CG occasion is not needed.
· To support indicating only one beam in CG configuration for RACH-less.
It is proposed: 
Proposal 1: As to the difference from NTN RACH-less, following WFs can be considered for mobile IAB:
· WF1: The CG-based RACH-less is not supported by mobile IAB RACH-less, since the beam is always decided/known by the target cell and there is no latency reduction motivation;
WF2: The CG-based RACH-less is supported by mobile IAB RACH-less, by the following two options:
· WF2a: The handover command can also explicitly indicate the beam, even for the CG-based RACH-less, which will be directly used by UE.
· WF2b: RAN2 confirms to support the case of only one beam associated with the CG occasions in the CG configuration for RACH-less.
3	Conclusion
This contribution studies the differences between the RACH-less for mobile IAB and for NTN based on the current NTN MAC running CR. It is observed and proposed:
Observation 1: Mobile IAB only supports the same TA case, which is different with NTN.
Observation 2:	In NTN, the beam is not indicated in CG RACH-less. While the beam indication is possible in CG RACH-less case in mobile IAB, based on the measurement result of beam level or other NW implementation.
Observation 3:	In NTN CG RACH-less, the candidate beams are given by a bitmap of SSB subset. It is possible only one beam is included.
Proposal 1: As to the difference from NTN RACH-less, following WFs can be considered for mobile IAB:
· WF1: The CG-based RACH-less is not supported by mobile IAB RACH-less, since the beam is always decided/known by the target cell and there is no latency reduction motivation;
WF2: The CG-based RACH-less is supported by mobile IAB RACH-less, by the following two options:
· WF2a: The handover command can also explicitly indicate the beam, even for the CG-based RACH-less, which will be directly used by UE.
· WF2b: RAN2 confirms to support the case of only one beam associated with the CG occasions in the CG configuration for RACH-less.
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