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1	Introduction
During Rel-18, a RACH-less HO solution has been specified for the NTN and mobile IAB WIs. However, a question is whether this RACH-less solution can be easily (without particular specification effort) extended to legacy L3 handover procedure. This contribution discuss this aspect and provide some reasoning for the case where RACH-less would be supported for legacy handover procedure.
[bookmark: _Ref178064866]2	Discussion
In Rel-18, both the NTN and Mobile IAB WIs agree to support the handover procedure without random access (RACH-less HO) and, in doing this, a common design has been agreed. In particular, the network has the possibility to indicate to the UE that an handover is a RACH-less handover based on a new indication introduced within the reconfigurationWithSync IE.
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                     TCI-StateId                                   OPTIONAL,   -- Cond MobileIAB
    dg-beam-r18                         SSB-Index                                     OPTIONAL,   -- Cond DG-RACH-LessHO
     ...
}


How is possible to notice, the only difference between NTN and Mobile IAB is that in NTN the beam indication is an SSB index, whereas in Mobile IAB the beam indication is a TCI state ID.
Nevertheless, it is worth noticing that the support of RACH-less HO for these two features is related to an important set of assumption that has been considered.
For the support of RACH-less HO for the case of Mobile IAB, the following assumption and restrictions have been made (or considered):
· RACH-less HO is supported only for intra-DU case. 
· RACH-less HO is supported only between logical DUs hosted on the same hardware. 
· Only NTA equal to source is valid for Mobile IAB has the two logical DUs are always co-located (in a way).
· The beam in the handover command is indicated basically blindly
· This is because measurements received in the source CU are not shared with the target CU measurements. Also, source CU does not really select “a beam” as RAN3 did not work on this.
[bookmark: _Toc158907122]RACH-less HO for the case of Mobile IAB is supported under the following set of assumptions/restrictions:
a. [bookmark: _Toc158907123]RACH-less HO is supported only for intra-DU case. 
b. [bookmark: _Toc158907124]RACH-less HO is supported only between logical DUs hosted on the same hardware. 
c. [bookmark: _Toc158907125]Only NTA equal to source is valid for Mobile IAB has the two logical DUs are always co-located (in a way).
d. [bookmark: _Toc158907126]The beam in the handover command is indicated basically blindly
i. [bookmark: _Toc158907127]This is because measurements received in the source CU are not shared with the target CU measurements. Also, source CU does not really select “a beam” as RAN3 did not work on this
For what concern the support of RACH-less HO for NTN, the following set of assumptions and restrictions have been made (or considered):
· RACH-less HO is basically only supported in FR1 (this has not been optimised to also support FR2).
· For case of FR1, the beam indication is almost irrelevant as only one wide beam is deployed.
· No support over Xn about who decides to do RACH-less HO and how the beam is selected (similar to Mobile IAB).
· The TA estimation (NTA only is supported for NTN) is done according to the position of the satellite, which is indicated via SIB19.
[bookmark: _Toc158907128]RACH-less HO for the case of NTN is supported under the following set of assumptions/restrictions:
e. [bookmark: _Toc158907129]RACH-less HO is basically only supported in FR1 (this has not been optimised to also support FR2).
f. [bookmark: _Toc158907130]For case of FR1, the beam indication is almost irrelevant as only one wide beam is deployed.
g. [bookmark: _Toc158907131]No support over Xn about who decides to do RACH-less HO and how the beam is selected (similar to Mobile IAB).
h. [bookmark: _Toc158907132]The TA estimation (NTA only equal to 0 is supported for NTN) is done according to the position of the satellite, which is indicated via SIB19.
A further aspect that is worth to highlight is that RAN3 was not involved in the work for RACH-less for the case of NTN and Mobile IAB and this is because the set of assumption and restrictions considered did not require to do so. However, if the support of RACH-less HO has to be extended to legacy L3 HO, at least an involvement of RAN3 to check the basic aspects over F1 and Xn is needed. Given that Rel-18 is frozen and there are only 2 quarter left to conclude the ASN.1 review, it would be good to delay the support of this feature to later releases (where all the necessary aspects can be checked thoroughly).
[bookmark: _Toc158907133]If the support of RACH-less HO has to be extended to legacy L3 HO, at least an involvement of RAN3 to check the basic aspects over F1 and Xn is needed (which was not done for the case of NTN and Mobile IAB).
Therefore, according to the following discussion we propose:
[bookmark: _Toc158907071]The legacy HO procedure without random access (except for NTN and Mobile IAB) is not supported in Rel-18.
Conclusion
In the previous sections we made the following observations: 
Observation 1	RACH-less HO for the case of Mobile IAB is supported under the following set of assumptions/restrictions:
a.	RACH-less HO is supported only for intra-DU case.
b.	RACH-less HO is supported only between logical DUs hosted on the same hardware.
c.	Only NTA equal to source is valid for Mobile IAB has the two logical DUs are always co-located (in a way).
d.	The beam in the handover command is indicated basically blindly
i.	This is because measurements received in the source CU are not shared with the target CU measurements. Also, source CU does not really select “a beam” as RAN3 did not work on this
Observation 2	RACH-less HO for the case of NTN is supported under the following set of assumptions/restrictions:
a.	RACH-less HO is basically only supported in FR1 (this has not been optimised to also support FR2).
b.	For case of FR1, the beam indication is almost irrelevant as only one wide beam is deployed.
c.	No support over Xn about who decides to do RACH-less HO and how the beam is selected (similar to Mobile IAB).
d.	The TA estimation (NTA only equal to 0 is supported for NTN) is done according to the position of the satellite, which is indicated via SIB19.
Observation 3	If the support of RACH-less HO has to be extended to legacy L3 HO, at least an involvement of RAN3 to check the basic aspects over F1 and Xn is needed (which was not done for the case of NTN and Mobile IAB).

Based on the discussion in the previous sections we propose the following:
Proposal 1	The legacy HO procedure without random access (except for NTN and Mobile IAB) is not supported in Rel-18.
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