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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
We think that the benefit of time/location based trigger can be realised only if signalling overheads are managed properly during handover. In this contribution, we observe that a major chunk of signalling takes place during HO preparation phase for a normal HO and could be a good candidate for signalling overhead reduction.
2. Discussion
2.1 Signalling overhead during handovers
All UEs in an NTN cell are expected to experience a change of cell due to new satellite taking over every few seconds in a LEO constellation. Normally networks are not dimensioned to handle handover of all connected UEs in a cell and that too within a short period of time.
A significant chunk of HO or CHO signalling takes place during the Handover Preparation phase as shown with the red circle in the figure below. Handover preparation signalling takes place between network nodes without any UE involvement. Most handovers are predictable in NTN because these occur due to the movement of cells and at regular intervals. Only a very small number of handovers are expected to be due to UE mobility, as it was agreed during RAN2_119bise:
	1.	RAN2 confirms that at least for the moving cell case the next serving cells can be largely predicted in NTN (at least for UEs not at the cell edge) thanks to the existence of predefined satellite orbits and negligible UE’s mobility in comparison to satellite’s motion (we can further discuss at the next meeting whether this applies to idle mode UEs as well).



For CHO, currently two cells can be configured during the HO preparation phase. If more than two cells are prepared in advance, then HO preparation signalling overhead can be shifted from the time when actual handover takes place.

[image: ]
Figure 1: CHO signalling procedure

Observation: A significant chunk of HO signalling takes place during HO preparation phase and HOs are mainly due to cell movement. The oncoming cells are expected to support all UEs in a geographical area i.e. resource reservation is mainly to cater the traffic emanating from a geographical area and different from the scenario where resources are reserved due to unpredictable movement of UEs in Terrestrial Networks.
The resource reservation in target cells can be left to gNB implementation. It is only a matter of time that this new cell will anyway be prepared to handle the current load from a fixed location. In the absence of preconfiguration of multiple target cells, every few seconds full HO signalling needs to be exchanged for each connected UE in a cell. Majority of signalling can be reduced by configuring multiple candidate cells and also not deleting the CHO configuration after CHO has been executed (so that CHO configuration is still valid for next cell taking over without any explicit signalling). 
CHO configuration is possible only after SRB2 has been setup and AS security is activated with at least one DRB. We think that handover command and radio bearer setup can be combined in the same RRC reconfiguration message to include both DRB setup and HO command.
Providing CHO configuration during Radio bearer setup can further randomize the UEs handover preparation signalling and also optimising the signalling overhead beyond HO preparation phase, hence reducing the network/signalling load especially when a large number of UEs handover to the same target satellite cell. 
The feasibility of proving multiple target cells configurations is justified as e.g. RAN2 agreed to support pre-allocated grant in RACH-less HO command for initial UL transmission in RACH-less HO, and the implementation of this type-1 CG in the running CR is 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
}

It seems to be feasible that source cell negotiate with multiple following target cells in advance and then provide such CG configurations in advance for more than one target cells in a single HO command to UE. This way, UE is able to switch between different cells in time. 
Proposal 1: Multiple target cells are included for CHO configuration.
3. Conclusion
We propose RAN2 to discuss and agree following observation and proposals:
Observation: A significant chunk of HO signalling takes place during HO preparation phase and HOs are mainly due to cell movement. The oncoming cells are expected to support all UEs in a geographical area i.e. resource reservation is mainly to cater the traffic emanating from a geographical area and different from the scenario where resources are reserved due to unpredictable movement of UEs in Terrestrial Networks.
Proposal 1: Multiple target cells are included for CHO configuration.
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