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1. Introduction 
In email discussion [Post111-e][911][NTN] Connected mode aspects, mobility related issues have been discussed. In this contribution, we further elaborate our views on mobility management for NTN in addition to our inputs in the email discussion.
2. Discussion

2.1 Conditional handover for NTN
In Rel-16, conditional handover, a procedure to configure multiple target cells and then execute handover when the pre-configured conditions are met, was introduced. Network will pre-configure the handover execution conditions in advance. UE will evaluate execution conditions and perform the handover once those conditions are satisfied.
The NTN study item identified that Conditional handover is promising in NTN in terms of signalling overhead reduction and potential less handover failures, thanks to the predictable satellite trajectory. Different triggers namely measurement-based triggering, location triggering, time(r)-based triggering, timing advance value based triggering, elevation angles of source and target cells based triggering, have been discussed in email discussion [Post111-e][911]. As already expressed in email discussion, we think both location and timer would be useful to support the conditional handover for NTN.

In CHO preparation stage, if the network is aware of the UE’s location, it would help the network to decide what’s the potential handover target cells for this specific UE, according to satellite’s ephemeris information. Therefore, the network will send re-configuration message with proper handover target cell list.
In the CHO execution stage, with UE’s location information together with satellite’s ephemeris information, network can predict relatively precisely when the UE probably needs to handover. Therefore, a timer can be pre-configured as a handover trigger.
Proposal 1: UE’s location information is used in CHO preparation stage to assist network to configure the handover target cells.

Proposal 2: Time/timer based conditional handover execution trigger is supported in NTN.

There are following conditions for initiating RRC Reconfiguration message in TS 38.331 v16.2.0:

	-
the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is performed only when AS security has been activated;

-
the addition of Secondary Cell Group and SCells is performed only when AS security has been activated;

-
the reconfigurationWithSync is included in secondaryCellGroup only when at least one RLC bearer is setup in SCG;

-
the reconfigurationWithSync is included in masterCellGroup only when AS security has been activated, and SRB2 with at least one DRB or, for IAB, SRB2, are setup and not suspended;

-
the conditionalReconfiguration for CPC is included only when at least one RLC bearer is setup in SCG;

-
the conditionalReconfiguration for CHO is included only when AS security has been activated, and SRB2 with at least one DRB or, for IAB, SRB2, are setup and not suspended.


In Rel-16 IAB, the reconfigurationWithSync is included in masterCellGroup only when AS security has been activated and SRB2 is setup and not suspended. It implies that handover command and radio bearer setup can be combined in the same RRC reconfiguration message. We believe that a similar mechanism of allowing the reconfiguration message to include both DRB setup and HO command is needed for NTN due to following benefits:
1) Multiple target cells, based on ephemeris information, on the planned trajectory path of satellites hovering over the UE can be included in the reconfiguration message for future potential handovers. Since mobility is predictable, it makes sense to include HO configuration at the time of bearer setup.
2) To include handover signalling together with radio bearer setup can further randomize the UEs to perform handover, hence reducing the network congestion especially when a large quantity of UEs handover to the same satellite cell. If legacy HO procedure is used, then all UEs in one cell need to receive RRC Reconfiguration message at the same time. If, however, reconfiguration message sent during the bearer setup is used for HO command then the network load can be distributed.
Proposal 3: Multiple handover configurations (or target cells) included in one RRC reconfiguration message when AS security has been activated and SRB2 is setup and not suspended is supported in NTN.
3. Conclusion

We propose RAN2 to discuss the proposals as follows.

Proposal 1: UE’s location information is used in CHO preparation stage to assist network to configure the handover target cells.

Proposal 2: Time/timer based conditional handover execution trigger is supported in NTN.

Proposal 3: Multiple handover configurations (or target cells) included in one RRC reconfiguration message when AS security has been activated and SRB2 is setup and not suspended is supported in NTN.
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