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1. Introduction
In the RAN2#121bis-e meeting, RAN2 discussed some issues related to the handover enhancements, and made some agreements as follows [1]. 
Agreements via email – from offline 109:

1. NTN RACH-less HO is supported for Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB;

2. NTN RACH-less HO can be supported for intra-satellite handover with different feeder links, i.e., with gateway/gNB switch, inter-satellite handover with gateway/gNB switch, and inter-satellite handover with same gateway/gNB.

3. RAN2 confirms the general UE procedure for NTN RACH-less HO 


1.
receive a RACH-less HO command which can include pre-allocated grant optionally. FFS N_TA is optional. (RRC)


2.
start timer T304 for the target cell (RRC)


3.
perform DL and UL synchronization, and start timer T430. FFS how to perform RACH-less UL synchronization to NTN target cell. (RRC, MAC)


4.
start time alignment timer (MAC)


5.
monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)


6.
send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)


7.
consider RACH-less HO is completed upon receiving NW confirmation. FFS how to confirm RACH-less HO is successfully completed. (RRC, MAC)


8.
stop timer T304 for the target cell. (RRC)


FFS whether to release UL grant if pre-allocated after RACH-less HO completion


FFS RACH-less HO failure handling, e.g. whether UE fallback to RACH-based HO to the target cell


FFS procedure for RACH-less HO combined with PCI unchanged or CHO if supported

4.
The pre-allocated grant is provided as type-1 CG

5.
Send an LS to RAN1 informing RAN2 agreements on NTN RACH-less HO and check RAN1 views on the following aspects:


1. whether the pre-allocated grant is provided with association to SSBs; if so, whether a RSRP threshold is configured for SSB selection.


2. to monitor target cell PDCCH for dynamic grant for initial UL transmission, whether beam indication can be provided in RACH-less HO command.


3. power control for initial UL transmission

Agreements online:

1. At least for pre-allocated grant, for the confirmation of RACH-less HO completion we reuse of LTE approach, i.e., UE Contention Resolution Identity MAC CE is used but UE ignores the content of this field. FFS if anything else is needed for dynamic grant

2. Consider to support combining RACH-less HO with time-based CHO for NTN, taking into account the 1) validity of pre-allocated grant and potential waste of reserved resource; 2) when/how to provide dynamic grant in PDCCH.

In this contribution, we discuss further for handover enhancements.
2. Discussion
RACH-less HO

In the last meeting, high-level procedure of NTN RACH-less HO were agreed, and there are some FFS points for this procedure.

FFS whether to release UL grant if pre-allocated after RACH-less HO completion


FFS RACH-less HO failure handling, e.g. whether UE fallback to RACH-based HO to the target cell
About pre-allocated resource for RACH-less HO, pre-allocated resource for RACH-less HO is configured in rach-Skip in LTE and it is released after completion of HO. Because the pre-allocated resource for RACH-less HO is optimized to transmit first UL data (i.e. RRCReconfigurationComplete message), NW should allocate suitable resources for subsequent UL data after compilation of HO. This concept can be followed in NTN RACH-less HO case.
Proposal 1: Pre-allocated UL grant for RACH-less HO is released upon HO completion as LTE RACH-less HO.
About RACH-less failure handling, fallback to RACH-based HO to the target cell was proposed. If the failure is occurred due to the trouble after DL synchronization, it may be reasonable to fallback because the target cell is already found. However, if the failure is occurred due to the failure of DL synchronization, normal re-establishment procedure is reasonable. Therefore, to achieve the stable operation, RRC re-establishment procedure should be triggered if RACH-less HO is failed.

Proposal 2: RRC re-establishment procedure is triggered if RACH-less HO is failed.

Common (C)HO configuration
Handover command includes both (target) cell specific information and UE specific information. The cell specific information is common information for all UEs. Therefore, it may have a benefit if this information is provided to plural UEs by using one message (i.e. broadcast/multicast/groupcast) and this mechanism was discussed in the last meeting.

At first, we think the cell configuration is not changed so drastically compared with TN network case. So, the size of delta configuration of common configuration part in (C)HO command should be small. In this case, effectivity of broadcasting common (C)HO configuration is not large.
In addition, since it is needed to ensure all UEs in the cell can receive the message before handover, NW needs to adjust the UE scheduling. If signalling frequency is increased, this incurs the decrease of the cell UE throughput, and if signalling frequency is decreased, UEs may not be able to get the information before triggering handover. 
About the multicast/groupcast signalling, they have similar issue of the broadcast case. In addition, if multicast/groupcast supports the retransmission, some multicast/groupcast retransmission may be occurred for some part of UEs.
Therefore, we think the cost-effectiveness of common (C)HO configuration is not high. So, broadcasting of common (C)HO configuration should not be introduced.
Proposal 3: Broadcasting of common (C)HO configuration is not introduced in Rel18 NTN.
Group HO

Caused by the moving of cell coverage of earth moving cell, many handovers are triggered simultaneously. To solve the part of this issue, the group HO was proposed and discussed. However, to reduce the transmission of huge number of simultaneous handover command for earth moving cell case, location-based CHO can be used. In addition, for the feeder link switch case, since this switch timing can be considered by system, time-based CHO solution can be used. 
Observation 1: Location-based CHO and/or time-based CHO can be used for reducing the number of simultaneous handover command for UEs.
In addition, for group HO, to make the appropriate group and inform the grouping information to UEs, some additional UL/DL signalling is needed, and these signalling size would be similar or larger than the signalling size to indicate the execution of HO by unicast signalling. Therefore, we propose group HO mechanism is not introduced in Rel18 NTN.

Proposal 4: Group HO mechanism is not introduced in Rel18 NTN.

3. Conclusion

In this contribution, we made the following proposals:
Proposal 1: Pre-allocated UL grant for RACH-less HO is released upon HO completion as LTE RACH-less HO.
Proposal 2: RRC re-establishment procedure is triggered if RACH-less HO is failed.

Proposal 3: Broadcasting of common (C)HO configuration is not introduced in Rel18 NTN.

Observation 1: Location-based CHO and/or time-based CHO can be used for reducing the number of simultaneous handover command for UEs.
Proposal 4: Group HO mechanism is not introduced in Rel18 NTN.
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