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Introduction
In previous meeting, RAN3 had below agreements and open issues. 
It is assumed that the gNB can be informed about the scheduling of switch over events and usable radio resources and possibly the update of neighbouring gNBs 
The execution of feeder link switch over may involve procedures over Xn and/or NG interfaces
1: By which entity (e.g. NTN control functions) and how (by signalling or OAM) gNB can be informed about the scheduling of switch over events and usable radio resources and possibly the update of neighbouring gNBs.
2: The need to exchange updates on cell relation info between RAN nodes via Xn/NG to make proper RRM measurement configuration, and handover preparation (set the target cell id). The details of the procedure/message sequence during feeder link switch over. The principles of how feeder-link switch over works in terms of the role of involved nodes, functions, and exchange of information (taking into account RAN2 outcomes).
3: For soft switch over, the need for enhancing features for hand-over and neighbouring relationship update (e.g. RACH less, RACH attempts distribution, collective hand-over) that will minimize signalling overhead during feeder link switch over (taking into account RAN2 outcomes).
4: For hard switch over, the need for possible enhancing features to minimize radio link interruption delay.
5: Relationship between NTN system and gNB. (possible TP for an annex of 38.300)
6: Further discuss a figure illustrating the feeder link switch considering figures in 8.7.1.1.1/2 of TR38.821 as starting point
In [1], we had discussed there will be RACH congestion and collision issues during the switchover, and solutions to solve this issue is pending to RAN2, however, RAN2 had barely no agreements on the issues and solutions. In this paper, we would like to further discuss the possible enhancements on handover during the switchover to solve the issues.
Discussion
2.1 Issue description
Considering the large size of NTN cell, a large number of connected UEs may be served by the satellite, which means a large number of handovers will happen at the same time or in a very limited time during the feed link switchover. Thus, the RACH congestion and collision will happen, which lead to handover failures and service interruption. 
In addition, signalling overhead will also be a problem when many handovers signalling will be transmitted during a very limited time. 
So we can summarize that there are two key issues during feeder link switch over, which are RACH issue and signalling overhead. Here we only address the Xn/NG impact about the possible solutions for the key issues.
Observation 1: there are two key issues during feeder link switch over, which are RACH issues and signalling overhead.
2.2 Possible solutions
To solve the key issues during feeder link switchover, below solutions can be considered:
· RACH-less Handover
· Distributed RACH attempts
· Collective hand-over
As RACH-less HO for NTN is de-prioritized for now (we can come back to this later in this release), we would like to discuss distributed RACH attempts and collective hand-over in this paper.
RACH attempts distribution
If knowing the number of handover UEs, the assistant information of UEs (e.g. location), the RACH capacity in the target gNB, the actual handover time for each UE can be controlled by the network to distribute the RACH attempts within the duration of feeder link switch, thus, the RACH issues can be reduced or avoid.
In this solution, a handover policy is used to distribute the RACH attempts within the duration of feeder link switch, which can be generated by the source gNB (option A) or the target gNB (option B).
The example procedure of option A is shown in figure 1. The target gNB notifies the source gNB the available RACH resources of the target gNB in advance. The source gNB generates handover policy considering the number of the connected UEs, the location of UEs, the available RACH resources of the target gNB and so on. If UE X meets the condition 1, it will perform handover at T1.


Figure 1
The example procedure of option B is shown in figure 2. The target gNB notifies the source gNB the list of handover UEs with assistant information. The target gNB generates handover policy considering the number of the connected UEs, the assistant information of UEs, the available RACH resources of its own and so on. The target gNB notifies the source gNB the handover policy. The source gNB applies it. If UE X meets the condition 1, it will perform handover at T1.


Figure 2
Observation 2: Handovers with RACH attempts distribution policy can be used in feeder link switchover to solve RACH issue.
Proposal 1: RAN3 to discuss the exchange of available RACH resources between source and target to support RACH attempts distribution.
Proposal 2: RAN3 to discuss the exchange of handover UE list and handover policy between source and target to support RACH attempts distribution.

Collective hand-over
During feeder link switch, the UEs involved in this feeder link switch shares common information, as they have the same target gNB and source gNB, so to redurce the signalling overhead, it would be beneficial to use group handover for the UEs need feeder link switch. And it’s the source gNB and/or the target gNB to decide whether and how to perform the group handover according to the UE contexts. The example procedure of group handover is shown in the following figure3.


Figure 3
Observation 3: During feeder link switch, the UEs involved in this feeder link switch share common information, as they have the same target gNB and source gNB
[bookmark: _GoBack]Proposal 3: RAN3 to discuss support the procedures of group handover preparation and group path switch for collective hand-over to reduce the signalling overhead in Xn and NG.
Conclusion
In this paper, we have the following observations and proposals:
Observation 1: there are two key issues during feeder link switch over, which are RACH issues and signalling overhead.
Observation 2: Handovers with RACH attempts distribution policy can be used in feeder link switchover to solve RACH issue.
Proposal 1: RAN3 to discuss the exchange of available RACH resources between source and target to support RACH attempts distribution.
Proposal 2: RAN3 to discuss the exchange of handover UE list and handover policy between source and target to support RACH attempts distribution.
Observation 3: During feeder link switch, the UEs involved in this feeder link switch share common information, as they have the same target gNB and source gNB
Proposal 3: RAN3 to discuss support the procedures of group handover preparation and group path switch for collective hand-over to reduce the signalling overhead in Xn and NG.
References
[1] R3-205405_Discussion on RACH issue in feeder link switch over 



3GPP
image2.emf
UE X Target gNB

Source gNB

1. Transmit the list of 

handover UEs with assistant 

info (e.g. location, angles, 

etc.)

Handover policy (e.g.):

- Condition 1, HO at T1

- Condition 2, HO at T2

...

2. Handover policy

UE X meets condition 1 and perform handover at T1


Microsoft_Visio_Drawing1.vsdx
UE X
Target gNB
Source gNB
1. Transmit the list of handover UEs with assistant info (e.g. location, angles, etc.)
Handover policy (e.g.):
- Condition 1, HO at T1
- Condition 2, HO at T2
...
2. Handover policy
UE X meets condition 1 and perform handover at T1



image3.emf
UE Source gNB Target g'NB

2. Re-generate HO 

command for each UE

3. UE perform handover procedure 

AMF

1. Group handover preparation (Common 

information + UE List)

5. Group path switch

6. Group context release

4. make group 

decision


Microsoft_Visio_Drawing2.vsdx
UE
Source gNB
Target g'NB
2. Re-generate HO command for each UE
3. UE perform handover procedure
AMF
1. Group handover preparation (Common information + UE List)
5. Group path switch
6. Group context release
4. make group decision



image1.emf
UE X Target gNB

Source gNB

Handover policy (e.g.):

- Condition 1, HO at T1

- Condition 2, HO at T2

...

1. Transmit available RACH 

resource for feeder link 

switchover  

UE X meets condition 1 and perform handover at T1


Microsoft_Visio_Drawing.vsdx
UE X
Target gNB
Source gNB
Handover policy (e.g.):
- Condition 1, HO at T1
- Condition 2, HO at T2
...
1. Transmit available RACH resource for feeder link switchover
UE X meets condition 1 and perform handover at T1



