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Discussion and Decision
1 Introduction
According to the R18 NTN Enhancement WID scope, RAN2 is proposed to further enhance the NTN-NTN mobility. 
	4.1.4
NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]

· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]

· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]

· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]

· Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]


This contribution gives our view on the NTN-NTN mobility enhancement in R18 NTN Enhancement WI.  
2 Discussion

2.1 Idle/inactive mobility enhancement 
The earth moving cell has the following characteristics:
· Earth moving cell covers different geographical areas at different time points;
· Neighbor NTN frequency/cells are changing because the speed/orbit of satellites are different in the different time points.
[image: image1.png]



Figure-1. Example of the earth moving cell

For the R17 idle mobility scheme, the location based RRM measurement is initiated when UE is at cell edge determined by the relative distance between itself and the referenceLocation. This design cannot be directly applied in earth moving cell because the referenceLocation of serving cell is constantly varying. 
Secondly, since the covered area of the earth moving cell is constantly changing, the neighbor cells/frequencies are changing as well. Some solutions can be developed to provision the different set of the neighbor cell/frequency at different time or geographical location to UE. So that UE can determine which neighbor cell/frequency set is nearby to measure based on its current location and/or current time point.
Proposal 1: For earth moving cell, in order to apply the RRM initiation principle based on ReferenceLocation, the moving of ReferenceLocation of serving cell should be considered.

Proposal 2: For idle/inactive measurement, it’s suggested that UE only performs RRM measurement on neighbor cells which are nearby at current time point and location.
2.2 Connected mobility enhancement
For the earth moving cell, considering many devices may be served within one NTN cell, potentially a very large number of UEs may need to perform HO at a given time, which may lead to large signaling overhead, HO congestion and long service interruption during HO. And some enhancements can be considered to address these issues. 
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Figure-2. A large number of handovers in the earth moving cell scenario
· Issue 1: HO signaling overhead reduction 
In legacy, NW provides the full set of the target cell in the UE dedicated HO command, including the common config and UE dedicated config. 

For HO scenario in the earth moving cell, the target cell of the HO UEs are usually the same. To reduce the HO signaling overhead in this scenario, NW can provide common config of the target cell to a large number of HO UEs in a more efficient manner, compared with the current design via the UE dedicated signaling. 

Proposal 3: Consider the mechanism to improve the provision efficiency of the common configuration of the HO target cell to a large number of HO UEs. 
To improve the provision efficiency of the common configuration of the target cell to a large number of HO UEs, we can consider for NW to provide it via PTM transmission scheme (Figure-3), or request UE to acquire the common configuration of the target cell from the target cell by itself (Figure-4).  
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Figure-3. The common config of target cell provisioned via group/broadcast transmission scheme
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Figure-4. UE (pre-)acquisition of the common config of the target cell from target cell’s MIB/SIB

· Issue 2: HO congestion mitigation
When a largen number of UEs perform HO almost at the same time, HO congestion will occur. To mitigate it, one possible way is to scatter the RACH initiation from UE(s) so that to distribute the HO load.
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Figure-7. HO load distribution 

Proposal 4: Consider the mechanism to mitigate the HO congestion, e.g. delay HO with a random time. 
· Issue 3: HO interruption reduction
For NTN specific HO, the HO delay is longer than that in legacy TN network due to the longer RACH delay in NTN network. To avoid the long interruption during the HO, the RACH-less HO and MBB HO scheme should be considered. 

On one hand, the service link is not changed (e.g. feeder link change case) in some HO scenarios. In these scenarios, the DL timing and UL timing in the source cell can be reused in the target cell directly, and the RACH procedure is not essential. If RACH procedure can be skipped during the HO, the HO interruption time can be reduced due to no RACH delay. Therefore, the RACH-less HO scheme can be considered in the NTN HO enhancement.
On the other hand, during the NTN HO procedure, if UE can keep on the data transmission in the source cell until UE starts the initial UL transmission in the target cell, the HO interruption time can also be reduced. Therefore, the MBB HO scheme can be considered in the NTN HO enhancement.
Proposal 5: RACH-less HO scheme should be considered during the NTN HO. 

Proposal 6: MBB HO scheme should be considered during the the NTN HO. 

3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: For earth moving cell, in order to apply the RRM initiation principle based on ReferenceLocation, the moving of ReferenceLocation of serving cell should be considered.

Proposal 2: For idle/inactive measurement, it’s suggested that UE only performs RRM measurement on neighbor cells which are nearby at current time point and location.
Proposal 3: Consider the mechanism to improve the provision efficiency of the common configuration of the HO target cell to a large number of HO UEs. 

Proposal 4: Consider the mechanism to mitigate the HO congestion, e.g. delay HO with a random time. 

Proposal 5: RACH-less HO scheme should be considered during the NTN HO. 

Proposal 6: MBB HO scheme should be considered during the the NTN HO. 

