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1. Introduction
CHO has been agreed as a promising handover solution used in NTN to reduce HO delay. Moreover timer-based and location-based CHO triggers have been agreed as well due to reduced signal strength variation. In details the following agreements relevant to CHO have been achieved in the previous meetings:
RAN2#112-e meeting agreements:
1. Time or timer-based CHO triggering event, in combination with the existing R16 CHO measurement-based event, should be introduced for both moving cell and fixed cell scenario.  FFS on how to configure the time or timer-based CHO triggering event. Also, FFS how to consider the feeder/service link switch timing.
1. Location based CHO triggering event, in combination with the existing R16 CHO measurement-based event, should be introduced for both moving cell and fixed cell scenario. FFS on how to configure the location-based CHO triggering event. FFS if location-based CHO triggering event only (not in combination with other events) can also be considered.

RAN2#113-e meeting agreements:
1. Support A4 event for NTN CHO. FFS whether other triggers need to be combined with this.

RAN2#113bis-e meeting agreements [1]:
1. Timing information in CHO execution triggering for NTN describes the time after which the UE is allowed to execute CHO to the candidate target cell.
2. Working assumption: the timing information for CHO execution triggering in NTN is defined in the form of a timer/timers. This can be revised, and a solution based on UTC/system frame number can be considered if problems are found (e.g., if the timer lacks accuracy due to RTT in NTN).
3. The location in location-based CHO execution triggering for NTN describes the distance between the UE and the reference location of the cell (serving cell or the target cell). FFS what the reference location of the cell is (e.g cell center or other) and how this is provided to the UE





In this contribution, we will discuss several remaining details of CHO in NTN

2. Discussion

Proposal 1 
Support CHO location trigger as the distance between UE and a reference location which may be configured as the serving cell reference location or the candidate target cell reference location. 
FFS if combination can be allowed.
Observation
As its already concluded that both serving cell reference location or the candidate target cell reference location is supported, and none of the company have commented against supporting a combination hence, we should assume that combination should also be allowed.
Also, many other companies commented that this is similar to RRM measurement events A2,A4 and A5/A3.
We would like to support the proposal made by NEC in [2] that Location based events can be referred as L2,L4,L3/L5.

Proposal 2 
Discuss the format of the location report
a.	Follow the existing format for location information
b.	Discuss if a less granular and lighter location information suitable for NTN is defined.

[bookmark: OLE_LINK16]Observation
Many companies have argued that firstly the need for location reporting should be established.
If companies conclude on reporting the UE location, we would like to propose that there should be an option to provide less granular/lighter location.
In few jurisdictions, it’s not allowed to collect UE’s GPS location without prior permission from User or relevant governing bodies.
RAN2 made the following agreement in RAN2-114-e meeting held in June 2021 [1].
Agreements via email (from offline 108 - second round)
1. RAN2 will work on a solution to ensure that the CGI constructed by NG-RAN can correspond to a fixed geographical area comparable with a TN cell with a radius of ~2km or more.
2. Send an LS to RAN3, SA2, SA3 and SA3-LI to inform them of RAN2 decision and check whether it's consistent with their requirements

One of the methods to report less granular UE location would be the CGI constructed by NG-RAN that corresponds to a comparable TN Cell.

We recommend the reporting of GPS location to be “FFS” till the solution for CGI construction is concluded.

[bookmark: OLE_LINK15]Proposal 6
Conclusion: The CHO configuration includes time left to be served in serving cell as well as information when candidate target cell becomes available and when candidate target cell stops serving the area (FFS time range, two timers) 

Proposal:
We propose to modify the conclusion to include the statement that timers are configured for each candidate cell.


[bookmark: _Hlk72509114]Proposal 7: FFS RAN2 to discuss whether information related to when candidate target cell becomes available is a timer, UTC, or a time range
Observation
Different type of networks will have different requirements for candidate cells availability.
Time range should be enough as complete UTC requirement is waste of resources.
At the same time having both the start time and end time for each CHO candidate cell would be useful to avoid Handover failures.


[bookmark: _Hlk78974426]Proposal 8: FSS- RAN2 to discuss whether timing the CHO can solve RACH congestion or additional methods are needed.

[bookmark: OLE_LINK24]Observation

The easiest way to handle RACH congestion/storm issue in CHO is by configuring different timers for UE’s by gNB.
Spreading Back off for RACH attempts will still result in RACH congestion or failures.


Proposal 11: FFS RAN2 to discuss whether RAN2 declines the options that the network configures location or time CHO trigger without measurement trigger

Observation
There is no point in restricting the CHO to a certain condition.
In a scenario with different type of ephemeris in a certain geographical area like LEO 500, LEO1500 or GEO satellite, gNB may need to configure both RSRP, Location/Time based CHO trigger.
[bookmark: OLE_LINK27]These details should be left to network implementation.


Proposal 13: FFS RAN2 to discuss whether it is feasible that UE keeps part of another gNB/cell configuration after accessing the target cell
Observation
Keeping the CHO configuration after Handover can reduce the amount of CHO configurations provided to the UE over time, this can also save precious resources.
One of the scenarios is location-based CHO, in such scenario most of the configured TN Neighbours may be same for the new cell. This can reduce the resource utilization.
Although the use case is clear, but we believe that there is no strong support for this in Rel-17.
We can postpone this enhancement for now.


Proposal 15: FFS - RAN2 to discuss whether there is a need to optimize signalling overhead for HO/CHO.

Observation
RAN2 must optimize the signalling overhead for HO/CHO due to limited resources and huge number of handovers.
As few other companies have suggested in their contribution that broadcasting of common configurations can reduce signalling overhead.
We strongly suggest that companies should discuss each parameter that can be broadcasted instead of transmitting via dedicated RRC signalling.


Proposal 17:  No limitations are specified for NTN-TN mobility thus same trigger conditions can be used within NTN and NTN-TN mobility. FFS for enhancements

Observation

[bookmark: OLE_LINK28]If CHO is supported between NTN to TN mobility then not only Xn but NG based handover should also be supported unlike current limitation on CHO where only Xn handover is allowed, 
This will be especially the case when there is a handover between two different PLMN. 

[bookmark: OLE_LINK29]Additional Proposal on UE Battery Consumption:
We think that UE battery saving is an important topic for Mobility in NTN.
Due to predictive nature of satellite mobility like Feeder Link Switch or Moving Cell/Beam scenario, the measurements can easily be reduced based on gNB’s knowledge of upcoming satellite or TN coverage.
We propose that two additional parameters related to “measurement allowed/Disallowed after Handover” along with “Time since Hand in” can be added to RRC to reduce the amount of Measurement triggers.
Similar, condition may also be applied to Idle mode scenario.

  

3. Conclusion
In this contribution, we made following observations/proposals regarding NTN CHO:

Observation (P1) : 
Both Serving cell reference location & the candidate target cell reference location as well as the combination should be allowed.

Observation (P2)
We recommend the reporting of GPS location to be “FFS” till the solution for CGI construction is concluded.

Observation (P6)
We propose to modify the conclusion to include the statement that timers are configured for each candidate cell.
[bookmark: OLE_LINK26]Observation (P7)
Having both the start time and end time for each CHO candidate cell would be useful to avoid Handover failures.

Observation (P8)

The easiest way to handle RACH congestion/storm issue in CHO is by configuring different timers for UE’s by gNB.


Proposal (11) RAN2 declines the options that the network configures location or time CHO trigger without measurement trigger
Observation (11)
These details should be left to network implementation.


Observation (P13)
Keeping the CHO configuration after Handover can reduce the amount of CHO configurations provided to the UE over time, this can also save precious resources.
One of the scenarios is location-based CHO, in such scenario most of the configured TN Neighbours may be same for the new cell. This can reduce the resource utilization.
Although the use case is clear, but we believe that there is no strong support for this in Rel-17.
We can postpone this enhancement for now.


Observation (P15)

RAN2 must optimize the signalling Overhead for HO/CHO due to limited resources and number of handovers.
As few other companies have suggested in their contribution that broadcasting of common configurations can reduce signalling overhead.
We strongly suggest that companies should discuss each parameter that can be broadcasted instead of transmitting via dedicated RRC signalling.

Proposal 17:  No limitations are specified for NTN-TN mobility thus same trigger conditions can be used within NTN and NTN-TN mobility. FFS for enhancements
Observation (P17)
If CHO is supported between NTN to TN mobility then not only Xn but NG based handover should also be supported unlike current limitation on CHO where only Xn handover is allowed, 
This will be especially the case when there is a handover between two different PLMN. 


Proposal on UE Battery Consumption:
We think UE battery saving is an important topic for Mobility in NTN.
Due to predictive nature of satellite mobility like Feeder Link Switch or Moving Beam scenario, the measurements can easily be reduced based on gNB’s knowledge of upcoming satellite or TN coverage.
We propose that two additional parameters related to “measurement allowed/Disallowed after Handover” along with “Time since Hand in” can be added to RRC to reduce the amount of Measurement triggers.
Similar, condition may also be applied to Idle mode to further reduce battery consumption by avoiding measurements for reselection.
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