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1. Introduction 
In RAN2#115e meeting, following agreements were made.

Working Assumptions:

1. Combination of serving and target cell reference location is supported for location report trigger event and for CHO location trigger

2. Specify that measurement reports can be configured to be piggybacked with location report when location based event triggers it

Agreements via email - from offline 103:

1. The following event is supported: condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2.

FFS other options

2. Specify hysteresis and time to trigger for the location event for RRM and CHO

3. Timing information from RRCReconfiguration message in RRC running CR is removed

4. UE is allowed to perform HO only during T1 to T2

5. Agree to limit to A or B and continue discussion between options A and B


Option A: UTC time + duration/timer, e.g. 00:00:01 + 40s


Option B: Two UTC time to indicate the start (T1) and end time (T2) of the candidate cell, e.g. 00:00:01 + 00:00:41

6. RAN2 adopts Option 1: UTC time + duration/timer, e.g. 00:00:01 + 40s for representing T1 and T2 for CHO time event.

7. RAN2 adopts options C: location and RRM and D: time and RRM to be configuration options for CHO
8. RAN2 down priorities further enhancements for connected mode for Rel-17 for TN-NTN mobility


9. RAN2 continue discussing the exact solution for TN prioritization over NTN for idle mode


In this document, we address the some of the issues related to CHO.
2. Discussion 

Some of the open issues related to handling CHO and congestion in NTN include followings.

#1: whether both time-based and location-based condition can be configured.

#2: Time based condition is provided by source or target.

#3: CHO execution command by network

#4: Future executable CHO

Issue#1: whether both time-based and location-based condition can be configured 

It is not necessary to configure both time-based and location-based CHO conditions. It adds signalling overhead. It also adds complexity for UE to maintain two different evaluation criteria.

Proposal 1 Time-based and location-based conditions are not configured simultaneously for a candidate cell.

Issue#2: Time/location-based condition is provided by source or target
Currently the CHO execution condition is provided by source in the CHO command. Similarly in NTN, source can coordinate with target and configure the time/location-based CHO execution condition to the UE.
Proposal 2 Time-based/location-based conditions are provided by source in the CHO command.

Issue#3: New CHO execution indication by network
It is possible that the UEs are already configured with CHO command for a candidate cell and the source requires to handover those UEs to the candidate cell. This may be the case of gateway switch happening soon or it may be case that quasi-earth fixed cell is going to stop soon but UE has not yet met conditions to execute the stored handover. In this case, it is beneficial that source simply transmit a signal to UE to execute the stored CHO. The signal may just include the candidate cell ID.
It is also possible that the source wants to reduce the congestion and network will be unaware when UE will be executing CHO for a candidate cell. Many UEs may meet the condition and initiate RACH to the candidate cell causing congestion. This new CHO execution indication by source can also be used a way to reduce congestion as network can indicate some of the UEs to handover to the candidate cell early (i.e., one by one; not all at the same time).

Proposal 3 Instead of sending normal handover command of a candidate cell to the UE, network can send indication to execute the CHO stored by UE for the same candidate cell.

Issue#4: Future executable CHO
Different candidate cells can have different coverage at a given time. At time t1, one candidate cell can have good coverage, but the other candidate cell may still be far away and will provide good coverage at time t2. Therefore, when these future candidate cells will be connecting to the same gateway (for intra-gNB handover), multiple candidate cells with different execution time can be configured. This will significantly reduce signalling overhead by avoiding the need to provide RRC reconfiguration for each future candidate cell. Therefore, even though a UE executes a CHO for a candidate cell at time t1, it should be possible that the UE stores the CHO command for the other candidate cell that can be executed at time t2. Obviously, if network wants, it can signal the UE to delete any stored CHO commands after CHO execution.
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Figure 1 example of intra-satellite handover
This would be simply possible by network adding an indication for each CHO configuration of a candidate cell. This indication tells UE that it can keep the CHO command until its expiry time t2 if another CHO command is executed. This is the case when source knows the gNB and gateway are same and only satellite is changing, or it is intra-satellite handover as shown in figure 1. This means UE can mostly use delta configuration based on current RRC configuration as the current gNB should be able to know whether the UE has already been provided with CHO for the next candidate cell (e.g., CHO 2) after successful execution of a CHO (e.g., CHO1). This is also possible in the case the CHO command for a candidate cell includes a full RRC configuration.

Proposal 4 In time-based CHO condition, a UE can be indicated whether to store the CHO command of a candidate cell connecting to the same gateway/gNB with future execution time (i.e., the CHO command is executable in future time t1-t2) even after successful CHO procedure.
3. Conclusion

Following proposals are made.
Proposal 1
Time-based and location-based conditions are not configured simultaneously for a candidate cell.
Proposal 2
Time-based/location-based conditions are provided by source in the CHO command.
Proposal 3
Instead of sending normal handover command of a candidate cell to the UE, network can send indication to execute the CHO stored by UE for the same candidate cell.
Proposal 4
In time-based CHO condition, a UE can be indicated whether to store the CHO command of a candidate cell connecting to the same gateway/gNB with future execution time (i.e., the CHO command is executable in future time t1-t2) even after successful CHO procedure.
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