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[bookmark: _Ref503504522]Introduction
This contribution discusses issues related to NTN configuration at handover and CHO.  
Discussion
From 38.331v17.1.0, the NTN-config IE can be included in ServingCellConfigCommon, as it is required to access the NTN target cell. This IE mainly contains ephemeris and common TA information that are related to the indicated Epoch Time. 
1.1. CHO issue
In the general CHO case, the NW has no knowledge of when the actual handover will take place. Typically, the validity of NTN-config might be around 1minute, while the CHO might be executed much later. It is then generally not possible for the NW to provide a NTN-config that be valid at the time of CHO execution in the HO message.
[bookmark: _Ref111043988]Observation 1: In the general CHO case, a valid NTN-config cannot be provided by the NW in the HO message

We see the following possible options.
Time based CHO
With time based CHO, the NW can restrain the time range in which the CHO execution can take place. The time range can currently be configured by a starting time T1 and a duration between 100ms and 10minutes, by step of 100ms. 
By using a maximum time range of 10s, the NW can configure an NTN-config with the Epoch Time falling into that range, that can be used without ambiguity by the UE.
There are 2 main limitations:
· The time T1 may be restrained to some near future as the NW may be limited in providing ephemeris/common TA parameters for Epochs far away in the future
· The maximum duration is limited to 10s as (due to Epoch Time SFN ambiguity)
The first limitation is up to NW implementation.
The second limitation can be easily relaxed, if required, by adding some additional signalling/rules to remove Epoch Time SFN ambiguity within a larger range than 10.24s.
For instance, the Epoch SFN/SF could be signalled within the time range by the number of SFs from T1. To keep closer to existing signalling, an additional indication of which occurrence within the CHO duration has to be considered as the Epoch Time, as shown in figure below (counter in green indicating the occurrence).


Figure 1 - Epoch Time within Time based CHO Time Range
[bookmark: _Ref111043989]
Observation 2: Time based CHO might allow signaling of NTN-config in HO (in limited cases)

SIB19 acquisition at HO
In case no valid NTN-config is available, eventually, the only solution would be for the UE to acquire SIB19 at execution time. This is currently not specified, as it is assumed that all the information required by the UE is available at the time of HO execution.
[bookmark: _Ref111043991]Observation 3: Without up-to-date version of target cell NTN-config, the UE has to acquire SIB19

Using Neighbour cell assistance information from SIB19
If the target cell is part of the neighbour cells listed in SIB19, the NTN-config of the target cell is already available to the UE. It can be kept updated by the UE reading broadcast SIB19, or by the NW sending dedicated SIB19 so that at the point of CHO execution, the UE has an up-to-date version of NTN-config of the target cell.
It would be also possible that the NW keeps sending dedicated SIB19 with the target cell NTN-config information, while not providing the information in the broadcasted version of SIB19 (for reduced broadcast overhead).
[bookmark: _Ref111043995]Observation 4: The target cell NTN-config may be acquired from broadcasted/dedicated SIB19 
This is exemplified in the figure below. Note that the indicated validity durations correspond to the target cell and are not linked with T430 which is for serving cell. The SIB19 is received regularly by the UE to keep T430 running (serving cell NTN config validity). 


Figure 2 - Using SIB19 Target cell NTN-config for CHO

The epoch/validity duration of serving and neighbor may not be aligned, so it is also possible that the UE might not have a valid target NTN-config from SIB19 at the time of CHO execution (it is anyway optional in SIB19). Still, any target NTN-config from SIB19 received after CHO message reception would have longer validity and would be more likely valid at the time of CHO execution. 
[bookmark: _Ref115429715]Observation 5: A target cell NTN-config acquired from broadcasted/dedicated SIB19 after CHO reception is more likely to be valid at CHO execution 


1.2. RAN2#119e agreements
At RAN2#119e meeting, the following related agreements were reached:
1. During HO/CHO execution upon applying target cell configuration, UE should:
a. Stop the current T430 (if it is running);
b. Start T430 for the target cell as indicated by ntn-UlSyncValidityDuration and epochTime of the target cell
2. RAN2 understands that the UE can use assistance information of neighbour cells in SIB19 for mobility purposes in RRC Connected. FFS if this needs to be captured in Stage2 and whether something needs to be captured for RRC idle
In our understanding, P2 means that the NTN-config of target cell at HO may be originated from SIB19. Moreover, P1 does not assume anything on the origin of the NTN-config (HO message or SIB19). That point was raised during the corresponding email discussion and there should be no ambiguity about this.
Conversely, the 38.331 CR agreed at RAN2#119e links the starting of T430 to the NTN-config included in HO message, which prevents the usage of SIB19 NTN-config for HO (as can be seen in the excerpt below):
The UE shall perform the following actions to execute a reconfiguration with sync.
1>	stop timer T430 if running;
1>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime, if included in the reconfigurationWithSync for serving cell;
1>	if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
[bookmark: _Ref115429717]Observation 6: 38.331 prevents the usage of SIB19 target NTN-config for HO 
The issue was proposed to be postponed to RAN2#119bis-e by the rapporteur in [1].

1.3. Way forward
In our view, using Neighbour cell assistance information from SIB19 is the preferred solution, as it is applicable to all CHO cases and avoid HO interruption. It should be allowed to be used by the UE.
It is also in-line with the agreements from RAN2#119e.
We believe this is necessary in the CHO case (to avoid HO interruption). In the HO case, it can be expected that the target NTN-config is included in the HO message. However, there seems no reason to restrict this for CHO only and it would simplify specification and device implementation to keep common behaviors between CHO and HO.
[bookmark: _Ref115429721]Proposal 1: UE should be able to use the target cell NTN-config IE from SIB19 for HO purpose 
In CHO framework, the UE needs to decode the HO message only upon CHO execution. It might be preferable to keep this behavior and avoid a requirement to read the HO message before execution.
In such case, it could be up to NW/UE implementation to provide/keep SIB19 up to date so that the target NTN-config is valid at the time of CHO execution.  
That may mean for instance that based on the knowledge of CHO candidate cells (from the execution conditions), the UE might read SIB19 more often (or NW might send SIB19 more often) so that the target NTN-config for those cells is always valid.
[bookmark: _Ref61540102][bookmark: _Ref111043996][bookmark: _Ref101821252]Proposal 2: It is up to NW/UE implementation to provide/keep SIB19 up to date so that the target NTN-config is valid at the time of CHO execution
As target NTN-config may come from HO message or SIB19, the UE may have to choose between both. Naturally the NTN-config with the longer validity should be used. We do not think this needs to be specified, it should be enough to just allow the UE to use the target NTN-config from SIB19.  
If this solution is acceptable, we think that similarly as in 2.1, the UE should (re)start the validity timer at CHO execution, but according to the target cell NTN-config EpochTime/validity duration currently used to access the cell.
[bookmark: _Ref111043997]Proposal 3: If target cell NTN-config from SIB19 is used, (re)start validity timer upon reception of CHO execution according to the target cell NTN-config EpochTime/validity duration
We provide a TP in Annex.


Conclusion 
In this contribution, we make the following observations and proposals:
Observation 1: In the general CHO case, a valid NTN-config cannot be provided by the NW in the HO message
Observation 2: Time based CHO might allow signaling of NTN-config in HO (in limited cases)
Observation 3: Without up-to-date version of target cell NTN-config, the UE has to acquire SIB19
Observation 4: The target cell NTN-config may be acquired from broadcasted/dedicated SIB19
Observation 5: A target cell NTN-config acquired from broadcasted/dedicated SIB19 after CHO reception is more likely to be valid at CHO execution
Observation 6: 38.331 prevents the usage of SIB19 target NTN-config for HO

Proposal 1: UE should be able to use the target cell NTN-config IE from SIB19 for HO purpose
Proposal 2: It is up to NW/UE implementation to provide/keep SIB19 up to date so that the target NTN-config is valid at the time of CHO execution
Proposal 3: If target cell NTN-config from SIB19 is used, (re)start validity timer upon reception of CHO execution according to the target cell NTN-config EpochTime/validity duration
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Annex – 38.331 TP 

[bookmark: _Toc100929562]5.3.5.5.2	Reconfiguration with sync
[bookmark: _Hlk115390880]The UE shall perform the following actions to execute a reconfiguration with sync.
1>	stop timer T430 if running;
1>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime, according to the target cell NTN-configif included in the reconfigurationWithSync for serving cell;
1>	if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
NOTE: target cell NTN-config might be from reconfigurationWithSync or SIB19
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