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In the previous RAN2 meeting, RAN2#121bis-e the following was agreed concerning NTN-TN enhancements [1].


Agreements:
1.	For signaling the TN coverage, the corresponding geographical area information is provided by broadcast signalling by the network via a list of (possibly overlapping) areas where each area is defined using center location coordinates + radius (where the area is meant to describe a group of cells, not just a single one). FFS on the SIB. FFS on whether additional information in dedicated signalling is needed/useful

In the related email discussion following agreements were made in addition [2].

Agreements via email – from offline 106:
1. Area center location and its radius for TN coverage information is signalled using Ellipsoid-Point and radius separately. FFS if Rel-17 referenceLocation and distanceThresh are directly reused
2. decision on the size of TN coverage area list is postponed until more is known on the format of this information and how is it sent.

However, several of the discussed aspects were not concluded among others also whether there is a need for dedicated signaling of the TN coverage area as some fine assistance information or what is the expected validity time of said broadcasted information. In addition certain aspects were raised which did not even make it to the online discussion e.g. whether measurement relaxations are to be applied if not cell si detected with provided TH coverage area.
Some of these aspects are discussed here after providing our view.
Discussion
The TN coverage area which is to be signaled via the broadcast, consisting of area center location and its radius for TN coverage information is signaled using Ellipsoid-Point and radius separately descries in our understanding an approximation for the respective TN coverage area without considering and extra features (coverage enhancements) being supported by network. The signaled are shall easy the reselection mobility between NTN and TN and provide a rough estimate whether conducting measurements on certain TN frequencies may make sense or not. However, for signalling purposes we also need to derive how a TN coverage area is supposed to be interpreted with respect to PLMN and frequency bands.
UE normally supports a certain set of frequency bands and is able to register to certain PLMN/set of PLMNs.
The coverage area, can be different between different TN networks (per PLMN?), depends on frequency and may consist of multiple separate TN areas/center indications, which may need to be signaled. However, overall “TN coverage” information size needs to be kept at a reasonable size especially as NTN cell may include also terrestrial border scenarios, increasing the number of PLMNs involved.
The TN coverage area could be a description per NR-band restricted to a subset of NR-bands and per each band an approximation across all TN deployments.  
Or a TN coverage area could be related to a certain frequency and forms a per inter-frequency TN coverage area set within the TN coverage area list.
Within a certain country a frequency can be associated to an PLMNidentity and UE can evaluate from the TN coverage area list which TN coverage information is worth to be considered or not. However, in general we should keep in mind that this is only assistance information to allow for power saving mechanisms and hence overhead should be kept reasonable and size limited. 
Once agreed it should be evaluated whether a reuse of existing signaling (SIB4/5) and corresponding bitmap referencing could reduce the overhead.
Observation 1: Frequency information is indicated for each TN coverage area in the TN coverage area list. 
If the Ue is within the TN coverage area, rules according to existing NR inter-frequency or inter-RAT frequency could be applied, i.e. measuring higher priority inter-frequency NR or inter-RAT cells periodically.
The description and especially accuracy of the TN coverage area is always a trade-off between signaling load and accuracy. Hence, a situation may also occur where the UE is within the approximated TN coverage area but does not detect a suitable cell.
In such a condition a measurement relaxation should apply, i.e. reduce the number/periodicity of measurements for a certain time or unless the distance to the center area described by the area center location of TN coverage area has not decreased.  This is based on the assumption that a relaxation should be applied in case the UE is momentarily static and has not detected a suitable cell after a certain number of attempts. In case the UE is moving measurements should be conducted especially if distance to center of the TN coverage area (source) is reduced, if moving in opposite direction no need to refrain from the measurement relaxation.
Observation 2: A UE being within a TN coverage area having measured corresponding frequency several times but not detecting a TN cell may do measurement relaxations. Measurement relaxation may exist for a certain time or unless to UE has not reduced its distance to center of the TN coverage area.
When the Ue is outside of the indicated coverage area Ue behavior is up to Ue implementation, i.e. whether to start already measurements when being in proximity of the described TN coverage area.
Whether dedicated signaling of TN coverage area would in addition be beneficial depends on several aspects. 
The description and accuracy which is applied to the TN coverage area, i.e. within the covered area of a satellite several TN coverage areas could exist (coastline) and in these TN coverage areas the real coverage area of individual PLMNs can be different. There is a trade-off between broadcast signaling size used for TN coverage description and accuracy that can be achieved.
In case of dedicated signaling the momentary UE position could be considered and also which PLMN the UE is allowed for could be provided in addition and hence corresponding fine granular information on TN coverage could be provided. However, here the question remains what is the purpose of the provided TN coverage information in general. In case it is only to indicate TN coverage in proximity so that the UE can accordingly conduct/restrict its TN measurements broadcast is considered sufficient. 
If it is a mean to allow or enable fastest return to TN network because of some reasons, i.e. service aspects or restrictions having on NTN otherwise, a more precise information is needed. 
[bookmark: _GoBack]For such cases a device should indicate at NTN registration in its capabilities that it intends to return to TN coverage fastest possible. And hence for such devices depending on UE signaled position TN accurate coverage information could be provided. Corresponding RRC signaling, e.g. Connection_Release could be used.
 Furthermore it is up to the network whether to support said dedicated accurate TN coverage information in addition, and if so it would be upt o Ue implementation whether to evaluate in addition provided broadcast information.
Observation 3: For devices having indicated “fastest return to TN” upon NTN registration, the NTN network may in addition provide dedicated precise TN coverage information based on UE position once being in or in close proximity of an accessible TN coverage area. 
In this later case it is questionable whether dedicated signaling would always provide the best solution. Based on UE position, information could be provided related to closest/available TN coverage, where only information related to a PLMN the UE allowed to, would make sense. 
However, another PLMN could still be the one being able to provide better coverage.  So if it is so urgent to return to TN network, there are also further enhanced solutions possible involving UE application and server and even allowing for location based RPS (remote-provisioning –service) to ensure connectivity to said first TN network. 
Conclusion
RAN2 to discuss the following proposals related to NTN-TN re-selection enhancements
 
[bookmark: _Ref6663992]Proposal1: Frequency information is indicated for each TN coverage area in the TN coverage area list. 

Proposal 2: A UE being within a TN coverage area having measured corresponding frequency several times but not detecting a TN cell may do measurement relaxations. Measurement relaxation may exist for a certain time or unless to UE has not reduced its distance to center of the TN coverage area.

Proposal 3: For devices having indicated “fastest return to TN” upon NTN registration, the NTN network may in addition provide dedicated precise TN coverage information based on UE position once being in or in close proximity of an accessible TN coverage area. 
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