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1. Introduction
Last meeting, RAN3#111, the problem of the NNSF selection for a NTN cell crossing a country border with gNB network sharing, i.e. with some cells covering at least one country, was solved in standard (friendly) cases.
This contribution is continuing the discussion in same configuration for the UE in Connecting mode moving and UE in RRC Inactive. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3. Discussion
The discussion on the scenarios for country specific routing in [1] considers a set of Earth-fix cells connected to a gNB, which cover a border between two countries, and the gNB is connect to one AMF of each country, illustrated here:
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Figure 1: UE crossing the country border in RRC Connected or RRC Inactive.

In the configuration described above we are now considering a UE moving in RRC connected from the cell A in country A to the cell B in country B. The cell A (resp. B) is defined fix on earth.   RAN3 had address the problem of the mapping of the fix Earth CGI and beam Uu cell for the fixed and moving NTN beam to RAN2. RAN2 in Reply [3] stated that “in the case of earth fixed beams, it will be possible to keep the cell IDs used on Uu and on NG/N2 aligned.” This might create problem for the beam covering multiple countries, indeed in this case the UE in connected mode could not see the cross of the border because the signal from Cell A will be good after the border. As indicated in the Reply LS [3] RAN2 is working on “UE location aspects will be handled in a separate LS”. 
In meantime with the current rel-16 or in case the RAN2 solution could not be applicable for NTN fix beam, considering RAN2 believe in this case the cell IDs on Uu and NG could be aligned, is it possible via implementation to detect that a UE will cross a country border? 
· From implementation point of some solutions could be found as example measuring the neighbouring cells and detecting the PLMN change around, which could be an indication of cross border
· The CN could also, regularly detect the position of the UE to validate the RAN information.
· …
Even if, the possible the solutions above look not optimised and consuming resources. Indeed is the NTN beam is covering wide area and multiple countries e.g. Luxembourg, Belgium, France and Germany, the extra “measurements” could be permanent, for each UE… 
In RRC Inactive mode, admitting a RNA A for cells in countries A (resp. B), the situation could be worst because the UE will not be able to detect he will leave the RNA, as single beam cross country from the NTN-cell (Uu). In this case the possible implementation is event not possible and the UE may event no be able to report his location as possible solution from RAN2 in UE location and mapping problem.  
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]Proposal 1: RAN3 acknowledge the cross border issue for UE in RRC Connected and UE RRC Inactive in case of fix NTN beam covering multiple countries. The solution is pending to RAN2.
The second part of the discussion introduces a solution already developed in [2] based on zone cells ala V2X-like Zone ID to solve the cross border issue for RRC Connected and RRC Inactive UE.  
The interest of V2X-like Zone definition is to avoid the direct reporting of UE location which may cause privacy issue and it is not necessarily required. The V2-like Zone definition is part of broadcast from the gNB and the UE computation of the zone and reporting. By the easy computation the UE knows which zone to report. This approach would fit well with the country aspects link to mobility in Connected or Inactive mode. When the UE is detecting the change of Zone it should report it to the gNB which can take appropriated action when the new Zone is on other country.



Figure 2: Zone definition by a rectangular array of grid points V2x-like
In order to enable zone cell, one potential way is to reuse the Zone concept in V2X. Take LTE V2X as an example, the V2X sidelink communication transmission pool selection part is as follows:
1>	if zoneConfig is included in the entry of v2x-InterFreqInfoList for the concerned frequency and if the UE is configured to transmit on v2x-CommTxPoolNormal in v2x-InterFreqInfoList or is configured to transmit on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in RRCConnectionReconfiguration and zoneID is included in p2x-CommTxPoolNormal; or
1>	if zoneConfig is included in SL-V2X-Preconfiguration for the concerned frequency and the UE is configured to transmit on v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned frequency:
2>	select the pool configured with zoneID equal to the zone identity determined below and associated with the synchronization reference source selected in accordance with 5.10.8.2;
The UE shall determine an identity of the zone (i.e. Zone_id) in which it is located using the following formulae, if zoneConfig is included in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration:
x1= FLOOR (x / L) Mod Nx;
y1= FLOOR (y / W) Mod Ny;
Zone_id = y1 * Nx + x1.
The parameters in the formulae are defined as follows:
L is the value of zoneLength included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;
W is the value of zoneWidth included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;
Nx is the value of zoneIdLongiMod included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;
Ny is the value of zoneIdLatiMod included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;
x is the geodesic distance in longitude between UE's current location and geographical coordinates (0, 0) according to WGS84 model [80] and it is expressed in meters;
y is the geodesic distance in latitude between UE's current location and geographical coordinates (0, 0) according to WGS84 model [80] and it is expressed in meters.
According to the description above, the network can provide the resource pool configuration of each Zone to UE, and UE with GNSS capability can uses those formulas to determine the Zone ID and selects the resource pool associated to the Zone.
This solution could also be applied in NTN as well, so gNB can provide the zone cell parameters, e.g. geographical coordinates (0, 0), cell length and width, so that UEs with GNSS capability can determine the zone cell ID where it is located. And UE could send zone cell ID via MSG5 to gNB, then gNB includes this value in User Location Information and sends to AMF.

Proposal 2: RAN3 to discuss whether to apply V2X-like Zone definition is appropriated for the cross border in RRC mobility and RRC Inactive mobility. The solution is pending to RAN2. If RAN3 sees some benefit a LS could be send to RAN2.
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Based on the discussion in this paper, we propose the following agreements:
Proposal 1:	RAN3 acknowledge the cross border issue for UE in RRC Connected and UE RRC Inactive in case of fix NTN beam covering multiple countries. The solution is pending to RAN
Proposal 2:	RAN3 to discuss whether to apply V2X-like Zone definition is appropriated for the cross border in RRC mobility and RRC Inactive mobility. The solution is pending to RAN2. If RAN3 sees some benefit a LS could be send to RAN2.
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