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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This contribution is continuing the discussion on the scenarios for country specific routing started in R3-206265 [1].
The aim of this contribution is to review the scenarios confirms the issues and filter out some scenarios.
2. Discussion
[bookmark: OLE_LINK122][bookmark: OLE_LINK123]The discussion on the scenarios for country specific routing in R3-206265 [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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Let provide few definition for this discussion:
· Cell-border:  is a cell covering 2 countries e.g. above the cell-C
· Non-Cell-border: is a cell entirely contains in one country
· V-UE: Visiting UE from the country A crossing the border to country B
· S-UE: UE attempting to connect on home AMF when it changes country e.g. above UE from country A moving form Cell A to cell-B and trying to connect to AMF A
 The following describes different scenarios and discuss its.


Scenario 1: Non-Cell-Border connection with V-UE nominal case
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Description:
· V-UE in idle crosses the border, the V-UE should proceed a TAU to update the parameters e.g. VPLMN, GUAMI etc …
· When the V-UE attempts a connection to the cell B, the UE should provide in RRC MSG5 the V-PLMN, GUAMI indicating the AMF B for the NNSF. The gNB should then select AMF B from country because the V-UE is in country B
Issue:
· This is a nominal case no issue is foreseen.
Comments:
· none


Scenario 2: Non-Cell-Border connection with V-UE not up-to-date
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Description:
· V-UE in idle crosses the border, for some reason, switch on/off; VPLMN, etc… the V-UE has not received AMF B information
· In this scenario the V-UE not up-to-date, provide in RRC MSG5 the PLMN A and AMF A associated information e.g. PLMN A, GUAMI A or the 5G-S-TMSI with AMF A as immediate consequence the gNB select AMF A.
Issue:
· The current behaviour of the gNB because it is able to identify AMF A  (based on PLMN A, AMF Indicator A etc … ), will be to select the AMF A which is not wished. 
· The AMF A will be selected. In principle the AMF B should be selected
Comments:
· In this scenario it should be easy to configure the gNB to ignore the PLMN A or any information which makes the NNSF select the AMF A (e.g. the 5G-S-TMSI)  in favour of the AMF B. (blue area and direction in the figure above) . Such behaviour should be clarified in the specification, because it is not a “usual” behaviour defined in the specification
· We should also note this is aligned with SA2: “When the UE attempts to establish a RRC connection with an AMF serving a different country to where the UE is located and the 5G-AN is configured to ensure that RRC connections use an AMF serving the country where the UE is located” TS 23.501 CR S2-2009486 [2] (See CR for more details)
· SA2 provide also the some way to correct the wrong selection of the AMF A afterward from the gNB and from AMF by:
· Either detached the v-UE and with good country information (MCC) see S2-2009484 CR against TS 23.502 [3] and CR S2-2008309 TS 23.501 [4]
· Or allow to trigger an inter-gNB intra-system handover via CN see TS 23.502 S2-2008312 [5]
The scenario 2  Non-Cell-Border connection with V-UE not up-to-date should be discuss and solve with high priority

Scenario 3: Non-Cell-Border connection with S-UE
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Description:
· S-UE in idle crosses the border.
· The discussion on S-UE come from [1] and RAN3#110, discussion where it was questioned the possibility that a malicious S-UE will try to connect to Home AMF A and escape from AMF B control e,g. like LI.
Issue:
· As describes in scenario a good specification and configuration of the gNB NNSF may solve this issue (blue area). Without such configuration, and if the AMF A does not respects the SA2 CRs [2 to 5], we do acknowledge this scenario is possible. It is possible that the S-UE connects to AMF A in country B.   
Comments:
· We must clarify, that this scenario 3 is based on fact the AMF A does not respect the 3GPP implementation, means country A and B are not friendly, (or are in some kind of countries community break scenario). 
· We do not believe such scenario is in scope of the current WI. In principle during this work item we must follow the 3GPP principle, the local regulation and assume a friendly cooperative environment.
The scenario 3 Non-Cell-Border connection with S-UE, and generally all scenario which does not operate in “friendly” environment, without respect of local regulation and respect of the 3GPP agreement are out of scope of the WI 
Scenario 4: Cell-Border connection with UE
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Description:
· In this scenario we could not speak of visiting UE, the UE is on a Cell-border
· Assuming the UE is coming from cell A in country A, the UE will provide like in scenario 2 all identifier to select the AMF A (same is also true if you replace A by B)
Issue:
· At attached and NNSF neither the gNB nor the AMF A is able to know if know if the UE is in country A or Country B ( reflected by the blue question mark)
Comments:
· We  believe the resolution of this issue is pending to the level of confidence of the deployment as example:
·  If the cell A has less than few km on country B, the regulator/operators/LI of country B may allow it: do nothing is possible.
· If the LI needs to be enforced for this particular cell-C, AMF could immediately check the UE position via ULI and or LCS and proceed via a detach procedure information related to the good country (MCC) see S2-2009484 CR against TS 23.502 [3] and CR S2-2008309 TS 23.501 [4]
·  If there is no “enforcement”  either the AMF and/or the gNB can detect the location of the UE and proceed with an inter-gNB intra-system handover see TS 23.502 S2-2008312 [5]
The scenario 4: Cell-Border connection with UE should be discuss and solve with high priority



Scenario 5: Large Cell-Border connection with UE
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Description:
· The difference between the scenario 4 and the scenario 5 is the size of the satellite beam. The satellite beam beam foot print which is large and cover a border (cell C). 
· Due to large area on the ground each country defines a cell with a fix ground CGI, which result of cell A and cell B on ground with fix CGI
·  Following RAN3 agreement on fix CGI on earth they are various solution for the gNB either broadcast NR CGI A and NR CGI B either able to provide the correct NR CGI to the AMF , this is pending to RAN2 discussion, but independent of this problem
Issue:
· The issue here seems similar as previous scenario 4, the UE will provide either information to connect to AMF A or AMF B without distinguish the side location of the border and CGI fixed on ground. 
· At attached NNSF, the gNB is not able to the location of the UE.
· The main issue of this scenario is that the covered area is large, and the location check must be done always for all UE by systematic way … 
Comments:
· The size of the cell and number of UE involved question if the same solution as scenario 4 is applicable …. 
The scenario 5: Large Cell-Border connection with UE should be  discuss by RAN3, confirm similar or different at scenario 4? 

Scenario 6: Mobile Cell-Border 
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Description:
· This scenario is similar to scenario apart the fact that the satellite is generate a moving cell C with fix CGI on ground
Issue:
· This scenario accumulate the issue of the scenario 2 and 4 … 
Comments:
· The problem of moving cell is still under discussion in RAN2 and RAN3 
· Unless there is strong requirement to support such scenario we would suggest to postponed the discussion on scenario 6
The scenario 6 Mobile Cell-Border should not be supported in this release. RAN to agree on this proposal and capture this agreement in stage 2 


More Scenarios …
The discussion only focus on idle UE and attachment. It is not obvious to us that there will be no issue for in all these scenarios for the mobile in connected mode and in inactive mode. . It is also pending to RAN2…

We suggest to capture in  chairman note a FFS for connected and inactive mode for the scenario which have high priority for RAN3

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
We kindly ask RAN3 to review, discuss the scenario describe above and agreed the following proposals:
1. The scenario 2  Non-Cell-Border connection with V-UE not up-to-date should be discuss and solve with high priority
1. The scenario 3 Non-Cell-Border connection with S-UE, and generally all scenario which does not operate in “friendly” environment, without respect of local regulation and respect of the 3GPP agreement are out of scope of the WI 
1. The scenario 4: Cell-Border connection with UE should be discuss and solve with high priority
1. The scenario 5: Large Cell-Border connection with UE should be  discuss by RAN3, confirm similar or different at scenario 4? 
1. The scenario 6 Mobile Cell-Border should not be supported in this release. RAN to agree on this proposal and capture this agreement in stage 2 
1. We suggest to capture in  chairman note a FFS for connected and inactive mode for the scenario which have high priority for RAN3
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