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1 Introduction

At the last RAN3 meeting we progressed on the issue of country routing. It was agreed that the ULI may enable the AMF to determine whether the UE is allowed to operate at its present location (i.e. country-wise), and that “configuration of special mapped cell identifiers may be used to indicate areas outside the serving PLMN’s country.”[1] In case the UE is not allowed to operate at its present location, the gNB should perform an NG handover to change to an appropriate AMF or trigger a UE context release.[2]
The only remaining issue is whether to introduce a new cause value for this case, for the UE Context Release Request.
2 Discussion

Looking at the Cause IE in S1AP (Sec. 9.3.1.2 of [3]), the following existing values (Radio Network Layer Cause) might be relevant to our case (some comments in parentheses):
1. Handover desirable for radio reasons (unwillingness to provide radio access to an “unauthorized” UE?)
2. No radio resources available in target cell (for an “unauthorized” UE?)
3. Resource optimization handover (UE shall not use these resources?)
4. Reduce load in serving cell (by releasing this “unauthorized” UE?)
5. NG intra-system handover triggered
6. UE context transfer
7. Redirection
In principle, these could all be used. In particular 5-7, if used, could hint at the fact that the UE should be best served by some other NG-RAN node.

Observation 1: In principle, at least some of the existing cause values for Radio Network Layer Cause could be used for our purpose.
The question to address is whether there is a strong enough reason for the AMF to know the exact cause for the release of this UE, i.e. what can the AMF do with that information in terms of specified behavior.
A reasonable AMF behavior for this case would be to learn from the association “UE identity + serving cell + cause for release”. However, this kind of self-learning functionality seems to point to a specific AMF implementation. Indeed, according to Sec. 5.4.11.4 of [4]:

If the AMF determines based on the Selected PLMN ID and ULI (including Cell ID) received from the gNB that [the UE] is not allowed to operate at the present UE location the AMF should reject any NAS request with a suitable Cause value and, if known in AMF, inform the UE of the country of the UE location. If the UE is already registered to the network when the AMF determines that it is not allowed to operate at the present UE location, the AMF may initiate deregistration of the UE. The AMF should not reject the request or deregister the UE unless it has sufficiently accurate UE location information to determine that the UE is located in a country in which the PLMN is not allowed to operate.

The AMF bases its decisions on the selected PLMN ID and ULI it receives, and this decision by the AMF is independent from the determination by the gNB specified in Sec. 16.x.6 of [2].

Observation 2: According to [4], the AMF bases any decision on whether the UE is allowed to operate at its present location on selected PLMN ID and received ULI; this is independent from the determination by the gNB specified in [2].
Then, the specific S1AP cause value received when RAN triggers the UE context release does not seem to matter.

In conclusion, a dedicated cause value for the UE context release due to “operation not allowed at present location” does not seem strictly necessary at this stage.

Proposal 1: A dedicated S1AP cause value for UE context release due to “operation not allowed at present location” does not seem strictly necessary at this stage.

The current text “… with a suitable cause value” in Sec. 16.x.6 of [2], then, does not seem strictly needed. In any case, we do not see a strong justification for mentioning cause value in a Stage 2 specification text, regardless of whether we are adding new cause values to Stage 3.

Proposal 2: Agree the current TP removing “… with a suitable cause value” from the BL CR.
3 Conclusions and Proposal
Our observations and proposal are summarized below.
Observation 1: In principle, at least some of the existing cause values for Radio Network Layer Cause could be used for our purpose.
Observation 2: According to [4], the AMF bases any decision on whether the UE is allowed to operate at its present location on selected PLMN ID and received ULI; this is independent from the determination by the gNB specified in [2].
Proposal 1: A dedicated S1AP cause value for UE context release due to “operation not allowed at present location” does not seem strictly necessary at this stage.

Proposal 2: Agree the current TP removing “… with a suitable cause value” from the BL CR.
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Text Proposal for TS 38.300 BL CR [2]
START OF CHANGES
16.x.6
AMF (Re-)Selection by gNB
The gNB implements the NAS Node Selection Function specified in TS 38.410 [16].
For a RRC_CONNECTED UE, when the gNB is configured to ensure that the UE is using an AMF that serves the country in which the UE is located. 
If the gNB detects that the UE is in a different country to that served by the serving AMF, then it should perform an NG handover to change to an appropriate AMF, or initiate an UE Context Release Request procedure towards the serving AMF.
END OF CHANGES
