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1. Introduction
At RAN3#100, the Mobility Restrictions IE was agreed. One IE was not agreed (5GC restriction per PLMN), and this is further discussed in this paper.
2. 5GC restriction in TS 23.501 
2.1 Stage 2 Requirements

The requirements for the 5GC restriction are laid out in TS 23.501, section 5.3.4.1:

This suggests that the restriction would come into play when a handover is to take place towards a E-UTRA cell that has connectivity to both CNs. Obviously if the UE is currently being served under EPC, such a restriction makes sense (and hence it was introduced in S1AP). However, if the UE is already being served by the 5GC, there is obviously no 5GC restriction for the current serving PLMN, and so the use case does not seem to exist. Based on this, this restriction was not added to the Mobility Restrictions IE in NGAP and XnAP at RAN3#100.
However, it is worth noting that the restriction is “per PLMN”, and so it seems useful to analyse possible use cases.
2.2 Possible use cases
In the following we consider whether there are use cases where the above restriction may be justified:

1) Change of subscription

This seems to be a corner case and would not be enough to justify including this restriction in NGAP signalling. Idle mode procedures should be sufficient to handle this.
2) Emergency call

In case the UE does access the 5GC during an emergency call, and if the UE has other activity, there might be a need to move the UE back to EPC in connected mode at the end of the emergency call. This case seems possible although it relies on the call either starting or moving to 5GC.

The use case does not seem strong. For example, the UE would need to start an emergency call in 5G when it has no coverage of its allowed PLMNs in either 4G or 5G, which seems relatively unlikely.
3) Forms of network sharing and/or national roaming agreements between operators
The 23.501 text talks of “whether UE is allowed to connect to 5GC for this PLMN”. This seems to imply a single IE (for the serving PLMN). But in fact, the restriction introduced in S1AP is per PLMN, which makes sense since for a given set of EPLMNs, for a particular UE and depending on subscription, only a subset might be available for 5GC operation. The S1AP restriction implies for example a scenario where the UE can use e.g. PLMNs A/B/C in 4G (e.g. regional cooperative coverage), but where the UE can only use a subset (e.g. PLMN A) in 5G.
Observation 1: The agreed S1AP 5GC restriction implies a scenario where the UE can use e.g. PLMNs A/B/C in 4G (e.g. regional cooperative coverage), but where the UE can only use a subset (e.g. PLMN A) in 5G.

So, for this scenario, PLMNs A/B/C could be provisioned as EPLMNs in 4G, but B and C could be 5GC-restricted (in the 4G HLR). 
In 5G, however, the same UE served by PLMN A could not be handed over to any other PLMNs except for inter-system handover. A possible approach in 5G would be to allow only PLMN A as serving PLMN in 5G, but then we need a list of allowed PLMNs in 4G. Or alternatively the list of EPLMNs remains the same as in 4G, and the 5G restriction also remains the same – but this is missing in the 5G Mobility Restriction list.
Observation 2: The agreed S1AP 5GC restriction implies a scenario which is not supported in the reverse direction i.e. either UE is given PLMN A only in 5GC, in which case RAN will not initiate handover to PLMNs B/C in 4G; or UE is given PLMNs A/B/C in 5GC as EPLMNs in which case there is a danger of mobility to PLMNs B/C in the 5GC (which are forbidden).
The above could also be handled via neighbour lists, but this implies that some forms of mobility would not be available for any UEs, which might not necessarily be desirable.

Another related scenario is the case of a new entrant (PLMN A) that obtains a 5G license and deploys 5G in specific areas but relies on national 4G coverage by PLMN B (which also happens to have 5G coverage). If the agreement with PLMN B is purely for EPS operation, then handover to B is possible, but only as an inter-system handover. But today this cannot be signalled to the NG-RAN.
2.3 Discussion
The network sharing / national roaming use case seems to give some support for further consideration. Actually, this is not so much about 5GC “restriction” in general, but more about differences between PLMN support in EPS and 5GC. So even for S1, the current signalling may not be sufficient, since it assumes that the PLMN support in 5G is a subset of that in 4G. Reusing the same approach in the 5G case would result in an assumption that the PLMN support in 4G is a subset of that in 5G. 

In summary, the scenarios that motivate signalling are:

· UE’s subscription allows to access a PLMN in 4G that is not available to the UE in 5G (or vice-versa)

· UE’s subscription does not allow to access a PLMN in 4G that is available in 5G (or vice-versa)

Observation 3: Although this discussion was motivated by the absence of 5GC PLMN restriction, the possible requirement turns out to be support for a disjoint PLMN list in 4G and 5G.

To support these scenarios, a more general approach would be either 

· to add a CN attribute (EPC, 5GC or both) to each PLMN or EPLMN in the Mobility Restriction List; or

· to add an Allowed PLMN list for inter-system mobility (rather than a restriction) in both 4G and 5G

Proposal 1: RAN3 to discuss whether the described scenarios should be explicitly supported. If appropriate, an LS can be sent to SA2 to clarify whether the support is required.
3. Conclusions

We have made the following observations:
Observation 1: The agreed S1AP 5GC restriction implies a scenario where the UE can use e.g. PLMNs A/B/C in 4G (e.g. regional cooperative coverage), but where the UE can only use a subset (e.g. PLMN A) in 5G.

Observation 2: The agreed S1AP 5GC restriction implies a scenario which is not supported in the reverse direction i.e. either UE is given PLMN A only in 5GC, in which case RAN will not initiate handover to PLMNs B/C in 4G; or UE is given PLMNs A/B/C in 5GC as EPLMNs in which case there is a danger of mobility to PLMNs B/C in the 5GC (which are forbidden).

Observation 3: Although this discussion was motivated by the absence of 5GC PLMN restriction, the possible requirement turns out to be support for a disjoint PLMN list in 4G and 5G.
And therefore, the following proposal results:

Proposal 1: RAN3 to discuss whether the described scenarios should be explicitly supported. If appropriate, an LS can be sent to SA2 to clarify whether the support is required.
-	Core Network type restriction:


	Defines whether UE is allowed to connect to 5GC for this PLMN.


NOTE 3:	The Core Network type restriction can be used e.g. in network deployments where the E-UTRAN connects to both EPC and 5GC as described in clause 5.17.
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