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1. Introduction
At RAN3#100, the Mobility Restrictions IE was agreed, but several aspects seem open for further discussion. One of these is the presence of the 5GC restriction, which 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, 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.
Going further into the motivation, the above text was introduced in [1] which is clearly very focussed on UE behaviour. The proposal of this paper is that
it is proposed to clarify that for UE that supports both EPC NAS and 5GC NAS that attempts to register with the 5GC, it shall be possible for the 5GC network to either restrict the UE to using E-UTRA RAT while remaining connected to 5GC, or to redirect the UE to EPC.
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.
2) Emergency call

In case the UE does access the 5GC in the course of an emergency call, and if the UE has other activity, there might be a need to move the UE back to EPC. This case seems possible although it relies on the call either starting or moving to 5GC.
3) Forms of network sharing 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.

If we extend this scenario to 5GC operation, it becomes clear that there could be EPLMNs that are valid within 5GC, but which may not be valid in EPC, and vice-versa. So, from a 5GC operation perspective, there could be a need to have an inverse e.g. outline PLMNs which are available for handover to EPC. Or alternatively, signal that certain EPLMNs (which may be available for 4G operation) are not available for 5G operation.
One simple example 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.
Another example is the case where the 4G coverage is provided jointly by two operators with PLMNs A and B (e.g. where parts of a country are provided by one or the other, or both), whilst they have fully separate 5G networks. Again within 5GC, handover from A to B or vice-versa is possible but only as part of inter-system mobility.
2.3 Discussion
Two of the use cases (network sharing and emergency call) seem to give some support for the requirement to have a list of PLMNs with 5GC restriction. At a high level, the intention is similar to the original UE-directed CR, i.e. handover the UE to EPC using particular PLMNs that are not available intra-system (for 5GC).
Proposal 1: RAN3 to discuss whether the described use cases justify the need to include 5GC per PLMN restriction.
One possible counter-argument is that the agreed signalling of RAT restriction per PLMN can be used to provide the same level of restriction. For example, let’s assume that PLMN A and B can be used in EPC, and only B can be used in 5GC. Then PLMN A could be defined as an equivalent PLMN, but with RAT restriction for PLMN A set to both NR and LTE. If the signalling is done this way, it may be useful to clarify the semantics of the IE as shown in the Annex.
Proposal 2: RAN3 to discuss whether the RAT restriction could be used to restrict a PLMN (by restricting both RATs).
The text proposal in the Annex follows this approach.
3. Conclusions

Proposal 1: RAN3 to discuss whether the described use cases justify the need to include 5GC per PLMN restriction.
Proposal 2: RAN3 to discuss whether the RAT restriction could be used to restrict a PLMN (by restricting both RATs) – or whether it should be introduced independently.
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Annex: Text Proposal for NGAP
[Note: this TP is based on clarifying the RAT restriction can be used to restrict a PLMN under 5GC]

9.3.1.85
Mobility Restriction List
This IE defines roaming or access restrictions for subsequent mobility action for which the NR-RAN provides information about the target of the mobility action towards the UE, e.g., handover, or for SCG selection during dual connectivity operation or for assigning proper RNAs. If the NG-RAN receives the Mobility Restriction List IE, it shall overwrite previously received mobility restriction information. NG-RAN behaviour upon receiving this IE is specified in TS 23.501 [9].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Serving PLMN
	M
	
	PLMN Identity

9.3.3.5
	

	Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	Allowed PLMNs in addition to Serving PLMN.

This list corresponds to the list of “equivalent PLMNs” as defined in TS 24.501 [26].

This list is part of the roaming restriction information. Roaming restrictions apply to PLMNs other than the Serving PLMN and Equivalent PLMNs.

	>PLMN Identity
	M
	
	9.3.3.5
	

	RAT Restrictions
	
	0..<maxnoofEPLMNsPlusOne>
	
	This IE contains RAT and PLMN restriction related information as specified in TS 23.501 [9].

	>PLMN Identity
	M
	
	9.3.3.5
	

	>RAT Restriction Information
	M
	
	BIT STRING {

e-UTRA (0),

nR (1) }

(SIZE(8, …))
	Each position in the bitmap represents a RAT operating under the 5GC.

If a bit is set to “1”, the respective RAT is restricted for the UE.

If a bit is set to “0”, the respective RAT is not restricted for the UE.

This version of the specification does not use bits 2-7, the sending node shall set bits 2-7 to “0”, the receiving node shall ignore bits 2-7. 
If bits 0 and 1 are set to “1”, the concerned PLMN is not available for operation under 5GC.

	Forbidden Area Information
	
	0..<maxnoofEPLMNsPlusOne>
	
	This IE contains Forbidden Area information as specified in TS 23.501 [9].

	>PLMN Identity
	M
	
	9.3.3.5
	

	>Forbidden TACs
	
	1..<maxnoofForbTACs>
	
	

	>>TAC
	M
	
	9.3.3.10
	The TAC of the forbidden TAI.

	Service Area Information
	
	0..<maxnoofEPLMNsPlusOne>
	
	This IE contains Service Area Restriction information as specified in TS 23.501 [9].

	>PLMN Identity
	M
	
	9.3.3.5
	

	>Allowed TACs
	
	0..<maxnoofAllowedAreas>
	
	

	>>TAC
	M
	
	9.3.3.10
	The TAC of the allowed TAI.

	>Not Allowed TACs
	
	0..<maxnoofAllowedAreas>
	
	

	>>TAC
	M
	
	9.3.3.10
	The TAC of the not-allowed TAI.


-	Core Network type restriction:


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


NOTE 2:	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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