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Abstract of the contribution: This paper proposes to update Sol #38 to resolve editor's note.
Discussion
This paper proposes to resolve following editor's note.
Editor's note:	How the AMF knows the UE's home network is FFS.
This editor's note is added to cover the case that the UE uses temporary credential to access hosting network. In this case, the AMF may not know the UE's home network. This can be easily resolved if the UE can indicate the UE's home network identity. 
Option 1: UE provides home network information to the AMF during the registration to hosting network by indicating home network identity.
Another method is providing home network information implicitly. For example, according to current Registration procedure, the UE need to provide latest valid 5G-GUTI (with NID in case of SNPN assigned case) to the network. As the 5G-GUTI includes PLMN ID, the AMF can know the home network of the UE. 
There are following four scenarios.
	
	Home network
	Hosting network
	Applicability

	Scenario A
	PLMN
	PNI-NPN
	O

	Scenario B
	PLMN
	SNPN
	X

	Scenario C
	SNPN
	PNI-NPN
	X

	Scenario D
	SNPN
	SNPN
	O



According to TS 23.502, the UE includes 5G-GUTI as follows:
		When the UE is performing an Initial Registration or a Disaster Roaming Registration the UE shall indicate its UE identity in the Registration Request message as follows, listed in decreasing order of preference in the case of registration with a PLMN:
i)	a 5G-GUTI mapped from an EPS GUTI, if the UE has a valid EPS GUTI.
ii)	a native 5G-GUTI assigned by the PLMN to which the UE is attempting to register, if available;
iii)	a native 5G-GUTI assigned by an equivalent PLMN to the PLMN to which the UE is attempting to register, if available;
iv)	a native 5G-GUTI assigned by any other PLMN, if available.
NOTE 2:	This can also be a 5G-GUTIs assigned via another access type.
v)	Otherwise, the UE shall include its SUCI in the Registration Request as defined in TS 33.501 [15].
	If the UE is registering with an SNPN, when the UE is performing an Initial Registration the UE shall indicate its UE identity in the Registration Request message as follows, listed in decreasing order of preference:
i)	a native 5G-GUTI assigned by the same SNPN to which the UE is attempting to register, if available;
ii)	a native 5G-GUTI assigned by any other SNPN along with the NID of the SNPN that assigned the 5G-GUTI, if available;
iii)	Otherwise, the UE shall include its SUCI in the Registration Request as defined in TS 33.501 [15].



For scenario A and scenario D, the UE will provide its latest 5G-GUTI so there is no issue. For scenario B and scenario C, however, the UE does not provide 5G-GUTI because type of the home network and hosting network is different. According to current behaviour, when a UE registers to a PLMN, the UE only includes 5G-GUTI assigned by any PLMN. Similarly, when a UE registers to a SNPN, the UE only includes 5G-GUTI assigned by any SNPN. If a UE provides 5G-GUTI regardless of whether the 5G-GUTI is received from PLMN or SNPN, the hosting network can know the UE's home network.
Option 2: UE provides latest valid 5G-GUTI to the AMF during the registration to hosting network.
For Option 1, there is impact to the NAS Registration message. But for Option 2, there is no NAS message impact. So we proposes to use Option 2.
Proposal: It is proposed that the UE provides latest valid 5G-GUTI to the AMF during the registration to hosting network so that the hosting network AMF can determine home network of the UE.
Proposal
It is proposed to agree the following changes into TR 23.700-08 on FS_eNPN_Ph2.

* * * * Start of 1st Change * * * * 

[bookmark: _Toc104889696]6.38	Solution #38: Sequential deregistration by hosting network
[bookmark: _Toc104889697]6.38.1	Introduction
The solution addresses the KI#6: Support for returning to the home network. The congestion of home network is unavoidable if large number of UEs return to the home network as soon as Localized service is terminated. This solution proposes to control the number of returning UE based on service level agreement between the home network and hosting network.
[bookmark: _Toc104889698]6.38.2	Functional Description
This solution assumes that
-	There is service level agreement between the home network and hosting network.
-	The hosting network configures the AMF with maximum number of returning UEs for the given units of time for each of home network, e.g. 10 UEs per second for PLMN A. The home network operator can determine the maximum number of returning UEs e.g. considering the network processing capability and notifies it to the hosting network via service level agreement.
-	The AMF of hosting network knows termination time of Localized services.
When the Localized service is terminated, the AMF of hosting network triggers deregistration procedure. The AMF selects UEs from different home networks considering maximum number of returning UEs configured in the AMF. The AMF triggers deregistration for the selected UEs in sequence and ensures that number of returning UEs for each home network does not exceed the configured maximum number of returning UEs for the given units of time.
NOTE 1:	If many UEs trigger deregistration without waiting for network initiated deregistration, the AMF cannot control the number of returning UEs. In order to give some time to the AMF to trigger deregistration in a sequence manner, service termination time provided to the UE can be later than the actual service termination time. The time gap can be determined considering the expected number of returning UEs and maximum number of returning UEs for the given units of time for the home network.
NOTE 2:	How the AMF enforces maximum number of returning UE is not specified by 3GPP specification and it is up to implementation.
[bookmark: _Toc104889699]6.38.3	Procedures


Figure 6.38.3-1: Overall procedure
1.	The AMF is configured with the maximum number of returning UEs for the given units of time for each of home network.
2.	The UE registers to the hosting network for localized service. The AMF stores the home network of the UE.
	When the UE registers to the hosting network, the UE includes valid 5G-GUTI (and optionally NID in case of SNPN assigned case) regardless of whether the 5G-GUTI is received from PLMN or SNPN. Based on the received 5G-GUTI (and optionally NID), the AMF knows home network of the UE.
Editor's note:	How the AMF knows the UE's home network is FFS.
3.	After Localized service is terminated, the AMF triggers deregistration in a sequence manner so that the number of returning UEs does not exceed the configured maximum number of returning UEs. The AMF indicates that Localized service is terminated in the Deregistration Request message. The UE returns to the home network. The UE does not re-register to the hosting network again based on received indication from the AMF.
NOTE:	The AMF can also take into account UE-initiated deregistered UEs when the AMF enforces maximum number of returning UE.
[bookmark: _Toc104889700]6.38.4	Impacts on services, entities, and interfaces
UE:
-	If the AMF indicates that Localized service is terminated in the Deregistration Request message, the UE finishes deregistration procedure and returns to the home network.
AMF:
-	The AMF is configured with maximum number of returning UEs for the given units of time for each of home network. The AMF triggers deregistration in a sequence manner so that number of returning UEs does not exceed configured maximum number of returning UEs.
-	The AMF indicates that Localized service is terminated in the Deregistration Request message.

* * * * End of Changes * * * * 
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