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Abstract: This contribution proposes updates to address the ENs of solution#41. 
1. Introduction/Discussion
This contributions aims to address the following ENs.
Editor's note:	It is FFS how does the target network know where each PDU session is anchored.
Editor's note:	It is FFS what node in target SNPN sends the mobility indicator.
Editor's note:	It is FFS how does the UE know where each PDU session is anchored to be able to connect to N3IWF in the correct network.
Editor's note:	It is FFS how the source network makes the above mobility assistance information.
Editor's note:	Usage of mobility assistance information for network selection needs evaluation and confirmation from SA1 and CT1.

On>> It is FFS how does the target network know where each PDU session is anchored
Before the UE moves to SNPN#2, it is assumed that the UE has the ongoing PDU session X anchored at the SNPN1, and ongoing PDU session Y anchored at the Home SP, the SNPN1 and Home SP support inter-PLMN like interworking. The UE only needs to registers within the SNPN#1 using SUPI owned by the Home SP.
-	The UDM of Home SP will store the UE context in SMF data per R16 specification; the UE context in SMF data contains the (Session ID X, DNN X, SMF X) of PDU session X, and (Session ID Y, DNN Y, SMF Y) of PDU session Y. SMF X resides in SNPN#1 while SMF Y resides in Home SP.
After the UE moves to SNPN#2, the UE sends the registration request message to SNPN#2 using SUPI owned by the Home SP, the registration request message includes the PDU session X, PDU session Y in [List of PDU Sessions to Be Activated]. 
-	If the SNPN2 and Home SP support inter-PLMN like interworking, the AMF of SNPN#2 can obtain the UE context in SMF data from UDM of Home SP. 
-	The AMF of SNPN#2 can know that PDU session X anchors at the SNPN1 based on NF ID of SMF X from UE context in SMF data. The AMF of SNPN#2 can further know the interworking situation between SNPN#2 and SNPN#1 based on local configuration, thus send the mobility indication (“1” or “2” or “3”) to UE to instruct UE which mobility procedure to use to handover the PDU session X. 
-	The AMF of SNPN#2 can know that PDU session Y anchors at the Home SP based on NF ID of SMF Y from UE context in SMF data. The AMF of SNPN#2 can further know the interworking situation between SNPN#2 and Home SP based on local configuration, thus send the mobility indication (“1”) to UE to instruct UE which mobility procedure to use to handover the PDU session Y. 
-	If the SNPN2 and Home SP do not support inter-PLMN like interworking, the AMF of SNPN#2 can know the Home SP using UE’s SUPI/SUCI in the registration request message. 
-	The AMF of SNPN#2 cannot know where the PDU session X or Y anchors, it can assume that all the PDU sessions anchor at the Home SP. The AMF of SNPN#2 can further know the interworking situation between SNPN#2 and Home SP based on local configuration, thus sends the mobility indication (“2” or “3”) to UE to instruct UE which mobility procedure to use to handover the PDU sessions. 
-	For PDU session X, the UE can try to handover the PDU session X towards the Home SP using mobility procedure indicated by the mobility indication. When this fails, the UE can again try to handover the PDU session X towards the SNPN#1 using Handover of a PDU Session procedure between 3GPP and untrusted non-3GPP access Procedure as defined in TS 23.502 [6] clause 4.9.2.3 or 4.9.2.4.
-	For PDU session Y, the UE can handover the PDU session towards the Home SP using mobility procedure indicated by the mobility indication.
Proposal 1: For Support of handover of PDU session anchored at the source network using mobility indication provided by target network, it is assumed that both the source network and target network support Inter-PLMN like interworking with the Home SP. If the target network doesn’t support Inter-PLMN like interworking with the Home SP, then UE can first try handover the PDU session towards the Home SP. In case of failure, the UE then again tries to handover the PDU session X towards the SNPN#1 using Handover of a PDU Session procedure between 3GPP and untrusted non-3GPP access Procedure as defined in TS 23.502 [6] clause 4.9.2.3 or 4.9.2.4.

On>> It is FFS what node in target SNPN sends the mobility indicator.
Proposal 2: Based on above clarifications, it is the AMF that makes the mobility indicator.

On>> It is FFS how does the UE know where each PDU session is anchored to be able to connect to N3IWF in the correct network.
The UE is aware of the source network and the Home SP. When the UE receives the mobility indication (“2”) for a PDU session, the UE can first try to handover the PDU session towards the Home SP using Handover of a PDU Session procedure between 3GPP and untrusted non-3GPP access Procedure as defined in TS 23.502 [6] clause 4.9.2.3 or 4.9.2.4; in case of failure, then the UE again try to handover the PDU session towards the SNPN#1 using Handover of a PDU Session procedure between 3GPP and untrusted non-3GPP access Procedure as defined in TS 23.502 [6] clause 4.9.2.3 or 4.9.2.4. Alternatively, the AMF of the target network may also provide UE with the information where each PDU session anchors in case the target network supports Inter-PLMN interworking with Home SP.
Proposal 3: clarify this based on above clarifications.

On>> It is FFS how the source network makes the above mobility assistance information.
In the case that source network and Home SP support Inter-PLMN like interworking, the AMF within the source network can obtain the allowed SNPN list, DNN/S-NSSAI subscription (whether LBO roaming is allowed) from UDM of Home SP, the AMF can know where the PDU session anchors based on DNN/S-NSSAI subscription and the candidate target networks. For each candidate target network, the AMF determines the interworking situation between source network and target network, the interworking situation between Home SP and target network. Therefore, the AMF can provide the UE with information where each ongoing PDU session anchors, information on mobility indication for each ongoing PDU session per candidate target network. 
In the case that source network and Home SP don’t support Inter-PLMN like interworking, the AMF doesn’t provide the mobility assistance information. So the UE will assume that all the PDU sessions anchor at the source network.
Proposal 4: clarify this based on above clarifications.

On>> Usage of mobility assistance information for network selection needs evaluation and confirmation from SA1 and CT1.
Proposal 5: Change this into a NOTE.

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-07 V1.1.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc54952783][bookmark: _Toc54952337][bookmark: _Toc54940622][bookmark: _Toc50559267][bookmark: _Toc50566163]6.41	Solution #41: support of roaming-like or N3IWF-based architecture for mobility scenarios
[bookmark: _Toc54952784][bookmark: _Toc54952338][bookmark: _Toc54940623]6.41.1	Introduction
This solution takes solution 1 or solution 2 as baseline to further clarify how to support Inter-PLMN like (i.e., roaming-like) or N3IWF-based architecture between source network, and target network or home SP to address the mobility scenarios of KI#1 considering that there may exist three possible options for interworking support between two different networks: i.e., no interworking support, roaming-like interworking, or N3IWF based interworking.
This solution assumes that there are neither Xn interface (common AMF) nor N14 interface between the source network and target network during mobility scenarios. For the scenario where exists Xn interface or N14 interface among the source network, target network or home SP, mechanism defined in TS 23.502 [6] clause 4.9.1 is used to address the mobility and it is out of the scope of this solution.
[bookmark: _Toc54952785][bookmark: _Toc54952339][bookmark: _Toc54940624]6.41.2	Functional Description
In support of Figure 6.1.1-1, 6.1.2-1 of solution 1 or in support of Figure 6.2.2.2-1, 6.2.2.2-2 of solution 2 where Home SP is PLMN, the mobility scenarios (including service continuity) should consider the following cases:
-	UE moving from SNPN#1 to SNPN#2 with PDU session anchored in the Home SP(Figure 6.41.2-1 and 6.41.2-2); and
-	UE moving from SNPN#1 to SNPN#2 with PDU session anchored in the SNPN#1(Figure 6.41.2-3 and 6.41.2-4); and
-	UE moving between SNPN#1 and Home SP with PDU session anchored in the Home SP(Figure 6.41.2-5); and
-	UE moving between SNPN#1 and Home SP with PDU session anchored in the SNPN#1(Figure 6.41.2-6).



Figure 6.41.2-1: UE moving from SNPN#1 to SNPN#2 with PDU session anchored in the Home SP and Inter-PLMN like interworking between SNPN#2 and Home SP.


Figure 6.41.2-2: UE moving from SNPN#1 to SNPN#2 with PDU session anchored in the Home SP and N3IWF interworking between SNPN#2 and Home SP.


Figure 6.41.2-3: UE moving from SNPN#1 to SNPN#2 with PDU session anchored in the SNPN#1 and Inter-PLMN like interworking between SNPN#2 and SNPN#1.


Figure 6.41.2-4: UE moving from SNPN#1 to SNPN#2 with PDU session anchored in the SNPN#1 and N3IWF interworking between SNPN#2 and SNPN#1.


Figure 6.41.2-5: UE moving from SNPN#1 to Home SP with PDU session anchored in the Home SP.


Figure 6.41.2-6: UE moving from SNPN#1 to Home SP with PDU session anchored in the SNPN#1.
Between SNPN#1 and SNPN#2, there may three possible options for interworking support: i.e., no interworking support, roaming-like interworking, or N3IWF based interworking. If the UE attempts to connect to the SNPN#2 using the credentials of a Home SP by e.g., manual selection disregarding the SIB indication, the SNPN#2 will reject this attempt if SNPN#2 is not present in the allowed SNPN list in the subscription data of Home SP during the registration procedure. The allowed SNPN list is also used by source network as the criteria to trigger the HO procedure towards the target SNPN.
Between SNPN#1 or SNPN#2 and Home SP, roaming-like interworking is supported. However, it is also possible to support N3IWF based interworking between SNPN#1 or SNPN#2 and Home SP at the same time. In this case, a UE that can register in a SNPN using the credentials of a Home SP can also access services of the Home SP using the architecture depicted in Figure 6.1.2-1 of solution 1 or Figure 6.2.2.2-2 of solution 2. The UE will not attempt to access the Home SP services via the Home SP's N3IWF; however, the Home SP will not reject UE's attempt if there is one, and will accept it as a normal N3GPP registration.
During mobility scenarios (Figure 6.41.2-1, 6.41.2-2, 6.41.2-5), the target network may inform the UE of a mobility indication to instruct UE to handover the PDU Session  anchored at the Home SP during UE registration with the target network. This mobility indication is per PDU session, and it is made by the AMF based on the interworking situations between the target network and the Home SP (e.g., mobility indication set with "1" means roaming-like interworking, mobility indication set with "2" means N3IWF-based interworking, mobility indication set with "3" means no interworking support).
According to the received mobility indication the UE performs the handover of the PDU session anchored at the Home SP using one of the following procedures, or according to the local configuration when mobility indication is not received, the UE performs the handover of the PDU session anchored at the Home SP using procedures in the following order:
-	PDU Session Establishment procedure with Existing PDU Session indication as defined in TS 23.502 [6] clause 4.3.2.2.2; this is for PDU session handover in case of roaming-like interworking;
-	Handover of a PDU Session procedure between 3GPP and untrusted non-3GPP access Procedure as defined in TS 23.502 [6] clause 4.9.2.3 or 4.9.2.4 that follows the PDU Session Establishment procedure at the target network as defined TS 23.502 [6] clause 4.3.2.2.1; this is for PDU session handover in case of N3IWF-like interworking.
During mobility scenarios (Figure 6.41.2-3, 6.41.2-4, 6.41.2-6), the target network may inform the UE of a mobility indication to instruct UE how to handover the PDU Session anchored at the SNPN#1 during UE registration with the target network.
[bookmark: _Hlk54688930]This mobility indication  is per PDU session, and it is made  by the AMF based on the interworking situations between the source network and the target network (e.g., mobility indication set with "1" means roaming-like interworking, mobility indication set with "2" means N3IWF-based interworking, mobility indication set with "3" means no interworking support).
According to the received mobility indication the UE performs the handover of the PDU session anchored at the SNPN#1 using one of the following procedures, or according to the local configuration when mobility indication is not received, the UE performs the handover of the PDU session anchored at the SNPN#1 using procedures in the following order:
-	PDU Session Establishment procedure with Existing PDU Session indication as defined in TS 23.502 [6] clause 4.3.2.2.2; this is for PDU session handover in case of roaming-like interworking;
-	Handover of a PDU Session procedure between 3GPP and untrusted non-3GPP access Procedure as defined in TS 23.502 [6] clause 4.9.2.1 or 4.9.2.2 that follows the PDU Session Establishment procedure at the target network as defined TS 23.502 [6] clause 4.3.2.2.1; this is for PDU session handover in case of N3IWF-like interworking;
-	PDU Session Establishment procedure with Initial Request indication as defined in TS 23.502 [6] clause 4.3.2.2.1; this is for PDU session handover in case of no support of interworking;
The UE registers within the SNPN#2 using SUPI assigned by Home SP and includes the PDU session to handover in [List of PDU Sessions to Be Activated]:
-	In case the SNPN#2 supports roaming-like interworking with Home SP, then the AMF of SNPN#2 can know where each PDU session in [List of PDU Sessions to Be Activated] anchors based on UE context in SMF data from the UDM of Home SP, and determine the mobility indication for each PDU session based on the interworking situation between the SNPN#2 and the network where this PDU session anchors. The AMF of SNPN#2 can provide UE with the information where each PDU session anchors and the mobility indication indicating which procedure to use for handover of each PDU session;
-	In case the SNPN#2 does not support roaming-like interworking with Home SP, the AMF of SNPN#2 determines the Home SP using SUPI from UE and assumes that each PDU session in [List of PDU Sessions to Be Activated] anchors at the Home SP. The AMF of SNPN#2 can provide UE with the information that each PDU session anchors at Home SP, as well as with the mobility indication for each PDU session indicating to use Handover of a PDU Session procedure between 3GPP and untrusted non-3GPP access Procedure as defined in TS 23.502 [6] clause 4.9.2.3 or 4.9.2.4. The UE tries to handover each PDU session towards the Home SP based on the mobility indication. For each failed PDU session that handovers towards the Home SP, the UE again tries to handover this PDU session towards the SNPN#1 based on the mobility indication;
On one hand, the AMF of SNPN#2 may provide UE with the information where each PDU session anchors. On the other hand, the UE is aware of the SNPN#1 and the Home SP, so the UE can first try to handover the PDU session towards the Home SP using mobility indication or local configuration. If the handover of a PDU session procedure fails, the UE can again try to handover the PDU session towards the SNPN#1 using mobility indication or local configuration.
Editor's note:	It is FFS how does the target network know where each PDU session is anchored.
Editor's note:	It is FFS what node in target SNPN sends the mobility indicator.
Editor's note:	It is FFS how does the UE know where each PDU session is anchored to be able to connect to N3IWF in the correct network.
Alternatively, the AMF within the source network may provide the mobility assistance information (e.g. allowed SNPN list, information where each PDU session anchors, mobility indication for each PDU session per candidate target network) during the registration procedure. In the case that source network and Home SP support Inter-PLMN like interworking, the AMF within the source network can obtain the allowed SNPN list, DNN/S-NSSAI subscription (whether LBO roaming is allowed) from UDM of Home SP, therefore the AMF can know where each PDU session anchors and the candidate target networks. For each candidate target network, the AMF determines the interworking situation between source network and target network, the interworking situation between Home SP and target network, so that the AMF can know mobility indication indicating which procedure to use for each PDU session handover. Based on such mobility assistance information, the UE may select SNPN supporting the expected procedure for PDU Session handover if the UE selects target SNPN based on manual selection. In the case that source network and Home SP do not support Inter-PLMN like interworking, the AMF does not provide the mobility assistance information. Therefore, the UE will assume that all the PDU sessions anchor at the source network. Based on the mobility indication (if provided by the source network) or local configuration the UE can perform handover of PDU session as described in previous paragraphs.
Editor's note:	It is FFS how the source network makes the above mobility assistance information.
Editor's note:	Usage of mobility assistance information for network selection needs evaluation and confirmation from SA WG1 and CT WG1.
NOTE 1:	Usage of mobility assistance information for network selection needs evaluation and confirmation from SA1 and CT1.
NOTE 2:	The Home SP SEPP/IPUPS entity used for interactions between Home SP and SNPN is recommended to be deployed independently from the ones used for roaming with other PLMNs. In addition, they can be deployed distributed or locally within the Home SP to mitigate the configuration and routing load, as well as optimize the routing path and simplify the maintenance work.
[bookmark: _Toc54952786][bookmark: _Toc54952340][bookmark: _Toc54940625]6.41.3	Procedures
Refer to solution 1 or solution 2.
[bookmark: _Toc54952787][bookmark: _Toc54952341][bookmark: _Toc54940626]6.41.4	Impacts on existing entities and interfaces
Besides the impacts captured in solution #1 or #2, the UE needs to support of mobility indication or local configuration for service continuity of PDU session handover, the 5GC may support allowed SNPN list subscription and determination of mobility indication for the PDU session, the RAN may support the allowed SNPN list for HO trigger.

* * * * End of changes * * * *
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