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Abstract: This contribution proposes a solution for Key Issue #3:  Support of IMS voice and emergency services for SNPN.
1. Introduction
3GPP Rel-16 includes IMS voice and emergency services support for Public network integrated Non-Public Networks, while for SNPNs the following was captured in TS 23.501 [4]:
"Emergency services are not supported in SNPN access mode.
NOTE 1:	Voice support with emergency services in SNPN access mode is not specified in this release."
This key issue aims at addressing the following points for SNPN:
-	Study the architectural impacts for support of IMS voice and emergency services offered by SNPN;
-	Study whether basic IMS functionality for SNPN via 3GPP access requires any specification changes to enable non-IMSI based IMPI usage over 3GPP access.
The proposed solution provides procedures and impacts on architecture for IMS provisioning in SNPN and IMS/Emergency support with PLMN.
This solution is proposed for Key Issue #3 to study the architectural impacts for support of IMS voice and emergency support by SNPN.
2. Proposal
It is proposed to add the following solution to TR 23.700-07.
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NEXT CHANGE (All text is new)
6.X	Solution #X: SNPN IMS Access with PLMN support
6.X.1	Functional Description
SNPN can communicate to one or more PLMN(s) via N3IWF in a shared DN. 
An SNPN can have its own internal IMS network for internal communication, so that all the SNPN local UE to UE communication does not require routing via the external PLMN. This also gives the SNPN UE the flexibility to initiate regular and emergency voice calls to the PLMN on a need basis. This can be possible either via the UE’s dual IMS registration to the internal SNPN IMS network and the external PLMN IMS network, or the SNPN IMS network can also act as a relay to the PLMN IMS network. 
The SNPN UE IMS Registration modes can be one of the following: 
1)	Direct PLMN IMS Registration;
2)	Dual Registration on SNPN IMS and PLMN IMS;
3)	SNPN IMS acting as a relay.
The following is a reference architecture for IMS access with PLMN support:
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Figure: 6.X.1-1: Architecture for SNPN for IMS access with PLMN support

6.X.2	UE N3IWF provisioning options
-	UE: The N3IWF address of the PLMN can be preconfigured in SNPN ME or USIM.
-	SNPN Registration: The UE may receive the N3IWF address information as part of URSP or ANDSP policy from the SNPN PCF. If the UE receives this information as a DNN information in URSP rules, then the UE performs a DNS query to discover the PLMN information.

6.X.3	Procedures
The procedure in Figure: 6.X.3-1 shows a signalling flow for IMS communication within the SNPN and also to an external PLMN.SNPN
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5. UE or SNPN IMS network performs "Registration procedure for untrusted non-3GPP access" as described in TS 23.502 clause 4.12.2.2
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8b. SIP INVITE, MO Call (Relay operation with PLMN URI)
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Figure: 6.X.3-1: SNPN and PLMN IMS Access availability to SNPN UE
0.	Initially, SNPN is connected with one or more PLMN(s) via shared DN.
1. 	SNPN UE performs registration procedure with SNPN 5GC.
2. 	UE receives Registration Accept message with IMS voice over PS Session Supported Indication over 3GPP access and support for Emergency Services. 
3. 	UE Configuration Update procedure is performed for transparent UE Policy delivery including URSP and/or ANDSP policy. 
4. 	UE performs IMS Registration to SNPN IMS network, in case such network is available. 	
5. 	UE or SNPN IMS network performs "Registration procedure for untrusted non-3GPP access" as described in TS 23.502 [6] clause 4.12.2.2. 
6.	UE or SNPN IMS network performs IMS registration to external PLMN IMS network. For the relay operation, the SNPN IMS network acts as a "UE performing the functions of an external attached network" as specified in TS 24.229. In case of SNPN IMS network acting as a relay, SNPN IMS network need to perform conversion of IMPUs from SNPN URIs into PLMN URIs and also include/remove appropriate indications (e.g. P-Private-Network-Indication header that the request originates from private network traffic) as described in TS 24.229.
MO call to SNPN or PLMN:
7.	UE initiates MO call either to internal SNPN UE or PLMN UE or external SNPN UE.
8.	Depending upon the request, SNPN IMS may perform one of the following operations:
-	forward the call to SNPN UE;
-	8a: redirect the UE to initiate the call to external IMS network using 380 Alternate Service response;
-	8b: perform "UE performing the functions of an external attached network" function and initiate the call from SNPN IMS to PLMN IMS.
9.	In case SNPN IMS is not available and SNPN UE is directly registered with external PLMN IMS via N3IWF, the UE may initiate the MO call directly to external PLMN network.
MT call from SNPN or PLMN:
10. In case of SNPN IMS network is not available and SNPN UE is directly registered with external PLMN IMS via N3IW, the UE can be directly reachable from PLMN IMS.
11. Alternatively, the PLMN IMS network can initiate the MT call to SNPN IMS, which acts as a relay to forward the call to the respective UE. In case of SNPN IMS network acting as a relay, SNPN IMS network need to perform conversion of IMPUs from PLMN URIs into SNPN URI and also include/remove appropriate indications (e.g. P-Private-Network-Indication header that the request originates from private network traffic) as described in TS 24.229.

6.X.4	Impacts on existing entities and interfaces
-	UE: Support of dual IMS registration and/or new SIP URI with SNPN format.
-	PCF: Provsioning ANDSP/URSP rules to UE including PLMN N3IWF configuration.
-	SNPN IMS: SNPN IMS network may support "UE performing the functions of an external attached network" or redirects the UE to access external PLMN IMS network.

6.X.5 	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
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