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Background
During the eNPN conference call, there were some discussion on the scope of Key Issue #2 and after that there were e-mail discussion to clarify the Key Issue #2 scope. During the discussion following example scenario had been clarified to show the intention of the Key Issue #2.
	Figure 1 illustrates the use case that motivated the requirement of “Multi-network connectivity and service delivery” in TS 22.263, which has been translated in KI#2 as “Study means to enable a UE to receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously.”
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Figure 1: Use case in TR 22.827 - Live Production with integrated audience services
The original requirement asks for simultaneous connectivity to a PLMN and an NPN to allow UEs to simultaneously receive data services from both networks.
For clarification of the scope in KI#2, following assumptions in the original VIAPA requirement are listed:
1. Audience can have access to dedicated AV services during an event using their UEs. The UEs are consumer devices (attendants bring their own devices) with subscription to a PLMN.
1. The UEs access the audience services through an NPN located at the event location and operated by a 3rd party.
1. No assumptions or restrictions on UE implementation regarding single radio/dual radio.
1. The two networks (PLMN and NPN) can be operated by different operators.
1. The NPN may be a SNPN including its own NG-RAN and 5GC. The NPN aims at providing local production and DL audience data services.
1. The DL audience services require high 5QI (e.g. audio/video data streaming with e2e required latency of 7ms and 30 multicast streams with 200kbit/s. There can be a very large number of served UEs (up to 50000) concentrated in the service area of the NPN (Note: see TS22.263, section 6.3.1 KPI requirement for low latency deterministic periodic traffic with multicast service)
1. A UE shall be reachable by its subscribed PLMN at any time, independently of the fact that the UE is simultaneous connected to the NPN.
1. UE can be simultaneously attached to both the SNPN and a PLMN while keeping an active data session with both networks at the same time.
1. Depending on the capabilities and configurations of the UE, limitations of data-rate and latency may be expected.



Based on above scenario, we assume following:
-	A UE has a single RX and a single TX, i.e. activate communication is only possible with one network.
-	The VIAPA services require high level QoS.
In order to get a service from both SNPN and PLMN simultaneously when a UE has a single RX and a single TX, Rel-16 architecture, i.e. access to stand-alone non-public network services via PLMN can be reused as following figure.


SNPN access via N3IWF using a PLMN PDU Session
In Rel-16, when a UE access to SNPN services via PLMN, QoS is supported based on existing non-3GPP access architecture. However, there is clear limitation that there should be SLA between SNPN and PLMN to configure some information.
	[bookmark: _Toc20150092][bookmark: _Toc27846891][bookmark: _Toc36188022]5.30.2.8	Access to stand-alone non-public network services via PLMN
To access SNPN services, a UE that has successfully registered with a PLMN over 3GPP access may perform another registration via the PLMN User Plane with an SNPN (using the credentials of that SNPN) following the same architectural principles as specified in clause 4.2.8 (including the optional support for PDU Session continuity between PLMN and SNPN using the Handover of a PDU Session procedures in TS 23.502 [3] clauses 4.9.2.1 and 4.9.2.2) and the PLMN taking the role of "Untrusted non-3GPP access" of the SNPN, i.e. using the procedures for Untrusted non-3GPP access in clause 4.12.2 of TS 23.502 [3]. Annex D, clause D.3 provides additional details. The case where UE that has successfully registered with a PLMN over non-3GPP access to access SNPN services is not specified in this Release.
NOTE:	QoS differentiation in the PLMN can be provided on per-IPsec Child Security Association basis by using the UE or network requested PDU Session Modification procedure described in TS 23.502 [3] clause 4.3.3.2. In the SNPN, N3IWF determines the IPsec child SAs as defined in TS 23.502 [3] clause 4.12. The N3IWF is preconfigured by SNPN to allocate different IPsec child SAs for QoS Flows with different QoS profiles.
	To support QoS differentiation in the PLMN with network-initiated QoS, the mapping rules between the PLMN and the SNPN are assumed to be governed by an SLA including: 1) mapping between the DSCP markings for the IPsec child SAs on NWu and the corresponding QoS, which is the QoS requirement of the SNPN and is expected to be provided by the PLMN, and 2) N3IWF IP address(es) in the SNPN. The non-alteration of the DSCP field on NWu is also assumed to be governed by an SLA and by transport-level arrangements that are outside of 3GPP scope. The packet detection filters in the PLMN can be based on the N3IWF IP address and the DSCP markings on NWu.
	To support QoS differentiation in the PLMN with UE-requested QoS, the UE can request for an IPsec SA the same 5QI from the PLMN as the 5QI provided by the SNPN. It is assumed that UE-requested QoS is used only when the 5QIs used by the SNPN are from the range of standardized 5QIs. The packet filters in the requested QoS rule can be based on the N3IWF IP address and the SPI associated with the IPsec SA.



For VIAPA service, it is assumed that user brings their own device, so cannot assume that the device knows which PLMNs have SLA with the SNPN. So we propose that the SNPN provides PLMN List which includes the list of PLMNs that the SNPN has an SLA in the Registration Accept.

Proposal
It is proposed to capture the following solution to TR 23.700-07.

* * * * Start of Change (All New Text) * * * *
[bookmark: _Toc510607499][bookmark: _Toc518306733]
[bookmark: _Toc31114358][bookmark: _Toc31120381]6.X	Solution #<X>: Support of simultaneous active communication with SNPN and PLMN by using N3IWF
[bookmark: _Toc16839383][bookmark: _Toc21087542][bookmark: _Toc23326076][bookmark: _Toc25934682][bookmark: _Toc26337062][bookmark: _Toc31114359][bookmark: _Toc31120382]6.X.1	Introduction
[bookmark: _Toc16839384][bookmark: _Toc21087543]This solution addresses key issue #2: NPN support for VIAPA based on following assumptions.
-	A UE has a single RX and a single TX, i.e. activate communication is only possible with one network.
-	The VIAPA services require high level QoS.
[bookmark: _Toc23326077][bookmark: _Toc25934683][bookmark: _Toc26337063][bookmark: _Toc31114360][bookmark: _Toc31120383]6.X.2	Functional Description
[bookmark: _Toc16839385][bookmark: _Toc21087544]The solution uses architecture shown in Figure 6.x.2-1.


Figure 6.X.2-1: SNPN access via N3IWF using a PLMN PDU Session
Because it is assumed that a UE has a single RX and a single TX, the UE can get a service either over a PLMN or SNPN at a given time. In order to get a service simultaneously from PLMN and SNPN, the UE registers SNPN via N3IWF using a PDU Session of PLMN and establishes a PDU Session over non-3GPP access of the SNPN to get a service of SNPN. Then the UE can get a service not only from a PLMN but also from an SNPN.
The issue is how to ensure QoS of the SNPN (e.g. VIAPA) service. In order to guarantee the QoS requirement of the SNPN service, there should be an SLA between PLMN and SNPN. However, the UE does not know whether there is an SLA or not. So the SNPN need to provide list of PLMNs that the SNPN has an SLA during the Registration procedure. The UE should access SNPN via N3IWF only when the HPLMN of the UE is included in the SNPN provided list.
[bookmark: _Toc23326078][bookmark: _Toc25934684][bookmark: _Toc26337064][bookmark: _Toc31114361][bookmark: _Toc31120384]6.X.3	Procedures


Figure 6.X.3-1: Procedure for simultaneous communication with SNPN and PLMN by using N3IWF
1.	A UE registers to a PLMN via 3GPP access and get a service from the PLMN.
2.	The UE sends Registration Request via 3GPP access. In the Registration Request message, the UE indicates that it wants to use PLMN service simultaneously.
3.	The SNPN AMF provides Supported PLMN List which includes the list of PLMNs that the SNPN has an SLA so that QoS can be supported when the UE access SNPN via N3IWF using a PDU Session of the PLMN.
4.	If the UE is registered to the PLMN included in the Supported PLMN List, the UE may register to SNPN via SNPN N3IWF over the PDU Session of the PLMN. In case of roaming, the UE checks whether the HPLMN is included in the Supported PLMN List.
[bookmark: _GoBack]	If the UE is registered to the PLMN not included in the Supported PLMN List, the UE may registers to PLMN via PLMN N3IWF over the PDU Session of the SNPN. The UE handovers 3GPP access PDU Sessions to non-3GPP access and receives service.
NOTE:	If the handover is not allowed due to policies or if the PLMN does not N3IWF, the UE cannot get a service from SNPN and PLMN simultaneous. In this case, the UE may need to prioritize service and select either SNPN or PLMN service and how to do it is up to UE implementation.
5.	The AMF sends Registration Accept message to the UE.
[bookmark: _Toc23326079][bookmark: _Toc25934685][bookmark: _Toc26337065][bookmark: _Toc31114362][bookmark: _Toc31120385]6.X.4	Impacts on services, entities and interfaces
UE:
-	provides indication that it wants to use PLMN service simultaneously when it registers SNPN over 3GPP access.
-	decides whether to access SNPN service via SNPN N3IWF using PLMN PDU Session based on Supported PLMN List during the SNPN registration.
SNPN AMF:
-	provides Supported PLMN List to the UE during the Registration.
* * * * End of Change * * * *
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