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1
Introduction
UE access PLMN via SNPN and vice versa
In Rel-16, UE access PLMN via SNPN and vice versa are supported by the mechanisms in clauses 5.30.2.7 and 5.30.2.8 of TS 23.501 [4]. 

2
Discussion
This pCR proposes to clarify whether the issue listed below in KI#2: NPN support for video, imaging and audio for professional application:
1. Study whether there are support for service continuity (assuming PSA may reside in either PLMN or in the NPN) between the PLMN and NPN (SNPN or PNI-NPN) with overlapping radio coverage areas (See 2.1)
2. 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. (See 2.2)
2.1
PDU Session Continuity
In Rel-16, clauses 5.30.2.7 and 5.30.2.8 of TS 23.501 describe: 
5.30.2.7
Access to PLMN services via stand-alone non-public networks

To access PLMN services, a UE in SNPN access mode that has successfully registered with an SNPN may perform another registration via the SNPN User Plane with a PLMN (using the credentials of that PLMN) 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 SNPN taking the role of "Untrusted non-3GPP access". Annex D, clause D.3 provides additional details.

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.

As per the yellow highlighted sentences:
-
PDU Session continuity is already supported in Rel-16 using existing procedures specified in TS23.502.
-
this is an optional mechanism supported by (unlikely) UEs supporting dual radio operation.

The above solution was defined as illustrated below – if the UE can maintain concurrent accesses to an SNPN i.e. direct and indirect, both PDU Session continuity and service continuity can be provided mostly by the UE courtesy of a single PDU Session anchor in the SNPN (in this example) hence providing IP address preservation. However such an approach is particularly complex in terms of implementation for it requires dual radio operation, multiple concurrent NAS stacks (three registrations) and thus is unlikely to be viable other than on paper as has been stated multiple times before.
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Figure 1: Concurrent accesses to an SNPN for Session and Service Continuity (Dual-radio UE)
Observation 1: PDU Session continuity between PLMN and SNPN is an optional Rel-16 mechanism that may be supported by (unlikely) dual radio UE. In this scenario, PDU Session continuity and service continuity can be provided.
Whether PDU Session continuity can be supported for single radio UE (not service continuity) is discussed in the following.

2.1.1
Considering the PDU Session continuity for single radio UE access
With a dual radio UE, the UE is able to establish and maintain concurrent registrations in two networks simultaneously, as shown on Figure 1 above. A single radio UE is simply not able to do this i.e. it may only operate in one of the following modes, but not in both modes at the same time. As a result, service continuity cannot be provided. PDU Session Continuity may only be provided if the PDU Session Anchor (here in the SNPN) is not changed when moving between the PLMN access and the SNPN access.
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Figure 1: Distinct accesses to an SNPN for a single radio UE

With the above scenario, the UE remains registered in the SNPN 5GC (either via N3IWF or via 3GPP Access) hence PDU Session continuity is possible so long as the UE indicates the existing PDU Session (and PDU Session ID) to the SNPN when establishing a PDU Session following mobility between PLMN and SNPN. This enables to operate PDU Session transfer in the SNPN. This is comparable to interworking without N26 interface for single registration mode UEs in Release 15.
Observation 2: PDU Session continuity is possible for single radio UEs as long as the PDU Session Anchor remains upon mobility.

2.1.2 PDU Session Continuity between PLMN and PNI-NPN
PDU Session continuity is supported using handover procedure specified in clause 4.9.1 of TS 23.502 [xx] or UE may register to PLMN via a PNI-NPN using the same mechanisms as UE access PLMN via SNPN.

Observation 3: Same mechanism used for UE access PLMN via SNPN and vice versa can be also applied to PLMN and PNI-NPN.
2.2.
UE support to receive data service and paging simultaneously from PLMN and NPN
In the scenario where the PLMN and NPN are accessed over the same 3GPP Access (one of PLMN and NPN being accessed via its N3IWF), receiving data and paging (i.e. notification) in this situation is possible as per Rel-16 definition also with singe radio UE.

Observation 4: In the scenario where the PLMN and NPN are accessed over the same 3GPP Access (one of PLMN and NPN being accessed via its N3IWF), receiving data and paging (i.e. notification) in this situation is possible as per Rel-16 definition also with singe radio UE. No further work is required in Release 17 as part of FS_eNPN.

In the scenario where the PLMN and NPN are accessed over different 3GPP Accesses (i.e. PLMN’s 3GPP Access and NPN’s 3GPP Access):

-
paging reception in one network during data reception in the other network is a multi-SIM scenario – no additional work is expected as part of FS_eNPN.

-
concurrent data reception in both networks is not possible with single radio UEs.

-
concurrent data reception in both networks with dual radio UEs is an implementation option that is not subject to standardization.

Observation 5: In the scenario where the PLMN and NPN are accessed over different 3GPP Accesses (i.e. PLMN’s 3GPP Access and NPN’s 3GPP Access), work is either already ongoing as part of multi-SIM (concurrent paging, and data reception), or not possible with single radio UEs (concurrent data reception), or an implementation option with dual radio UEs. 
Proposal 1: no further work is required as part of FS_eNPN for receiving concurrent data/paging in a PLMN and NPN.
3
Conclusion
Observation 1: PDU Session continuity between PLMN and SNPN is an optional Rel-16 mechanism that may be supported by (unlikely) dual radio UE. In this scenario, PDU Session continuity and service continuity can be provided.

Observation 2: PDU Session continuity is possible for single radio UEs as long as the PDU Session Anchor remains upon mobility.

Observation 3: Same mechanism used for UE access PLMN via SNPN and vice versa can be also applied to PLMN and PNI-NPN.

Observation 4: In the scenario where the PLMN and NPN are accessed over the same 3GPP Access (one of PLMN and NPN being accessed via its N3IWF), receiving data and paging (i.e. notification) in this situation is possible as per Rel-16 definition also with singe radio UE. No further work is required in Release 17 as part of FS_eNPN.

Observation 5: In the scenario where the PLMN and NPN are accessed over different 3GPP Accesses (i.e. PLMN’s 3GPP Access and NPN’s 3GPP Access), work is either already ongoing as part of multi-SIM (concurrent paging, and data reception), or not possible with single radio UEs (concurrent data reception), or an implementation option with dual radio UEs. 

Proposal 1: no further work is required as part of FS_eNPN for receiving concurrent data/paging in a PLMN and NPN.
Proposal

As per email discussions where an update to KI#2 was not deemed acceptable it is proposed to document a new solution instead.
* * * Start of change * * * 

6.X
Solution #X: Existing and implementation means for  service continuity and simultaneous reception
6.X.1
Introduction
This solution proposes to address the following issues in KI #2 by using the existing and implementation means:
1. 
Study whether there are support for service continuity (assuming PSA may reside in either PLMN or in the NPN) between the PLMN and NPN (SNPN or PNI-NPN) with overlapping radio coverage areas.

2. 
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
6.X.2 
Functional Description
6.X.2.1
PDU session continuity and service continuity
In Rel-16, UE access PLMN via SNPN and vice-versa are supported by the mechanisms in clauses 5.30.2.7 and 5.30.2.8 of TS 23.501 []. In these two procedures, it specifies that the UE can have optional support for PDU Session continuity between PLMN and SNPN by using the procedures specified in clauses 4.9.2.1 and 4.9.2.2 of TS 23.502 [xx].

The above solution is illustrated in Figure 6.X.2.1-1 – if the UE can maintain concurrent accesses to an SNPN i.e. direct and indirect, both PDU Session continuity and service continuity can be provided mostly by the UE while using a single PDU Session anchor in the SNPN hence providing IP address preservation. This requires dual-radio UEs.
However, a single radio UE is simply not able to maintain concurrent data paths over two radio accesses i.e. PLMN and SNPN as shown in Figure 6.X.2.1-2. As a result, service continuity as is theoretically possible with dual-radio UEs cannot be provided with single radio UEs. PDU Session Continuity may however be provided if the PDU Session Anchor (here in the SNPN) is not changed when moving between the PLMN access and the SNPN access.
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Figure 6.X.2.1-1: Concurrent accesses to an SNPN for Session and Service Continuity 
(Dual-radio UE)
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Figure 6.X.2.1-2: Distinct accesses to an SNPN for a single radio UE
6.X.2.2
UE support for concurrent data or data/paging reception from PLMN and NPN
In the scenario where the PLMN and NPN are accessed over the very same 3GPP Radio Access (one of PLMN and NPN being accessed via its N3IWF), receiving data and paging (i.e. notification) in this situation is possible as per Rel-16 definition. This is possible with single radio UEs.
In the scenario where the PLMN and NPN are accessed over different 3GPP Radio Accesses (i.e. PLMN’s 3GPP Access and NPN’s 3GPP Access) simultaneously,

-
either multi-SIM like implementation solution can be used (concurrent paging and data reception), or

-
no solution can be used for single radio UEs (concurrent data reception), or 
-
some implementation option can be used as a solution with dual radio UEs (concurrent paging and data reception, and concurrent data reception).
6.X.3
Procedures
No impact to any procedures has been identified.
6.X.4
Impacts on services, entities and interfaces


UE:

-
Single Radio UEs: concurrent data/paging reception is possible using multi-SIM like implementation option. Concurrent data reception is not possible
-
Dual Radio UEs: concurrent data/paging reception and concurrent data reception is possible using implementation options
* * * End of changes * * * 
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