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Abstract: This document presents considerations on QoS and session continuity for VIAPA support for KI#2. 
1. Discussion
1.1 QoS aspects
In case that UE get services via N3IWF per R15 and R16 specification in 5.30.2.7 and 5.30.2.8
· Based on its N3IWF policies and configuration, and based on the QoS profiles received, the N3IWF shall determine the number of IPsec Child SAs to establish and the QoS profiles associated with each IPsec Child SA ,(e.g. one IPsec Child SA and associate all QoS profiles).
· Child SA request includes a 3GPP-specific Notify payload which contains (a) the QFI(s) associated with the Child SA, (b) the identity of the PDU Session associated with this Child SA, (c) optionally, a DSCP value associated with the Child SA, (d) optionally a Default Child SA indication, and (e) optionally, the Additional QoS Information
· a non-GBR flow: QoS Characteristics defined in TS 23.501 [2], clause 5.7.3, 
· For GBR flow: The GBR QoS Flow Information (defined in TS 38.413 [10]) is part of the QoS Profile received via the N2 interface and contains: MFBR, GFBR, optionally a Notification Control, and optionally Maximum Packet Loss Rate. The Notification Control is not used by the UE
· the UE shall use the Additional QoS Information contained in this message to determine what QoS resources to reserve over the non-3GPP access, including e.g. guaranteed bit rates and delay bounds for UL/DL communication. How the UE determines what QoS resources to reserve over the non-3GPP access and how these QoS resources are reserved, is outside the scope of 3GPP specifications.
It should be further considered that so far it is assumed per SA1 requirement that SNPN is stand alone and that the device accessing both PLMN and SPNP uses different credential. The R16 assumption has been not modified for R17, hence R16 allows the UE to request to the appropriate network the QoS modification using the PDU session modification procedure. The network receiving the request based on user subscription, configuration, etc can accept or reject the QoS modification, so from this point of view this allows to provide the suitable QoS if negotiated among the parties, i.e. in presence of a SLA, without any need of interface exchanging in real time information, as it can done for roaming.
From the other hand, if the VIAPA service is obtained via 3GP directly existing 3GPP QoS mechanism is sufficient. 
[bookmark: _GoBack]1.2 Service continuity
Multiple solutions exist for the support of service continuity during UE mobility. Some solution may require Dual radio UE, or interaction between different network, or application layer support, or N3IWF deployment. It is proposed to include a separate assumption/scenario column in the evaluation table to show the applicable scenario of the solution.
This contribution tries to categorize existing service continuity solutions in KI#2 according to the use cases and assumptions (e.g., UE capability, application layer support) and summarize the supported in each category.   
Categorize of the solutions for service continuity support:
With one UE subscription (KI#1): As concluded, this is going to be evaluated by solutions of KI#1.
With two UE subscriptions (KI#2):
As concluded from the last meeting, N3IWF based architecture (with UE subscription to both underlay and overlay network) is used as the basis to address service continuity between the two networks. Here we consider 3 session mobility scenarios: 1

1. PDU session moves from non-3GPP to 3GPP access of the same network (solution #13, #14, #15, #48)
2. PDU session moves from 3GPP to non-3GPP access of the same network (solution #13, #14, #15, #49)
3. PDU session moves from 3GPP access of one network to 3GPP access of another network (solution #48, #49)
Case 1 and 2 assumes a common UP anchor. Service continuity can be supported utilizing handover between non-3GPP access and 3GPP access for single access PDU session, or UP resource steering between multiple access for MA-PDU session. The overlay network does not have native 3GPP access.   
Solution #13 listed different scenarios and related mobility procedure considering a common UP anchor. It shows that smooth service continuity can be achieved via simultaneous connection to both networks using 3GPP access in the overlapped radio coverage of both networks or register to the same 5GC via both Uu and NWu interface and possibly utilizing MA-PDU session mechanism for dual radio UE, while SR UE has long service interruption time.   
Solution #48 proposes UE serving network trigger SR UE to connect to the target network using non-3GPP access before UE switches the radio to the target network, so that the service interruption time in case 1 can be reduced for SR UE.  
Case 3 does not assume a common UP anchor, while requires application layer support to ensure service continuity. Support native 3GPP access in both networks.  
Summary:
In case of a common anchor, service continuity can be supported utilizing handover between non-3GPP access and 3GPP access for single access PDU session, and UP resource steering between multiple access for MA-PDU session.
Dual radio UE can achieves smooth service continuity via simultaneous connection to both networks using 3GPP access in the overlapped radio coverage of both networks, or register to the same 5GC via both Uu and NWu interface and possibly utilizing MA-PDU session mechanism. 
Single radio UE may reduce the delay of handover procedure via register to the target network via N3IWF before it lose the radio coverage, potentially triggered by the network.    
In case of no common anchor, application layer support is needed to ensure service continuity. 
1.3 Evaluation clean up
The evaluation session has several reference which has bene not editorially renumbered to the solution number used in the latest version of the TR. In addition some references were for documents not approved. 

2. Text Proposal
It is proposed to capture the changes reported in the following


.
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[bookmark: _Toc50559369][bookmark: _Toc50566265]7.2	Key Issue #2: NPN support for Video, Imaging and Audio for Professional Applications (VIAPA)
The evaluation is based on major principles from the KI#2 solutions. The evaluation separates to different areas for each principle as below table:
Table 7.2-1: Evaluation of KI#2 related principles
	Principle
	What it solves
	Benefit, drawback
	System impact
	Assumption 
	Open issues
	Reference

	N3IWF architecture
	Service continuity aspect.
Simultaneous data service aspect.
	Benefit:
Drawback:
	Based on the existing release 16 architecture, No new architecture impact 
	
	
	Solution #13, #14, #15, #17, #18, #48, #50.
S2-2005532


	N3IWF architecture with dual radio capability (2RX/2TX) UE enhancement. 
	Same as N3IWF architecture. 
	Benefit:
Drawback:
	


	with dual radio (2RX/2TX) UE
	
	Solution #13, #15, #50

	N3IWF architecture with application layer service continuity support
	Same as N3IWF architecture 
	Benefit:
Drawback:
	
	with application layer service continuity support
	(NOTE)
	Solution #48, #49
S2-2005532


	N3IWF architecture with enhancement to keep UE in CM-Connected state in overlay network. 
	Paging aspect.
	Benefit:
Drawback:
	UE logic to keep one PDU session in underlay network. Existing liveness check tool to be used over NWu interface to keep the NWu connection open.
Apply to single radio UE

	
	
	Solution #13, #14, #50

	N3IWF architecture with enhancement to keep UE in CM-Connected state in both overlay network and underlay network. 
	Paging aspect.
	Benefit:
Drawback:
	RAN and CN impact to keep UE always in RRC-Inactive in the underlay network.
PDU session in underlay network remains active.

Support single radio UE 
	
	Whether it is necessary to keep UE in CM-Connected in underlay network is FFS.
	Solution #14

	N3IWF architecture with enhancement to introduce "inactive" mode on NWu interface.
	Paging aspect.
	Benefit:
Drawback:
	
	
	IKEv2 impact is FFS.
How does the DL IPSec data reach UE when NAT timeout is FFS.
	Solution #17

	N3IWF architecture with enhancement to split DL traffic to Uu interface and UL traffic to NWu interface for 2RX/1TX UE.
	Simultaneous data service aspect. 
	Benefit:
Drawback:
	RAN impact for uplink control communication with single Tx
UE/AMF impact to support split indication.
UE/SMF/UPF impact to support user data plane traffic path steering.
	with (2RX/1TX) UE
	
	Solution #18

	N3IWF architecture with enhancement to enable underlay network to subscribe "paging/downlink data notification" service from the overlay network via exposure function.
	Paging aspect.
	Benefit:
Drawback:
	
	
	(NOTE)
	S2-2005672

	N3IWF architecture with enhancement to assist UE to choose either SNPN or PLMN to use Uu interface for better QoS.
	Simultaneous data service aspect.
	Benefit:
Drawback:
	
	
	(NOTE)
	Solution #46, #47, #50
S2-2005296
S2-2005124

	Inter-PLMN like architecture between SNPN and PLMN.	Comment by HW0076: To be discussed in KI#1
	Service continuity aspect.

	Benefit:
Drawback:
	To be concluded from KI#1 evaluation.
	
	
	Solution #1, #2.

	N3IWF architecture with MUSIM like implementation
	Concurrent paging and data service for single radio UE.
	Benefit:
Drawback:
	
	
	The principle is not clearly stated in the solution.
	Solution #15, #50, #52.

	Inter-PLMN like architecture between SNPN and PLMN with enhancements to enable SNPN operator to control access to PLMN services
	Simultaneous data service aspect
	
	Network impacts for control the access to PLMN services using a HR PDU session or a secondary registration at PLMN
	
	
	Solution #50

	
	NOTE:	There is no solution based on this principle documented in this TR yet.
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[bookmark: _Toc50559372][bookmark: _Toc50566268]8.2	Key Issue #2: NPN support for Video, Imaging and Audio for Professional Applications (VIAPA)
Editor's note:	These are INTERIM conclusions for Key issue #2.
When UE only has single subscription, the data service from both V-SNPN and Home SP (PLMN or Home SNPN), as well as service continuity is to be evaluated and concluded by KI#1.
When UE have both subscriptions for SNPN and PLMN, following interim agreements are adopted. 
For the issue of service continuity for VIAPA, 
· It is concluded that the existing Rel-16 N3IWF-architecture is used as the basis to address data service from both networks and service continuity between the two networks.
· For single radio UE, service continuity can be realized over utilizing handover procedure between non-3GPP access and 3GPP access for single access PDU session, with one network is acting as 3GPP access and the other network is acting as non-3GPP network. To reduce the delay of handover procedure, UE may register to the target network via N3IWF before it lose the radio coverage, potentially triggered by the network. 
· For dual radio UE, the UE can use one radio operating in SNPN access mode and the other operating the normal PLMN selection, in order to avoid SNPN access mode switch. Optionally, dual radio UE can prepare a smoother service continuity by: 
· Register to both SNPN and PLMN via separated radio interface if the corresponding network is available. When the UE needs to do mobility, UE shall follow the procedure described in clause 4.9.2 in TS 23.502 [6].
· Register to the same 5GC via both Uu and NWu interface and possibly establish MA-PDU session. When the dual radio UE needs to do mobility, UE and UPF could switch the user plane resource to the corresponding access type. 
For the issue of QoS support for VIAPA, 
· If there is agreement between SNPN and PLMN, PLMN may indicate the UE to select the proper network(PLMN or SNPN) to obtain the VIAPA service based on QoS requirement from VIAPA application function. Similarly, SNPN may indicate the UE to select the proper network(PLMN or SNPN) to obtain the VIAPA service based on QoS requirement from VIAPA application function. 
· After UE select the SNPN or PLMN, the UE obtain VIAPA service with or without R16 N3IWF architecture specified in clause D.3 of TS 23.501[4] based on which network (PLMN or SNPN) the VIAPA service located. 
· In case UE directly obtain VIAPA service without R16 N3IWF architecture, existing 3GPP QoS mechanism is sufficient. 
· In case UE directly obtain VIAPA service with R16 N3IWF architecture, the mechanism of QoS differentiation as specified in clause 5.30.2.7 and clause 5.30.2.8 of TS 23.501[4] is used as the basis. 
[bookmark: _Hlk49833614]Editor's note:	With Rel-16 N3IWF architecture, whether it can ensure that the VIAPA applications obtains QoS in the underlay network, and if not, how to enhance the Rel-16 N3IWF architecture, is FFS.

For the issue of “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”, 
· Existing mechanism as specified in clause D.3 of TS 23.501[4] is sufficient. 
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