SA WG2 Temporary Document

Page 1

SA WG2 Meeting #142e
S2-2008460
16 - 20 November, 2020, Electronic
(was S2-200xxxx)
Source:
Ericsson 
Title:
KI#2, Conclusion update regarding service continuity
Document for:
Approval
Agenda Item:
8.2
Work Item / Release:
FS_eNPN / Rel-17
Abstract of the contribution: This contribution proposes an update of the conclusion for KI#2 regarding the service continuity aspects.
1.
 Discussions
1.1 Alignment with KI#1 regarding service continuity

It was concluded when UE is using single subscription, the service continuity aspect is to be evaluated and concluded by KI#1. But KI#2 has a slightly different focus comparing to KI#1, according to the KI#2 description:

1.
Study whether there are support for service continuity (assuming PSA may reside in either PLMN or in the NPN) between PLMN and NPN (SNPN or PNI-NPN) with overlapping radio coverage areas;

So, it is proposed to add a note to clarify which scenario KI#2 shall consider from the outcome of KI#1.
NOTE:
KI#2 considers only the scenario of service continuity between NPN and PLMN whereas KI#1 service continuity evaluation/conclusion also consider service continuity between NPNs.
1.2 Single radio UE

At the last meeting SA2#141E, it has concluded that PDU session continuity can be realized by utilizing existing handover procedure between non-3GPP access and 3GPP access for single radio UE. But according to the following analysis in solution #13, it will take long time to complete such handover procedure when using Rel-16 N3IWF-architecture:

-
UE needs to detect and trigger the procedure to activate/deactivate the SNPN access mode, otherwise UE may not be able to perform the corresponding network selection on the target side.

-
Depends on the handover direction, several extra signaling procedures are required prior to the actual PDU Session establishment procedure which initiates the handover of the PDU session:

-
If the handover target is 3GPP access (i.e. UE accesses the target directly via NG-RAN), UE needs to perform one initial registration procedure.

-
If the handover target is non-3GPP access (i.e. UE accesses the target via N3IWF), UE needs to perform two initial registration procedures (first a 3GPP access registration for the other network followed by non-3GPP access registration) and one PDU session establishment procedure.

In a normal non-3GPP access to 3GPP access handover procedure, there are actually two separated radio interfaces from UE point of view, one is the 3GPP access radio and the other is the non-3GPP access radio(e.g. WIFI radio). But in the scenario described here, it is one network that is acting as non-3GPP access of the other network, which means the UE solely relies on its 3GPP access radio. From this perspective, certain level of user experience interruption is expected for single radio UE when performing such mobility procedure, e.g. longer delay of downlink data, or small amount of packets drop when UE is doing the transition from one network to another network. 
With enhancement in solution #52, it may reduce the signaling during the handover if the mobility direction is from 3GPP access to non-3GPP access. But the SNPN access mode activation/deactivation cannot be skipped when the mobility happens. Also, it is not clear if the pre-established user plane is always active or can be released due to UE's inactivity. If the pre-established user plane is always active, it is a question how to maintain the pre-established user plane without interrupting the current ongoing service by switching the radio interface between two networks. If the pre-established user plane can be released due to UE's inactivity, once the UE moves to the target network it still requires signaling procedure(e.g. service request) to re-activate the pre-established user plane.
So, it is proposed to clarify the single radio UE scenario as below:

Single radio UE is not sufficient enough to address the service continuity, if uninterrupted user experience is required.
Based on the assumption made in solution #48, the VIAPA service is available via both PLMN and SNPN and the service continuity is done by application mechanism. 
As an example shown in the picture below, the UE is accessing the VIAPA service actively via PLMN(the blue leg) and has established a PDU session via SNPN as the backup connection for the same service(the red leg). 
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When the coverage of PLMN NG-RAN is available, UE uses application layer mechanism to move the VIAPA service from the blue leg to the red leg.

But once the PLMN NG-RAN coverage is gone, neither the blue leg nor the red leg will be able to transport VIAPA service, because the red leg is built on top of the PLMN NG-RAN. From this perspective, there is no obvious benefit to establish the backup connection (the red leg), since the backup connection will not take any traffic during the UE's transition from PLMN NG-RAN to SNPN NG-RAN. 
If UE is directly switching from the blue leg to the purple leg, it requires the following steps:
1.
SNPN access mode activation and SNPN network selection
2.
SNPN 3GPP access registration

3.
UE performs a PDU session establishment procedure to establish a new PDU session in SNPN.
If UE is switching from the red leg to the purple leg, it requires the following steps:

1.
SNPN access mode activation and SNPN network selection
2.
SNPN 3GPP access registration

3.
UE performs PDU session establishment procedure to handover the PDU session from non-3GPP access to 3GPP access in SNPN.
Though it may have minor signalling saved due to introducing application layer mechanism to move the VIAPA service from blue leg to red leg first when the PLMN NG-RAN is still available, the transition from PLMN NG-RAN to SNPN NG-RAN will still suffer service interruptions based on the analysis above.

On the other hand, as long as the user plane is available in the source network, the UE is able to initiate the registration to the target network via N3IWF by itself. There is no clear description in solution #48 why the network triggered registration is better than the UE itself triggered registration to the target network via N3IWF. On the contrary, the network triggered registration will bring more complexity, for example the source network needs to have the knowledge of if the ongoing service is available via other target networks, if the target network is reachable via its own data network, if the UE is capable of application layer mechanism for service continuity, what other networks' subscription the UE has, when to trigger such signalling to UE, etc. 
Also, it is not clear why the UE prefers the blue leg than the red leg since the assumption is that the VIAPA data service is available from both PLMN and SNPN. If the UE could initially use the red leg to receive the service, the mobility procedure will be the same as described in solution #13(clause 6.13.3.3).

So, it is proposed to remove the following editor note based on the analysis above.
Editor's note:
Whether the network trigger the UE register to the target network via N3IWF before it lose the radio coverage is FFS. 
1.3 Dual radio UE

During last SA2#141E meeting, one editor note is added as below:

Editor's note:
Dual radio may have radio limitation when operated simultaneous with two independent service providers. It is FFS whether is further enhancements is needed.
Based on the initial feedback discussed at RAN2 WG, it is feasible for UE to simultaneously use its dual radio capability in two independent networks without new Access Stratum mechanisms. 
So, it is proposed to address the editor note as below. 

NOTE:
UE implementation determines if, at any given time, it supports simultaneous communication towards NG-RANs of two independent networks.
2. Proposal 
It is proposed to update the following conclusion in TR 23.700-07.
*** Start of changes  ***
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 SNPN), as well as service continuity is to be evaluated and concluded by KI#1.
NOTE 1:
KI#2 considers only the scenario of service continuity between NPN and PLMN whereas KI#1 service continuity evaluation/conclusion also consider service continuity between NPNs.
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 session/service continuity between the two networks.
-
For single radio UE, PDU session continuity can be realized by utilizing the existing handover procedure between non-3GPP access and 3GPP access for single access PDU session, where one network is acting as non-3GPP access of the other network. Single radio UE is not sufficient enough to address the service continuity, if uninterrupted user experience is required.

-
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. PDU Session continuity and service continuity may e.g. be provided as follows:
-
UE registers to both SNPN and PLMN the procedure described in clause 4.9.2 in TS 23.502 [6] is followed as necessary.

-
Register to the same 5GC via both Uu and NWu interface and possibly establish MA-PDU session. Upon mobility, UE and UPF could switch the user plane resource to the corresponding access type.
Editor's note:
Dual radio may have radio limitation when operated simultaneous with two independent service providers. It is FFS whether is further enhancements is needed.
NOTE 2:
UE implementation determines if, at any given time, it supports simultaneous communication towards NG-RANs of two independent networks.
For the issue of QoS support for VIAPA:

Editor's note:
Whether the network can assist UE to select the proper network for Uu is FFS.
-
After the UE selects the SNPN or PLMN, the UE obtains VIAPA service with or without Rel-16 N3IWF architecture specified in clause D.3 of TS 23.501 [4].
-
It is proposed to add an informative guideline for mapping between standardized 5QI/ARP and DSCP marking value in TS 23.501 [4], Annex D, so that the PLMN and SNPN may use the same mapping values for UL and DL user plane traffic within SNPN and PLMN.
To improve the latency to resume a service provided by the overlay network, the following optimization is concluded. The RAN node in the underlay network can receive an indication that the NG-RAN can use as input to decide whether it is preferred to release a UE to RRC-Inactive.

Editor's note:
Further details of the indication and the conditions for the 5GC sending the indication to NG-RAN is FFS, and whether existing QoS flow information can be used to derive whether it is preferred to release a UE to RRC-Inactive is FFS.
To support 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, the following principles will be progressed in the normative phase:

-
For single radio UE, keep overlay network connection always in CM-CONNECTED by using mechanisms available in Rel-16.

NOTE 3:
mechanisms available such as the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK of IKEv2 defined in TS 24.502 [10] allows to keep alive the PDU session over N3IWF avoiding the deregistration from the network where the UE is connected via N3IWF. The TIMEOUT_PERIOD_FOR_LIVENESS_CHECK, CM_IDLE timer and N3GPP UE Deregistration timer need to be configured properly in order to efficiently reach the goal of increasing UE reachability and reduce the lack of paging in PDU session carried over IKEv2.

-
When N3IWF based solution is used, the overlay network and its service AF can use existing NEF notification procedures, such as of subscribing the "QoS monitoring" or "QoS sustainability" via the interface between NEF and AF, to subscribe and receive the notification from underlay network regarding the connectivity QoS status or QoS mapping changes that are associated with the IPsec of the overlay network. With the QoS update information from the underlay network, the overlay network can adjust its connectivity QoS accordingly. The opposite way is also applicable that the underlay network and its service AF can use existing NEF notification procedures, such as of subscribing the "QoS monitoring" or "QoS sustainability" via the interface between NEF and AF, to subscribe and receive the notification from overlay network regarding the connectivity QoS status or QoS mapping changes that are associated with the IPsec of the overlay network. With the QoS update information from the underlay network, the underlay network can adjust its connectivity QoS accordingly.

Editor's note:
It is FFS if any new information is needed or not for the QoS notification between NPN and PLMN
Concurrent access to very low latency VIAPA services and PLMN services can be supported as follows:

-
The single radio UE may register on the SNPN and accesses VIAPA services directly via the SNPN and accesses PLMN services via the SNPN and the PLMN's N3IWF.

-
The single radio UE may register on the PLMN and accesses VIAPA services directly via the PLMN (e.g. based on a local UPF and direct peering between the PLMN and the venue's VIAPA services) and also accesses PLMN services directly via the PLMN.
*** End of changes ***
3GPP


PLMN
NG-RAN
SNPN
N3IWF
PLMN
5GC
UE
SNPN
5GC
Uu
NWu via PLMN 5GC
VIAPA
Service
SNPN
NG-RAN
Uu
handover



