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Abstract: This contribution proposes that the current mechanism specified in R16, such as the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK of IKEv2 defined in TS 24.502 allows to keep alive the PDU session over N3IWF avoiding the deregistration from the network where the UE is connected via N3IWF. 
1. Discussion
In order to enable the session continuity and the paging we have to consider which is the IKEv2 behaviour. Per N3GPP spec 
· during the Initial Registration procedure via IKEv2 and Re-registration, the UE is provided by the network with a UE Non-3GPP Deregistration timer provided by AMF that starts when the UE enters non-3GPP CM-IDLE state. 
· Paging is not supported in IKEv2, (e.g. PLMN’s UPF can not trigger paging for PDU session via N3IWF)
· Liveness check per R16 TS 24.502 is optional
· The UE may support the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK (4 bytes) attribute as specified in 3GPP TS 24.302 [7] subclause 8.2.4.2 
· The N3IWF may support the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK attribute as specified in 3GPP TS 24.302 [7] subclause 8.2.4.2
· The liveness check procedure enables one peer to detect whether the other peer is alive.
· If the peer has not received any cryptographically protected IKEv2 or IPsec message for the duration of the timeout period for liveness check, the peer shall send an INFORMATIONAL request with no payloads as per IETF RFC 7296 . If an INFORMATIONAL response is not received, the peer shall deem the IKEv2 security association to have failed
· After entering  in CM_IDLE only UE can start SR procedure

[image: ]
Figure 1: Access to PLMN via N3IWF from SNPN.
Now let consider the example shown in figure 1 of UE accessing from a SNPN to PLMN via a N3IWF located in PLMN.
1.1 Behavior at green PDU session toward N3IWF’s PLMN
When the UE enters in CM_IDLE for the connection to N3IWF  (PLMN’s PDU session) 
· the “UE registered over non-3GPP access enters CM-IDLE state for the non-3GPP access, it starts the UE non-3GPP Deregistration timer according to the value received from the AMF during a Registration procedure” ( text from TS 23.501 Clause 5.5.1) 
· if the timer expires the UE is deregistered

When the UE enters in CM_IDLE for NWu?
· The release of the Non-3GPP Access Connection between the UE and the N3IWF  shall be interpreted By the UE as a criterion for the UE to transition to CM-IDLE. (text from TS 23.501 Clause 5.5.2)  
 when occur this event? 
In the case of NWu and NWt, the release may be determined by the "dead peer detection" mechanism in IKEv2 defined in RFC 7296 [60]. (text from TS 23.501 Clause 5.5.2)

The “dead peer detection” is defined in RFC 7269, but further specified in TS 24.502 and from UE point of view, if UE supports it, than the UE shall set the timeout period for the liveness check to the value of the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK attribute.  (text from TS 24.502)

· If an INFORMATIONAL response is received, the UE shall consider the UE-initiated liveness check procedure as successfully completed.
· If an INFORMATIONAL response is not received, the UE shall deem the IKEv2 security association to have failed.

Consequently when the peer is considered not alive, the UE enters in CM_IDLE and starts the UE deregistration timer. When the liveness check is used, the UE at expiration of TIMEOUT_PERIOD_FOR_LIVENESS_CHECK send an INFORMATIONAL request message to detect if the N3IWF is reachable, hence the UE remains in CM_CONNECT mode while the liveness check timer running, since pee definition above the UE shall enter in CM_IDLE is the “peer is detected dead”, and this is “detected only as result of not receiving the INFORMATION answer from the other end. Hence from UE point of view, it stays in CM_CONNECTED unless Liveness check fails.
When UE is considered in CM_IDLE by AMF on N3IWF? 
1. The release from AMF is not relevant for our scenario.
1. The release of the Non-3GPP Access Connection between the UE and the N3IWF, i.e. IKEv2,  shall be interpreted By the N3IWF as a criterion to release the N2 connection (text from TS 23.501 Clause 5.5.2)
· This cause AMF to consider UE in CM_IDLE

When the Non-3GPP Access Connection is released?
1. Explicitly released by UE
1. If an INFORMATIONAL response is not received, the N3IWF for untrusted non-3GPP access shall inform the AMF that the access stratum connection has been released. (text from TS 23.502)

In other wording, when the UE is not considered live , e.g. when liveness check fails, the Nwu is considered released and the UE is moved to CM_IDLE by AMF which start the deregistration timer. If data are received by PLMN’s UPF for the UE, the PLMN’s AMF can not page the UE and so the data are “lost” unless the UE pop up. If the UE does not pop UE, it will be deregistered   
In the following, I resume the behaviour (the explicit releasing,  is clear not considered below)
1) UE in CM_Connected state without data to be send
2) the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK is not yet expired, so the Non-3GPP Access Connection between the UE and the N3IWF, i.e. IKEv2,  is considered NOT release, the UE stays in CM_CONNECTED state
3) the TIMEOUT_PERIOD_FOR_LIVENESS_CHECK expires, so INFORMATIONAL request is send
a) the answer is received, so the state remain CM_CONNECTED
b) the answer is not received, so the IKEv2 is considered released, the state changes to CM_IDLE and N3GPP UE deregistration counter starts
i) The counter expires, the UE is deregistred
ii) the UE starts a Service Request for transmitting data,  so UE states changes to CM_CONNECT
iii) the PLMN UPF’s receives data to be send to UE, but the UE is in CM_IDLE and no IKEv2 is present. The PLMN CN can not page the UE.

  
1.2 Behavior at orange PDU session for SNPN
The UE is registered to 3GPP , so it applies the rules for 3GPP access.



Figure 5.3.3.2.4-1: CM state transition in UE


Figure 5.3.3.2.4-2: CM state transition in AMF
Per TS 23.501 specification:
· The UE shall enter CM-IDLE state whenever the AN signalling connection is released
· When a UE enters CM-IDLE state, the UP connection of the PDU Sessions that were active on this access are deactivated.
· There are no AN signalling connection, N2 connection and N3 connections for the UE in the CM-IDLE state.

Hence when the UE enters in CM_IDLE in 3GPP, the N3 towards SNPN’s UPF is released. Now we have 2 scenarios:
1. The UE have to send data for PLMN’s green PDU session There is no problem, since the UE moves to CM_CONNECT mode in 3GPP and if it not deregistered from N3IWF, it can send data on Green PDU session. 
1. The SNPN’s UPF received data related to PLMN’s green PDU session  this will trigger paging in SNPN for orange PDU session and SR, i.e. for the PDU session at which the received data refer to. So the UE moves to CM_CONNECTED and the SNPN’s UPF will forward to UE received data related to green PDU session. 
1.3 Conclusion
The CM state of UE in 3GPP access does not influence the behaviour of  overlay PDU session towards the PLMN, i.e. whether is in CM-IDLE or CM-CONNECTED in 3GPP access in SNPN the effect on PDU session via N3IWF is no relevant.
The effect of liveness check is that the UE in SNPN network, i.e. related to orange PDU session, shall perform paging and Service Request every time that TIMEOUT_PERIOD_FOR_LIVENESS_CHECK expire due to the need to send the INFORMATION message in IKEv2.
The behaviour of PDU session carried over IKEv2 between UE and N3IWF is transparent to the underlying layer. Obviously if the UE is not reachable from SNPN CN, i.e. UE is not replying to paging, the connection is lost, but this is a matter of fact and natural behaviour. 

Conclusion: It is not necessary to keep the UE always in CM_CONNECTED artificially, since the current mechanism specified in 3GPP and Non-3GPP allows the system to work properly.




2. Text Proposal
It is proposed to capture the following changes .
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *

[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 by KI#1.
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.
[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.
[bookmark: _GoBack]The current mechanism specified in Rel 16, 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.
NOTE: 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

* * * * End of changes * * * *
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