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1. Discussion
So far, it has been agreed that:

· When a UE in CM-CONNECTED state over non-3GPP access, the UE shall have the user-plane active of all PDU sessions associated with non-3GPP access; and

· When the UE transits from CM-IDLE to CM-CONNECTED state over non-3GPP access, the UE sends a Service Request to establish the user plane for all PDU sessions associated with non-3GPP access.

This means that selective re-activation of PDU session over non-3GPP access is not supported (although it is supported over 3GPP access). The rationale behind this agreement was that there is little benefit in having some PDU sessions over non-3GPP access without user-plane. Specifically, the power-saving benefit in the UE from deactivating the user-plane of some PDU sessions over non-3GPP is marginal or even zero.
However, there are scenarios in which a UE can remain in CM-CONNECTED over non-3GPP access for a long time (e.g. a stationary UE) and may have at least one PDU session over non-3GPP access that is rarely used for data communication. As an example, assume a stationary UE that utilizes WiFi to access 5GC and establish two PDU sessions: a first PDU session for accessing an operator-hosted video server and a second PDU session for accessing a provisioning server through an IoT slice. This UE might be a wireless display which retrieves advertisements or other promotional content from the operator-hosted video server and, in addition, it checks with the provisioning server once every 6 hours for new configuration. Apparently, keeping the user-plane of the second PDU session active all the time would not be very efficient. The UE could release the second PDU session and re-establish it once every 6 hours but this would prevent the UE from receiving push notifications from the provisioning server.

Therefore, we believe that there are practical scenarios in which a UE may have multiple PDU sessions over non-3GPP access and where it is not very efficient (from resource utilization point of view) to have the user-plane of all PDU sessions active all the time. The network or the UE could deactivate the user-plane of PDU sessions which e.g. remain idle for a long time. Then, the UE could trigger the re-activation of the user-plane by sending a Service Request to AMF via non-3GPP access. Also, the network could re-activate the user-plane (e.g. when there is need to deliver DL traffic) by instructing the N3IWF to add one or more child SAs with the UE and associate these child SAs with the considered PDU session.
2. Proposal

Based on the discussion above, it is proposed to remove the requirement to have the user-plane of all PDU sessions active when the UE is in CM-CONNECTED state over non-3GPP access. This will better align the procedures between 3GPP and non-3GPP access and will enable the network to release the user-plane of inactive PDU sessions over non-3GPP access and, thus, to free resources when not used.
To achieve this, the following requirements need to be supported:

1. When the UE is in CM-IDLE state over non-3GPP access:

a. 
The UE shall be able to send a Service Request that includes the PDU session identities for which the user-plane should be activated.
2. When the UE is in CM-CONNECTED state over non-3GPP access:

a. 
The UE shall be able to send a Service Request in order to re-activate the user-plane of one or more PDU sessions.

b. 
The network shall be able to trigger the N3IWF to establish the appropriate child SAs for a PDU session (i.e. to establish the user-plane over non-3GPP access), e.g. when the network receives DL traffic for a PDU session over non-3GPP access that has no user-plane.
To support these requirements we propose the following changes to TS 23.502. 
* * * First Change * * * 

4.12.4.1
Service Request procedures via Untrusted non-3GPP Access

The Service Request procedure via Untrusted non-3GPP Access shall be used by a UE in CM-IDLE state over non-3GPP access to request the re-establishment of the NAS signalling connection and the re-establishment of the user plane for all or some of the PDU Sessions which are associated to non-3GPP access.
The Service Request procedure via Untrusted non-3GPP Access shall be used by a UE in CM-CONNECTED state over non-3GPP access to request the re-establishment of the user plane for one or more PDU Sessions which are associated to non-3GPP access.
When the UE is in CM-IDLE state over non-3GPP access, the Service Request procedure via Untrusted non-3GPP Access is as described in clause 4.2.3.2 (UE Triggered Service Request in CM-IDLE state) with the following exceptions:

-
The Service Request procedure is never a response to a Paging, i.e. there is no Network Triggered Service Request procedure via Untrusted non-3GPP Access.

-
The (R)AN corresponds to an N3IWF.
-
The UE establishes a "signalling IPsec SA" with the N3IWF by using the procedure specified in clause 4.12.2 for the registration via untrusted non-3GPP access. In particular, the UE includes the Service Request and the AN parameters in an EAP-5G packet, which is further encapsulated in an IKE_AUTH request.
-
The user plane between the UE and N3IWF is established not with RRC signalling but with IKEv2 signalling, as specified in clause 4.12.5 (i.e. by using an IKEv2 Create_Child_SA exchange). The user plane of each PDU Session consists of one or more child SAs.
When the UE is in CM-CONNECTED state over non-3GPP access, the Service Request procedure via Untrusted non-3GPP Access is as described in clause 4.2.3.3 (UE Triggered Service Request in CM-CONNECTED state) with the following exceptions:

-
All NAS signalling exchanged between the UE and network is transferred within the established "signalling IPsec SA".
-
The (R)AN corresponds to an N3IWF.

-
The user plane between the UE and N3IWF is established not with RRC signalling but with IKEv2 signalling, as specified in clause 4.12.5 (i.e. by using an IKEv2 Create_Child_SA exchange). The user plane of each PDU Session consists of one or more child SAs.
When the UE is in CM-CONNECTED state over non-3GPP access and the network receives downlink data for a PDU Session over non-3GPP access that has no user plane, the steps 1-4a in clause 4.2.3.4 (Network Triggered Service Request) shall be performed with the following exceptions:
-
The (R)AN corresponds to an N3IWF.

-
The user plane between the UE and N3IWF is established (in step 4a) with IKEv2 signalling, as specified in clause 4.12.5 (i.e. by using an IKEv2 Create_Child_SA exchange). The user plane of each PDU Session consists of one or more child SAs. 
* * * End of Changes * * * 
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