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Abstract of the contribution: This pCR discusses the ways the network can modify or re-activate a PDU session that was established over non-3GPP access. Both PDU sessions allowed on both accesses and PDU sessions restricted by policy to Non-3GPP access are addressed. 
Discussion
This paper aims to discuss the ways the network can modify or re-activate a PDU session that was established over non-3GPP access when the UE is:
· Registered on both 3GPP and non-3GPP accesses

· CM-CONNECTED on 3GPP and non-3GPP accesses;

· CM-CONNECTED on non-3GPP access and CM-IDLE on 3GPP access [if CM-IDLE in non-3GPP access exists – see S2-173176];

· [if CM-IDLE in non-3GPP access exists – see S2-173176] CM-IDLE on both 3GPP and non-3GPP accesses. This situation can happen e.g. if the UE has established a PDU session over the non-3GPP access, then the UE moves out of the WLAN coverage.
· Registered on 3GPP access only (UE is de-registered on non-3GPP access). 
This situation can happen e.g. if the UE has established a PDU session over the non-3GPP access, then the UE moves out of the WLAN coverage (after the UE de-registration timer has expired [if CM-IDLE in non-3GPP access exists – see S2-173176]). 

It is assumed that the network, during the PDU session establishment, has provided a policy allowing only a specific set of access type(s) or allowing any access types. 

For PDU sessions restricted by policy to Non-3GPP access:

-
If the UE is already CM-CONNECTED on non-3GPP access, the AMF can send the SM message on the non-3GPP access, or re-activate the PDU session via non-3GPP access (using N2 message to N3IWF that will create the corresponding child-SA).

-
If the UE is registered on both 3GPP and non-3GPP accesses, and the UE is non-3GPP CM-IDLE or the UE is non-3GPP de-registered, 
- If the UE is in CM-IDLE state on 3GPP access, the UE can be paged through the 3GPP access. The UE can respond to the paging as follows:
-
If there is no indication in the paging message, the UE responds using the 3GPP access. If a PDU session Modification message is to be sent, the AMF sends the PDU session Modification message via the 3GPP access and the UE can take the NAS information to modify the PDU session characteristics (e.g. QoS profile) even if that PDU session is inactivated and restricted to non-3GPP access. But if the network wants to re-activate a PDU session restricted to non-3GPP access, the UE gets no sufficient information (re-activation is requested by the AMF via N2 messaging). 
-
The paging message may include the target PDU session ID. The UE upon reception of the paging message with the PDU session ID, may then try to get CM-CONNECTED over the non-3GPP access previously negotiated with SMF as the only allowed access for the corresponding PDU session. 
If the UE is de-registered over the non-3GPP access, a Registration procedure is required, where the UE indicates the PDU session(s) to re-activate on that access. If the UE is registered over the non-3GPP access, a Service Request procedure will be used. 
- 
If the UE is in CM-CONNECTED state on 3GPP access, the UE should be "paged" through the 3GPP access to get the UE CM-CONNECTED over the non-3GPP access. This requires a new NAS message (Paging For Non-3GPP Access). Same principle was adopted for CSFB paging when the UE is in connected mode in LTE (the "CS Paging"). 
For PDU sessions that are allowed on both accesses, 
· The PDU session ID may be omitted but, if so, a PDU session will then only be re-activated on the 3GPP access. 

Conclusion: For network-initiated re-activation of a PDU Session that is restricted to non-3GPP access, an indication of the PDU session ID in the paging message to the UE is required. Without this indication, the UE will attempt to re-activate the PDU session over the wrong access.
Proposal

Following changes to TS 23.501 are proposed: 
FIRST CHANGE
5.6.8
Selective activation of UP connection of existing PDU session

This clause applies to the case when a UE has multiple established PDU sessions. The activation of UP connection of existing PDU session causes UE-CN User Plane connection (i.e. data radio bearer and N3 tunnel) for the PDU session to be activated. The UP connection of different PDU sessions can be activated independently.
For the UE in the CM-IDLE state, either UE or network-triggered Service Request procedure may support independent activation of UP connection of existing PDU session.
An UE in the CM-CONNECTED state invokes a Connection Management (i.e. handled by AMF) procedure to request the independent activation of the UP connection of existing PDU sessions.
For PDU sessions restricted by policy to Non-3GPP access only, the 5GC may upon reception of DL data re-activate a PDU session as follows:

-
If the UE is already CM-CONNECTED on non-3GPP access, the network may re-activate the PDU session using N2 signalling to the N3IWF, which will create the corresponding child-SA;
Otherwise
-
If the UE is CM-IDLE on 3GPP access, the UE can be paged through the 3GPP access. The paging message shall include the target PDU session ID. The UE, upon reception of the paging message with the PDU session ID, shall attempt to get CM-CONNECTED over the non-3GPP access indicating the PDU session(s) to re-activate on that access, using a Service Request procedure; 

-
If the UE is CM-CONNECTED on 3GPP access, the network may send a NAS Paging For Non-3GPP Access message over 3GPP access to get the UE CM-CONNECTED over the non-3GPP access (PDU session Id) to the UE; 

-
If the UE is RM-DE-REGISTERED over 3GPP access, the UE is considered as un-reachable.

For PDU sessions restricted by policy to 3GPP access only, the 5GC may upon reception of DL data re-activate a PDU session as follows: 
-
If the UE is already CM-CONNECTED on 3GPP access, the network may re-activate the PDU session using N2 signalling to the RAN;
Otherwise

-
If the UE is CM-IDLE on 3GPP access, the UE can be paged through the 3GPP access. 

For PDU sessions that are allowed on both accesses:

· If the UE is already CM-CONNECTED on both accesses, the network may re-activate the PDU session using N2 signalling to one of the 5G AN using preference received from the UE; 

Otherwise,

· If the UE is already CM-CONNECTED only on one access the network may re-activate the PDU session using N2 signalling to this access;
Otherwise,
· If the UE is not in CM-CONNECTED on non-3GPP access and is CM-IDLE on 3GPP access, the UE can be paged through the 3GPP access in order to get the UE in CM-CONNECTED on the 3GPP access. 
Editor's note:
It is FFS whether the UE paging message may include the PDU session ID in order to allow the UE to re-activate the PDU session over the preferred access per UE policies.
Editor's note:
Which CM procedure is to be described in TS 23.502 [3] but it is expected to be similar to a Service Request procedure.
Editor's note:
Whether CN-initiated PDU session deactivation is necessary or not is FFS.
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