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1 Discussion
23.501 v011 has

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.
For the UE in the CM-CONNECTED state, 5GS supports independent activation of UP connection of existing PDU session.

Editor's note: Whether CN-initiated PDU session deactivation is necessary or not is FFS.

This feature assumes that both the UE and the network manage a PDU session UP activation state. The question is on which of AMF and of SMF manages this UP activation state in the network
In case of UP connection activation both SMF and AMF are involved as SMF has to manage

· the N3 UP addressing at UPF,
· the N3 UP addressing at AN and the QoS information at the AN ; this is done via AMF
When the UE gets CM-IDLE, the UP activation state of all PDU sessions becomes “Inactive”

Management of the UP activation state 
Considering the Service Request procedure, it appears simple and efficient to have the UE starting a synchronization / audit with the network about its PDU sessions: the UE provides the list of known established PDU sessions at the side of the UE together with the desired UP activation state for PDU sessions. The network releases the PDU sessions that the UE has not indicated as established and  enforces UP activation state per the desire of the UE
This could be supported by following solutions:

- 
solution 1: The UE sends the desired UP activation state for each established PDU sessions; the desired UP activation state is considered as SM information. The AMF transparently sends the desired UP activation state received from the UE per PDU session to the SMF and the SMF enforces the UE request. In this solution, the SMF is responsible of maintaining the UP activation state. 

The drawback is that at CM-IDLE to CM-CONNECTED transition the AMF triggers SMF for all established PDU sessions, i.e. even for PDU sessions that the UE wishes to keep the UP inactive (and for which this trigger is useless).
- 
solution 2: The UE sends the desired UP activation state only for PDU sessions whose activation state is to move to the UP active state ; the desired UP activation state is considered as SM information. The AMF transparently sends the desired UP activation state received from the UE per  PDU session to the SMF and the SMF enforces the UE request. In this solution, the SMF is responsible of maintaining the UP activation state
.


Both solution 1 and 2 have the merit to keep UP activation state of PDU sessions in SM. Thus

-
when an UE in CM-CONNECTED state wants to activate / de-activate the UP of a PDU session, the UE sends SM level NAS signalling (transparently relayed by the AMF)

-
the AMF has to notify all SMF when the UE becomes CM-IDLE (as the AMF is not aware of whether the UP of a PDU session is active)
· Solution 3: The AMF is responsible of maintaining the UP activation state ; the UE sends the desired UP activation state as AMF NAS information. 
-
at CM-IDLE ( CM-CONNECTED transition:  the AMF just needs to involve the SMF(s) for the PDU sessions that the UE moves to the UP Active state
-
at CM- CONNECTED ( CM-IDLE transition:  the AMF just needs to involve the SMF(s) for the PDU sessions that are in the UP Active state


As the AMF manages the UP activation state, when an UE in CM-CONNECTED state wants to activate / de-activate the UP of a PDU session, the UE has to send AMF  level NAS signalling. The UE could send a SR for this purpose.


Furthermore in order to decide whether it can put an UE into the CM-IDLE state (initiating a N2 release) or issue an hybrid N2 release, the AMF needs to know whether 
-
 there is still signaling to exchange with the UE (e.g. whether the AMF has received any “NAS follow up” indication from UE) and 
-
whether there is on-going traffic (i.e. whether there is at least a PDU session in the “active” state),
Solution 3 is the most efficient : at CM- CONNECTED ( CM-IDLE transition  the AMF need to only involve SMF(s) handling PDU sessions that are not in the UP Inactive state.  But it is not as clean as solution 2 as it brings a sub-state (UP activation state) of PDU sessions in AMF (and not in SMF). This is not an issue as this UP activation state remains simple (Active / Not active) and not associated with per subscription or slice related policies.
2
Proposal

It is proposed to modify TS 23.501 as follows… 

* * * * Next Change * * * *(update existing text)
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 activation of UP connection of existing PDU sessions.
An UE in the CM-CONNECTED state invokes the UE triggered Service Request procedure to request the  independent activation of the UP connection of existing PDU sessions.

Editor's note: Whether CN-initiated PDU session deactivation is necessary or not is FFS.

* * * * end of Change * * * *
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