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Abstract of the contribution: This contribution proposes a resolution to editor’s note regarding paging when UE is in CM-IDLE in non-3GPP access. 
Introduction

In clause 5.6.8 there is an EN on:

Editor's note: It is FFS whether paging the UE in non-3GPP CM-IDLE state for a non-3GPP established PDU session could be avoided or not

Since this EN was added the solution for handling UE in CM-IDLE in non-3GPP access has evolved and was further updated last meeting. 

It has been agreed that a UE in CM-IDLE in non-3GPP can be paged over 3GPP access for PDU Sessions that were last active over non-3GPP access. 
Besides this solution documented in TS 23.501, there are options potentially avoiding paging in 3GPP access in case the UE is CM-IDLE in non-3GPP. Such options are analysed below. These options depend on whether the UE (e.g. based on operator policies) is willing to have the PDU Session active over 3GPP access:

1. One option is to assume that the UE always re-connects to non-3GPP access as soon as possible and re-activates the PDU Session UP connection again (over non-3GPP access), e.g. as soon as an allowed WLAN becomes available. This ensures that UP connectivity in non-3GPP access is recovered as soon as possible after entering CM-IDLE in non-3GPP. This assumption is reasonable, and in fact already captured in a NOTE in clause 5.6.8, but it does not solve all cases. For example, there may be DL data arriving when the UE has no possibility to connect to WLAN but 3GPP access is still available. This option is also not a mandatory UE requirement, but only captured as an assumption in a NOTE.
2. Another option is to require that the UE hands over the PDU Session to 3GPP access as soon as it goes to CM-IDLE in non-3GPP. This option works for PDU Sessions that are allowed to be moved to 3GPP access (e.g. based on policies in the UE). This may however lead to an inefficient solution because the PDU Session would be moved to 3GPP access even if there is no user traffic to be sent. The UE may later go to CM-IDLE in 3GPP access and later be paged anyway, or the UE may soon move the PDU Session back to non-3GPP access when coverage is regained without ever using the PDU session for user traffic in 3GPP access. It is thus an inefficient solution from signalling and overall resource consumption perspective. Furthermore, it can be questioned whether this behaviour can be made mandatory in the UE (so far this is only captured as a NOTE in 5.5.2).
Proposal

To summarize the above analysis, there are cases where paging a UE that is CM-IDLE in 3GPP access cannot be avoided if we want to ensure good connectivity for PDU Sessions and reduce the risk of interruption in PDU Session connectivity. It is therefore proposed to remove the EN. 
It is proposed to update TS 23.501 as follows:
**** 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.
For the UE in the CM-IDLE state in 3GPP access, 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-IDLE state in non-3GPP access, UE-triggered Service Request procedure allows the re-activation of UP connection of existing PDU sessions, but the re-activation only applies for all non-3GPP associated PDU sessions.

An UE in the CM-CONNECTED state invokes a Service Request (see TS 23.502 [3] clause 4.2.3.3) procedure to request the independent activation of the UP connection of existing PDU sessions.

Network-triggered re-activation of UP connection of existing PDU sessions is handled as follows:

-
If the UE is already CM-CONNECTED on the access (3GPP, non-3GPP) associated to the PDU session in the SMF, the network may re-activate the PDU session using a Network Initiated Service Request procedure.
Otherwise:
-
If the UE is registered in both 3GPP and non-3GPP accesses and is in CM-IDLE in non-3GPP access, the UE can be paged or notified through the 3GPP access for a PDU session associated in the SMF (i.e. last routed) to the 3GPP access or to the non-3GPP access:
-
If the UE is in CM-IDLE in 3GPP access, the paging message may include the access associated to the PDU session in the SMF. The UE, upon reception of the paging message, shall reply to the 5GC via the 3GPP access using the NAS Service Request message, which shall contain the list of PDU sessions associated with the received access that can be re-activated over 3GPP (i.e. does not contain the PDU sessions that cannot be re-activated on 3GPP based on UE policies). If the PDU session for which the UE has been paged is in the list of the PDU sessions provided in the NAS Service Request, the 5GC shall re-activate the PDU session over 3GPP access;

-
If the UE is in CM-CONNECTED in 3GPP access, the notification message may include the PDU session ID. The UE, upon reception of the notification message, shall reply to the 5GC via the 3GPP access using the NAS Service Request message, which shall contain an indication on whether the PDU session can be re-activated over 3GPP.

NOTE:
A UE that is in a coverage of a non-3GPP access and has PDU Session(s) that are associated in the UE (i.e. last routed) to non-3GPP access, is assumed to attempt to connect to it without the need to be paged.
The deactivation 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 deactivated. The UP connection of different PDU sessions can be deactivated independently.

**** End of Changes ****
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