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1. Background
SA2 has introduced a concept of CM_IDLE mode for non-3GPP access. While UE is in CM_IDLE mode for non-3GPP access data transfer for a PDU activated over non-3GPP access can resume with below possibilities:
1. UE can trigger service request to move to CM_CONNECTED mode over non-3GPP access (e.g. whenever a better signal condition over non-3GPP access is found.) 
2. AMF can trigger a notification or paging message (with non-3GPP access) to move the UE’s PDU of non-3GPP access to 3GPP access assuming that UE is not able to get into connected mode over non-3GPP access(possibly because of bad signal conditions). 
This paper analyzes the collsion situation of above 2 points and proposes the way forward.  
2. Discussion.
SA2 has introduced a concept of UE going to CM_IDLE state for non 3GPP access. Further assumption in 23.501 section 5.5.2 is as follows:
“It is assumed that a UE that is RM-DEREGISTERED or CM-IDLE over the non-3GPP access will attempt to establish an NWu connection and transition to CM-CONNECTED mode whenever the UE successfully connects to a non-3GPP access.”

Observation 1: UE can trigger service request procedure on non-3gpp access the moment it connects to non-3gpp access (for example find a good signal condition over non-3gpp access) while UE is in CM_IDLE state for non-3gpp access.

From spec reference 23.501:: 5.6.8(Please refer to References section[1]) it can also be inferred that UE can get paging message with access type set to non-3gpp. In response UE is expected to send Service request message. The Service request message will indicate list of PDU’s which are allowed to be re-activated over 3GPP access to AMF. Then AMF shall re-activate the PDU session over 3GPP access for which there is pending downlink data.

Observation 2:  AMF sends paging message (with non-3GPP access) only if there is a downlink data to be sent over a non-3gpp access PDU(last routed access stored in SMF) and non-3GPP access is in IDLE mode. 
Observation 3: UE is expected to send the Service request message when it receives paging with access indicated as non-3GPP access. 

From above observations following collision cases can be inferred: 

Collision case 1:

1. AMF initiated paging (with non-3gpp access) and UE initiated Service Request over non-3GPP access nearly same time.

2. UE receives paging (with non-3gpp access) message when non-3GPP access is already in Connected Mode (or in transition to connected mode).

3. While non-3GPP Access is already in connected Mode, UE triggers Service request procedure, due to which AMF moves the related PDU to 3GPP access.
4. AMF moving the related PDU to 3GPP access while non-3GPP access is in connected mode is unintentional when the paging procedure was initiated.
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Fig: Collision Case 1. 














Fig: Collision Case 2.  
Collision case 2:

1. AMF initiated paging (with non-3gpp access) and UE responded with Service Request over 3GPP access.

2. Meanwhile UE also gets non-3GPP access thus it triggers Service request procedure over non-3GPP access.

3. AMF receives Service request over non-3GPP access and user plane establishment started. 
4. AMF receives Service request over 3GPP access while non-3GPP access is in connected mode, due to which AMF moves the related PDU to 3GPP access.
3.Conclusion
The reason for initiating paging over non-3GPP access by AMF is to initiate data transfer over non-3GPP PDU assuming UE is not able to get connected over non-3GPP access. But meanwhile if UE is already connected over non-3GPP access then it would not be a good idea by AMF to move the PDU to 3GPP access. Thus we prefer that under such situation AMF and UE neglects the initiated paging with non-3GPP access procedure and maintains the status quo of non-3GPP access PDU’s. Thus we propose below:

Proposal 1: UE shall neglect the paging message with non-3GPP access when UE is already in CM_CONNECTED mode over non-3GPP access. 

Proposal 2: AMF shall neglect the Service request in response to paging with non-3GPP access when AMF is already moved to connected mode for non-3GPP access. 
4.Way forward.

We request the CT1 to discuss above issue and agree to the related changes in C1-173310.
5.References:

[1]  23.501:: 5.6.8
-
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.
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