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Abstract of the contribution: The document provides some clarifications of RM and CM for N3GPP access.
1. Discussion
This contribution includes discussion in the following aspects:
1. Editor’s Note: it is FFS whether AMF-triggered deregistration of a UE for the non-3GPP access will immediately release the PDU sessions establish by the UE via non-3GPP access.  

· It seems there were different opinions about whether to keep PDU session contexts in case of AMF-triggered deregistration procedure. It is not mentioned whether to keep PDU session contexts in case of UE-initiated deregistration. It is not mentioned whether to keep PDU session contexts in case of implicit deregistration in non-3GPP, i.e. when non-3GPP Deregistration timer has expired. 
· We see benefit to release all the PDU sessions together with de-registration procedure. E.g. the UE or the network may prefer to release all the resources in one access during de-registration.

· We also see benefit to keep PDU sessions in the network if the UE is registered in the other access.
· If PDU session contexts are kept when the UE enters deregistration in non-3GPP, how to handle these PDU session contexts in the UE and the network and how to keep the contexts alignment in the UE and network is not described. For example, the user may not want to route some specific PDU sessions via 3GPP. One possible solution is to reuse the PDU session status in SR procedure between the UE and the network. The UE shall initiate a Service Request procedure via 3GPP immediately after it enters deregistration state in non-3GPP.
· If PDU session contexts are kept when the UE enters deregistration in non-3GPP, one problem is foreseen: The RM state in the UE and in the AMF may not be aligned. For example, the UE may be aware of the release of NWu after the network. No matter how the deregistration timer is set, the UE may still be in registered state locally while the UE already enters deregistered state at the AMF. In this case, if the UE initiates SR procedure via 3GPP, it won’t include the PDU sessions established via N3GPP. The network may think the UE does not want to keep those PDU sessions and thus release them. This problem needs to be further studied.
Proposal 1: In case of UE-initiated or network-initiated deregistration via 3GPP to deregister UE in non-3GPP, all the PDU sessions in N3G shall be released. When the UE enters deregistration state in non-3GPP due to the expiry of non-3GPP Deregistration timer, the PDU session contexts which can be moved to 3GPP according to network policy are kept in the network. The UE shall initiate a Service Request procedure via 3GPP immediately after it enters deregistration state in non-3GPP.
2. It is assumed that a UE that is RM-DEREGISTERED or RM-REGISTERED and CM-IDLE over the non-3GPP access will attempt to establish an NWu connection and transition to CM-CONNECTED mode whenever possible.

· Whether a UE will attempt to establish an NWu connection may also depend on the cause value it receives from the network during a previous procedure. For example, BACKOFF_TIMER is defined in TS 24.302 to indicate that the UE shall not re-try the authentication procedure with the same ePDG until the backoff timer expires.
Proposal 2: Suggest changing this sentence into a NOTE and leave the details to stage 3.  
3. Editor’s Note: It is FFS study if the network triggered service request can be avoided. Instead of paging the UE over 3GPP access when downlink data arrives, the UE could transfer itself the PDU sessions to 3GPP access without waiting for downlink data to arrive.

· We see benefits to keep the network triggered service request procedure:

· The UE may not be aware of entering IDLE state immediately after the release of NWu connection. 

· Even if the UE is aware of entering IDLE state, it is benefit to wait for a while to see whether reconnecting via N3GPP is possible before move all the PDU sessions to 3GPP access. 

· When downlink packets are received for a PDU session and the UE is in CM-IDLE state, it is better to notify the UE as soon as possible.

· Considering some certain PDU session may not be allowed to be routed via 3GPP access, moving to 3GPP means release of this PDU session.

Proposal 3: It is proposed that the network triggered service request is needed and therefore to delete this EN. 
4. 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.
· UE-initiated SR procedure via 3GPP may support independent activation of UP connection of existing PDU session. The same NAS Service Request message is sent from the UE for UE-initiated SR procedure via N3GPP. It is not clear why re-activation of PDU sessions via N3GPP only applies for all N3GPP associated PDU sessions. 

· NW-initiated SR procedure via 3GPP for PDU sessions in non-3GPP, existing description in clause 5.6.8 includes the following principles which allows the re-activation of UP connection of some existing PDU session:

· 
If the UE is in CM-IDLE in 3GPP access… 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.
Proposal 4: It is proposed that:
· The UE-initiated SR procedure via N3GPP access may support independent activation of UP connection of existing PDU session, as defined for 3GPP access. Detailed procedure is described in S2-174272.
· The NW-initiated SR procedure via 3GPP for PDU sessions established in N3GPP can support independent activation of UP connection of existing PDU session, as defined for 3GPP access. Detailed procedure is described in S2-174273.
5. 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.

· This is different from UE/AMF behaviour described in TS 23.502 clause 4.2.3.2. Therefore a new procedure of NW-initiated SR via 3GPP for N3GPP PDU session is needed.

· The UE does not need to contain an indication on whether the PDU session can be re-activated over 3GPP. 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 include the PDU session IDs that can be re-activated over 3GPP. 
Proposal 5: It is proposed to revise this sentence as above and add a new procedure in TS 23.502.
6. Upon reception of the notification message or paging via 3GPP for the PDU sessions established via non-3GPP, whether the UE can choose 3GPP or non-3GPP access to re-activate the PDU sessions?
· If the UE wants to move PDU sessions from non-3GPP to 3GPP, then the UE can re-activate the PDU sessions via 3GPP.
· If the UE does not want to move the PDU sessions from non-3GPP to 3GPP (e.g. due to user preference), then the UE can re-activate the PDU sessions via non-3GPP.
Proposal 6: It is proposed to allow the UE to re-activate the PDU sessions via non-3GPP upon reception of the paging or notification message via 3GPP for the PDU sessions established via non-3GPP.
7. 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; 
· According to current description in UE-initiated SR procedure in clause 4.2.3.2, if the UE includes more PDU session IDs than the one triggering this procedure, the network shall establish the user plane for all the PDU sessions.

If the MM NAS Service Request message includes PDU session ID(s), or this procedure is triggered by SMF but PDU session IDs from UE correlates to other SMFs than the one triggering the procedure, the AMF sends N11 message to SMF(s) associated with the PDU session ID(s) with Cause set to indicate "establishment of user plane resources" for a PDU session.
· This is conflict with the agreement that the 5GC only re-activate the PDU session for which the UE has been paged.

· Current UE-initiated SR procedure includes a mechanism: the network indicates in the Service Accept that some PDU session needs to be re-established. Upon receiving this information, the UE initiates PDU session re-establishment after Service Request procedure is complete. This is used for UPF relocation in SSC mode 2 and 3. But we can reuse this mechanism for the network to indicate the UE about the PDU session which needs to be re-activated.
Proposal 6: It is proposed that upon receiving paging through 3GPP, 

· the UE shall reply with a NAS Service Request message including no PDU session IDs;
· the network indicates in the Service Accept the PDU session which needs to be re-activated;
· if the UE decides to re-activate this PDU session in 3GPP, the UE initiates PDU session establishment procedure to move this PDU session to 3GPP.
2. Proposal
It is proposed to accept the following changes to TS 23.501.
FIRST CHANGE

5.3.2.4
Support of a UE registered over both 3GPP and Non3GPP access

For a given serving PLMN there is one RM context for a UE for each access, e.g. when the UE is consecutively or simultaneously served by a 3GPP access and a Non3GPP access (N3IWF) of this PLMN.

An AMF associates multiple access-specific RM context for an UE with:

-
a Temporary Identifier that is common between 3GPP and Non3GPP. This Temporary Identifier is globally unique.

-
a registration state per access type (3GPP / Non-3GPP)

-
a registration areas per access type: one registration area for 3GPP access and another registration areas for non 3GPP access.

-
A periodic registration timer for 3GPP access.

Editor's note:
It is FFS whether a registration timer is used for the registration over Non-3GPP access

Registration areas for the 3GPP access and the non-3GPP access are independent.

A UE shall not perform periodic registration update over a non-3GPP access, and there is no periodic registration timer provided to the UE for non-3GPP access.

The Temporary Identifier may be assigned or re-assigned over any of the 3GPP and Non-3GPP access. The AMF assigns to the UE a single Temporary Identifier that is used over 3GPP and Non-3GPP access to the same PLMN or equivalent PLMN (which presumes that there is c and u plane connectivity between nodes of the EPLMN and the 3GPP access PLMN). The Temporary Identifier is assigned upon the first successful registration of the UE, and is valid over both 3GPP and Non-3GPP access to the same PLMN or equivalent PLMN for the UE. Upon performing any initial access over the non-3GPP access or over the 3GPP access, the UE provides the Temporary Identifier it has received in an earlier successful registration over any access to the same PLMN or equivalent PLMN. This enables the AN to select an AMF that maintains the UE context created at the previous registration procedure, and enables the AMF to correlate the UE request to the existing UE context.
If the UE is performing registration over one access and intends to perform registration over the other access in the same PLMN (e.g. the 3GPP access and the selected N3IWF are located in the same PLMN), the UE shall not initiate the registration over the other access until the registration procedure over first access is completed.

NOTE:
To which access the UE performs registration first is up to UE implementation.

Editor's note: It is FFS whether the registration on other access can be initiated or not in case of failure of registration to first access.
When the UE is successfully registered to an access (3GPP access or non-3GPP access respectively) and the UE registers via the other access:

-
if the second access is located in the same PLMN or equivalent PLMN (e.g. the UE is registered via a 3GPP access and selects a N3IWF located in the same PLMN), the UE shall use for the registration to the PLMN associated with the new access the UE Temporary identifier that the UE has been provided at the previous registration in the same PLMN or equivalent PLMN.
-
if the second access is located in a PLMN (i.e. not the registered PLMN or an equivalent PLMN of the registered PLMN), different from the registered PLMN of the first access (e.g. the UE is registered to a 3GPP access and selects a N3IWF located in a PLMN different from the PLMN of the 3GPP access, or the UE is registered over non-3GPP and registers to a 3GPP access in a PLMN different from the PLMN of the N3IWF), the UE shall  use for the registration to the PLMN associated with the new access a UE Temporary identifier only if it has got one that was received from the same PLMN. However, if the UE does not already have a UE Temporary Identifier from the PLMN to which it is attempting to register or from an equivalent PLMN, a SUPI shall be used for the new registration.
When a UE Temporary Identifier assigned during a registration procedure over 3GPP (e.g. the UE registers first over a 3GPP access) is location-specific, e.g. refers to a geographical Group Id, the same UE Temporary Identifier can be re-used over the non-3GPP access when the selected N3IWF function is in the same PLMN as the 3GPP access. When an UE Temporary Identifier is assigned during a registration procedure performed over a Non 3GPP access (e.g. the UE registers first over a non-3GPP access) refers to a non-geographical Group Id, the Temporary Identifier may not be valid for NAS procedures over the 3GPP access and during a registration procedure over the 3GPP access an AMF relocation is needed.

The deregistration request may be associated with an indication of whether it applies only to the access on which the de-registration procedure is run or to all accesses of the UE (3GPP and Non-3GPP access).
If the UE is registered on both 3GPP and non-3GPP accesses and it is in CM-IDLE over non-3GPP access, then the UE or AMF may initiate a deregistration procedure over the 3GPP access to deregister the UE only on the non-3GPP access. In case of UE-initiated or network-initiated deregistration via 3GPP to deregister UE in non-3GPP, all the PDU sessions which were established via non-3GPP shall be released. When the UE enters deregistration state in non-3GPP due to the expiry of non-3GPP Deregistration timer, the PDU session contexts which can be moved to 3GPP according to network policy are kept in the network. The UE shall initiate a Service Request procedure via 3GPP immediately after it enters deregistration state in non-3GPP.

Registration Management over Non-3GPP access is further defined in clause 5.5.2.

NEXT CHANGE
5.5
Non-3GPP access specific aspects

5.5.1
Registration Management

The UE shall enter RM-DEREGISTERED state on non-3GPP access:

-
at the UE and at the AMF, after performing an explicit Deregistration procedure;
-
at the AMF, following a non-3GPP N2 Release, after the network non-3GPP Implicit Deregistration timer has expired. This timer is started as described in clause 5.4.1.1. 
-
at the UE, following a release of the NWu signalling connection, after the UE non-3GPP Deregistration timer has expired. The UE non-3GPP Deregistration timer value is provided to UE by the AMF during a registration procedure and the UE non-3GPP Deregistration timer is started whenever a UE enters CM-IDLE state over non-3GPP access.

NOTE: 
This is assumed to leave sufficient time to allow the UE to re-activate PDU sessions over 3GPP or non-3GPP access;
Editor's note:
Scenarios of network triggered re-registration due to N3IWF relocation due to the UE mobility are FFS.

For an UE that is registered over Non-3GPP access, a change of the point of attachment (e.g. change of WLAN AP) shall not lead the UE to perform a registration update procedure.

A UE shall not provide 3GPP-specific parameters (e.g. indicate a preference for MICO mode) during initial registration or registration update over a non-3GPP access.
5.5.2
Connection Management

A UE that successfully performs a registration procedure and is in RM-REGISTERED over an Untrusted Non-3GPP access transitions to CM-CONNECTED state for the Untrusted Non-3GPP access.

In case of Untrusted Non-3GPP access to 5GC the release of the Nwu signalling connection between the UE and the N3IWF shall be interpreted as follows:

-
By the N3IWF as a criterion to release the N2 connection.

-
By the UE as a criterion for the UE to transition to CM-IDLE and to remain RM-REGISTERED, unless when the NWu connection release occurs as part of a deregistration over non-3GPP access procedure in which case the UE enters the RM-DEREGISTERED state. When the UE transitions to CM-IDLE, the non-3GPP Deregistration timer starts running in the UE. The non-3GPP Deregistration timer stops when the UE moves to CM-CONNECTED state or to the RM-DEREGISTERED state.

NOTE:
When moved to CM-IDLE state over one access, the UE may attempt to re-activate the PDU sessions over other access, per UE policies and depending on the availability of these accesses.
In case of Untrusted Non-3GPP access to the 5GC, when the AMF releases the N2 interface, the N3IWF shall release all the resources associated with the UE including the NWu connection with the UE. A release of the N2 connection by the AMF shall set the CM state for the UE in the AMF to CM-IDLE, unless when the release of the N2 connection occurs during a de-registration procedure for the non-3GPP access.

NOTE:
Depending by cause received by network a UE that is RM-DEREGISTERED or RM-REGISTERED and CM-IDLE over the non-3GPP access may attempt to establish an NWu connection and transition to CM-CONNECTED mode whenever possible. The detailed behavior will be defined in Stage 3.
An UE cannot be paged on Untrusted Non-3GPP access.
When a UE registered simultaneously over a 3GPP access and a non-3GPP access moves all the PDU sessions to one of the accesses, whether the UE initiates a de-registration in the access that has no PDU sessions is up to the UE implementation.

Whether the AMF initiates a deregistration procedure towards a UE that has no PDU sessions over the non-3GPP access, depends on network policies.

Editor's Note: whether this statement applies to both 3GPP and non-3GPP access is FFS.

Release of PDU sessions over the non-3GPP access does not imply the N2 connection release.
When the UE has PDU sessions routed over the non-3GPP access and the UE state becomes CM-IDLE for the non-3GPP access, these PDU sessions are not released to enable the UE to move the PDU sessions over the 3GPP access based on UE policies. If the UE does not move the PDU sessions to the 3GPP access, the core network maintains the PDU sessions but releases the N3 user plane for such PDU sessions.

5.5.3
UE Reachability

5.5.3.1
UE reachability in CM-IDLE
An UE cannot be paged over Untrusted Non-3GPP access.
If the UE state in the AMF is CM-IDLE for the non-3GPP access, there may be PDU sessions that were last routed over the non-3GPP access and without user plane resources. If the AMF receives a data notification from an SMF for a PDU session for which RAT Type is Non-3GPP corresponding to a UE that is CM-IDLE for non-3GPP, a network triggered service request may be performed for the UE over the 3GPP access independently of whether the UE is CM-IDLE or CM-CONNECTED over the 3GPP access, and the AMF provides an an indication that the procedure is related to pending down link data for non-3GPP access. If the UE is in CM-IDLE state, the AMF initiates paging towards the UE which may include the access associated to the PDU session in the SMF. If the UE is in CM-CONNECTED state, the AMF sends a notification message to the UE which may include the PDU Session ID of the specific PDU session.


5.5.3.2
UE reachability in CM-CONNECTED
For a UE in CM-CONNECTED state:

-
the AMF knows the UE location on a N3IWF node granularity.

-
the N3IWF notifies the AMF when UE becomes unreachable from N3IWF point of view, i.e. upon Nwu release.
NEXT 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, and may support independent activation of UP connection of existing PDU session in non-3GPP access. The Network-initiated Service Request procedure via 3GPP for PDU sessions established in non-3GPP may support independent activation of UP connection of existing PDU session in non-3GPP access.
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.
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 as described in TS 23.502 [3] clause 4.2.3.2;

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 The 5GC shall indicate in the Service Accept message that the PDU session needs to be re-activated. The UE then decide whether to re-activate the PDU sessions in non-3GPP or 3GPP based on UE policy and user preference. If the UE decides to re-activate the PDU sessions in non-3GPP, the UE shall initiate a Service Request procedure via non-3GPP access. Otherwise, if the UE decides to re-activate the PDU sessions in 3GPP, the UE shall initiate PDU session establishment procedure to perform handover of the PDU session from N3GPP to 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 decide whether to re-activate the PDU sessions in non-3GPP or 3GPP based on UE policy and user preference. If the UE decides to re-activate the PDU sessions in non-3GPP, the UE shall initiate a Service Request procedure via non-3GPP access. Otherwise, if the UE decides to re-activate the PDU sessions in 3GPP, the UE shall initiate PDU session establishment procedure to perform handover of the PDU session from N3GPP to 3GPP access.
NOTE:
A UE that is in a coverage of an allowed WLAN is assumed to attempt to connect to it without the need to be paged.



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

END OF CHANGES
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