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1. Introduction
There has been changes in the stage 2 requirements with respect to the service request procedure.
2. Reason for Change
Stage 2 text is copied below.

Color codes:

· PDU sessions included in the SERVICE REQUEST message
· Cause code in the SERVICE REJECT message
· Reason in the PDU session reactivation result IE
· Either notification via non-3GPP access or page via 3GPP access for 3GPP access PDU session based on local policy
· Notification timer in the AMF
4.2.3.2
UE Triggered Service Request in CM-IDLE state
...
For any Service Request, the AMF responds with a  Service Accept message to synchronize PDU Session status between UE and network, if necessary. The AMF responds with a Service Reject message to UE, if the Service Request cannot be accepted by network. The Service Reject message may include an indication or cause code requesting the UE to perform Registration Update procedure.
…

1.
UE to (R)AN: AN message (AN parameters, MM NAS Service Request (List Of PDU Sessions To Be Activated, List Of Allowed PDU Sessions, security parameters, PDU Session status)).

The List of PDU Sessions to be activated is provided by UE when the UE wants to re-activate the PDU Session(s). The List of allowed PDU Sessions is provided by the UE when the Service Request is a response of a Paging or a NAS Notification, and identifies the PDU Sessions that can be transferred or associated to the access on which the Service Request is sent.

Editor's note:
The required AN parameters are FFS.


In case of NG-RAN: 

-
the AN parameters include Selected PLMN ID and Establishment cause. The Establishment cause provides the reason for requesting the establishment of an RRC connection.
-
The UE sends NAS Service Request message towards the AMF encapsulated in an RRC message to the RAN. The RRC message(s) that can be used to carry the 5G-GUTI and this NAS message are described in TS 38.331 [12] and TS 36.331 [16].

If the Service Request is triggered for user data, the UE identifies, using the List Of PDU Sessions To Be Activated, the PDU Session(s) for which the UP connections are to be activated in NAS Service Request message. If the Service Request is triggered for signalling only, the UE doesn't identify any PDU Session(s). If this procedure is triggered for paging response, and the UE has at the same time some user data to be transferred, the UE identifies the PDU Session(s) whose UP connections are to be activated in MM NAS Service Request message, by the List Of PDU Sessions To Be Activated. Otherwise the UE does not identify any PDU Session(s) in the Service Request message for paging response.


If the Service Request over 3GPP access is triggered in response to the paging indicating non-3GPP access, the NAS Service Request message shall identify in the List Of Allowed PDU Sessionsthe list of PDU Sessions associated with the non-3GPP access that can be re-activated over 3GPP, as described in clause 4.2.3.4 (step 6) of this specification and in clause 5.6.8 of TS 23.501 [2].

The PDU Session status indicates the PDU Sessions available in the UE.


The UE shall not trigger a Service Request procedure for a PDU Session corresponding to a LADN when the UE is outside the area of availability of the LADN. And the UE shall not identify such PDU Session(s) in the List Of PDU Sessions To Be Activated, if the Service Request is triggered for other reasons.
…

12.
AMF to (R)AN: N2 Request (N2 SM information received from SMF, security context, AMF Signalling Connection ID, Handover Restriction List, MM NAS Service Accept, list of recommended cells / TAs / NG-RAN node identifiers).

RAN stores the Security Context, AMF Signalling Connection Id, QoS Information for the QoS Flows of the PDU Sessions that are activated and N3 Tunnel IDs in the UE RAN context. Handover Restriction List is described in TS 23.501 [2] clause 5.3.4.1 "Mobility Restrictions".

MM NAS Service Accept includes PDU Session status in AMF. If the activation of UP of a PDU Session is rejected by an SMF, then the MM NAS Service Accept includes the PDU Session ID and the reason why the user plane resources were not activated (e.g. LADN not available). Any local PDU Session release during the Session Request procedure is indicated to the UE via the Session Status.

…

4.2.3.3
UE Triggered Service Request in CM-CONNECTED state

...

1.
UE to (R)AN: MM NAS Service Request (List Of PDU Sessions) To Be Activated).


The UE sends NAS message Service Request towards the AMF encapsulated in an RRC message to the RAN. The MM NAS Service Request message shall be integrity protected. If the Service Request is triggered for user data, the UE identifies PDU Session(s) whose UP connection is to be activated by including the List of PDU Sessions To Be Activated in the NAS Service Request message. The UE shall not trigger a Service Request procedure for a PDU Session corresponding to a LADN when the UE is outside the area of availability of the LADN. If the Service Request over 3GPP access is triggered in response to a NAS Notification message indicating a PDU Session associated with the non-3GPP access from the AMF, the NAS Service Request message shall identify, in the List Of Allowed PDU Sessions, the list of PDU Sessions associated with the non-3GPP access that can be re-activated over 3GPP access, as described in clause 4.2.3.4 (step 6) of this specification and in clause 5.6.8 of TS 23.501 [2].
…

4.2.3.4
Network Triggered Service Request

…
4b.
[Conditional] If the UE is in CM-IDLE state in 3GPP access and the PDU Session ID received from the SMF in step 3a has been associated with 3GPP access and based on local policy the AMF decides to notify the UE through 3GPP access even when UE is in CM-CONNECTED state for non-3GPP access, the AMF may send a Paging message to RAN node(s) via 3GPP access.

If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, the UE is in CM-IDLE state in both 3GPP access and non-3GPP access, and the PDU Session ID in step 3a is associated with non-3GPP access, the AMF sends a Paging message to RAN node(s) via 3GPP access.
...

4c.
[Conditional] If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, and the UE is in CM-CONNECTED state in 3GPP access and the PDU Session ID in step 3a is associated with non-3GPP access, the AMF sends a NAS Notification message containing the PDU Session ID to the UE over 3GPP access and sets a Notification timer. Step 5 is omitted.


If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, and the UE is in CM-CONNECTED state for non-3GPP access and in CM-IDLE for 3GPP access, and if the PDU Session ID in step 3a is associated with 3GPP access, and based on local policy the AMF decides to notify the UE through non-3GPP access, the AMF may send a NAS Notification message containing the PDU Session ID to the UE over non-3GPP access and sets a Notification timer.
…

6.
If the UE is in CM-IDLE state in 3GPP access, upon reception of paging request for a PDU Session associated to 3GPP access, the UE initiates the UE Triggered Service Request procedure (clause 4.2.3.2). In step 4a of clause 4.2.3.2, the AMF invokes Nsmf_PDUSession_UpdateSMContext request to the SMF(s) associated with the PDU Session identified in MM NAS Service Request message if there is any, except for the PDU Session ID included in the Namf_Communication_N1N2MessageTransfer in step 3a.
If the UE is in CM-IDLE state in both non-3GPP and 3GPP accesses, upon reception of paging request for a PDU Session associated to non-3GPP access, the UE may initiate the UE Triggered Service Request procedure (clause 4.2.3.2) which shall contain the List Of Allowed PDU Sessions that can be re-activated over the 3GPP access. 

If the UE is in CM-IDLE state in non-3GPP access and in CM-CONNECTED state in 3GPP access, upon reception of NAS Notification message over 3GPP access containing PDU Session associated with non-3GPP access, the UE may initiate the UE Triggered Service Request procedure (clause 4.2.3.3) with the List Of Allowed PDU Sessions that can be re-activated over the 3GPP access, if allowed by UE policies. If the AMF does not receive the NAS Service Request message before Notification timer expires, the AMF notifies the SMF that the UE was reachable but did not accept to re-activate the PDU Session. If the AMF receives a Service Request message from the UE via non-3GPP access as described in clause 4.12.4.1 (e.g. because the UE successfully connects to a non-3GPP access), the AMF stops the Notification timer.

If the UE is in CM-IDLE state in 3GPP access and in CM-CONNECTED state in non-3GPP access, upon reception of NAS Notification message over non-3GPP access identifying the PDU Session associated with 3GPP access, the UE initiates the UE triggered Service Request procedure (clause 4.2.3.2) with the List Of Allowed PDU Sessions over the 3GPP access when 3GPP access is available. In step 4a of clause 4.2.3.2, the AMF sends N11 message to SMF(s) for the PDU Session identified in NAS Notification message if also identified in the received List of allowed PDU Sessions, but not to SMF(s) from which it receives the N11 message in step 3a. If the AMF does not receive the NAS Service Request message before Notification timer expires, the AMF may either page the UE through 3GPP access or notify the SMF that the UE was not able to re-activate the PDU Session.
Editor's note: In this case whether the UE includes the List Of Allowed PDU Sessions in the Service Request message is FFS.
…

The paper is dealing with: Cause code in the SERVICE REJECT message.

The motivation to add this cause code is (from S2-177287):
1. CN changes the UE’s current area from “allowed” to “non-allowed” without the UE knowing it. And the CN can’t page the UE to send the UE configuration update because the UE is in MICO mode.

2. The UE initiates Service Request and gets rejected.

In this case, the UE should initiate Registration Update to receive the updated restriction areas. Otherwise it may repeatedly try Service Request with failure.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V1.1.1.
* * * First Change * * * *

8.5.3.1.5
Service request procedure not accepted by the network

If the service request cannot be accepted, the network shall return a SERVICE REJECT message to the UE including an appropriate 5GMM cause value and stop timer Tx.

On receipt of the SERVICE REJECT message, if the message is integrity protected, the UE shall stop timer Tx if running. If the SERVICE REJECT message was received without integrity protection, then the UE shall discard the message.
The UE shall take the following actions depending on the 5GMM cause value included in the SERVICE REJECT message.

#xy
(Restricted service area):

The UE shall perform the mobility registration update procedure.
* * * Next Change * * * *

8.10.2
Cause related to subscription options

Cause #8 – 5GS services not allowed


This 5GMM cause is sent to the UE when it is not allowed to operate 5GS services.

Cause #12 – Tracking area not allowed


This 5GMM cause is sent to the UE if it requests service, or if the network initiates a de-registration request, in a tracking area where the HPLMN determines that the UE, by subscription, is not allowed to operate.

NOTE 1:
If 5GMM cause #12 is sent to a roaming subscriber the subscriber is denied service even if other PLMNs are available on which registration was possible.

Cause #13 – Roaming not allowed in this tracking area


This 5GMM cause is sent to an UE which requests service, or if the network initiates a de.registration request, in a tracking area of a PLMN which by subscription offers roaming to that UE but not in that tracking area.

Cause #5 – PEI not accepted


This cause is sent to the UE if the network does not accept an initial registration procedure for emergency services using a PEI.

Cause #xx – N1 mode not allowed


This 5GMM cause is sent to the UE if it requests service, or if the network initiates a detach request, in a PLMN where the UE by subscription, is not allowed to operate in N1 mode.
Cause #xy – Restricted service area

This 5GMM cause is sent to the UE if it requests service in a tracking area which is a part of the UE’s non-allowed area or is not a part of the UE’s allowed area.
