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Abstract of the contribution: This paper proposes deregistration procedures of 5G system.
Introduction

As a corresponding procedure to Detach procedure described in clause 5.3.8 in TS 23.401, this paper proposes deregistration procedure for 5G system.
Discussion

Similar to Detach procedure of EPC system, 5G system needs deregistration procedure for service termination for UE, which can be initiated either UE or network. However, the following issues should be considered due to different requirements defined for 5G system: 
1. De-registration triggering entities
EPC defined UE initiated detach and network initiated detach including MME and HSS. Likewise, 5G system also requires similar procedures called de-registration procedure as a result of 5G Phase 1 study. TR 23.799 has defined network entities AMF and UDM corresponding to MME and HSS of EPC system and TS 23.502 includes de-registration procedures initiated UE, AMF and UDM. 
On the contrary to EPC system, 5G system architecture defines interface between AMF and PCF which can be interpreted as MME and PCRF, respectively. Since there is no interface between MME and PCRF, PCRF cannot trigger de-registration. However, 5G system has an interface NG15 and interactions between two network entities are not defined. Although NG15 interface is under development, there may be deregistration initiation due to policy change of PCF for a UE. 
Observation 1: De-registration procedure initiated by PCF should be discussed along with development of NG15 interface. 
2. Conditions for de-registration initiation
In EPC system, there are two kinds of detach procedures: ‘explicit’ and ‘implicit’. Explicit detach is performed by UE or network entities while implicit detach is triggered network entity when UE has no activity for a long period of time. Moreover, when UE has no active PDN connection, UE is detached. Similarly, 5G system shall define explicit and implicit de-registration triggered by UE or network entities. 
However, one thing different from EPC system is that UE in 5G system can perform attach procedure without PDU session establishment, which means that UE can maintain attached state without active PDU session. As another option, UDM may indicate whether UE should be deregistered or not when it has no active PDU session depending on UE capability or service characteristics. 
Observation 2: De-registration procedure for UE with no active PDU session is may not be performed. 
This paper proposes general de-registration procedures initiated by UE, AMF and UDM. But the procedure can be refined based on observations discussed above. 
Proposal

Add the following to the TS 23.502.
* * * * Start of 1st Change * * * * 

4.1.1.2
De-registration procedures

The Deregistration procedure allows:

-
the UE to inform the network that it does not want to access the NextGen system any longer, and

-
the network to inform the UE that it does not have access to the NextGen system any longer.

The UE is deregistered either explicitly or implicitly:

-
Explicit deregistration: The network or the UE explicitly requests deregistration and signal with each other.

-
Implicit deregistration: The network deregisters the UE, without notifying the UE. This is typically the case when the network presumes that it is not able to communicate with the UE, e.g. due to radio conditions.

Three deregistration procedures are provided when the UE accesses the NextGen system through 5G RAN. The first deregistration procedure is UE-initiated deregister procedure and other deregistration procedures are network-initiated deregistration procedure:

-
UE-Initiated De-registration Procedure;

-
AMF-Initiated De-registration Procedure;

-
UDM-Initiated De-registration Procedure.

4.1.1.2.1
UE initiated De-registration 
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Fig. 4.1.1.2.1-1: UE-initiated de-registration

1.
The UE sends NAS message Deregistration Request (UE ID, Switch Off) to the AMF. This NAS message is used to trigger the establishment of the NG2 connection if the UE was in Idle mode. Switch Off indicates whether deregistration is due to a switch off situation or not. The AN forwards this NAS message to the AMF along with the TAI+ECGI of the cell which the UE is using.

2.
If the UE has no activated PDU session, then steps 2 to 6 are not executed. For all PDU sessions which belong to the UE, the sessions in the SMF(s) regarding this particular UE are deactivated by the AMF sending Delete Session Request (Session ID(s), User Location Information) per PDU session to the SMF. If the UE Time Zone has changed, the AMF includes the UE Time Zone IE in this message.

3.
When the SMF receives the Delete Session Request message, the SMF releases the related session context information and responds with Delete Session Response.
4.
The SMF sends Delete Session Request (Parameters) to corresponding UPF to release allocated resource. 

5.
The UPF replies with Delete Session Response.

6. 
The SMF initiated PDU-CAN Session Termination procedure as defined in TS 23.XXX [X].
7.
The AMF sends Deregistration Accept to UE. 

4.1.1.2.2
AMF initiated De-registration 
The procedure depicted in Fig. 4.1.1.2.2-1 shows AMF initiated deregistration which can be triggered by one or multiple of the following conditions:
1. All PDU sessions are released;
Note 1: This condition is optional. UE with no active PDU session may not be de-registered due to UE capability or service characteristics.
2. MM reachability expiration
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Fig. 4.1.1.2.2-1: AMF-initiated de-registration

1.
The AMF initiated deregistration procedure is either explicit (e.g. by O&M intervention) or implicit. The AMF may implicitly deregister a UE, if it has not had communication with UE for a long period of time. The AMF does not send the Deregistration Request (Deregistration Type) message to the UE for implicit deregister. If the UE is in CM-CONNNECTED state the AMF may explicitly deregister the UE by sending a Deregistration Request message to the UE. The Deregistration Type may be set to re-attach in which case the UE should re-attach at the end of the deregister process. If the UE is in CM-IDLE state the AMF pages the UE.

2.
If the UE has no activated PDU session, then steps 2 to 6 are not executed. For all PDU sessions which belong to the UE, the sessions in the SMF(s) regarding this particular UE are deactivated by the AMF sending Delete Session Request (Session ID(s), User Location Information) per PDU session to the SMF. If the UE Time Zone has changed, the AMF includes the UE Time Zone IE in this message.

3.
When the SMF receives the Delete Session Request message, the SMF releases the related session context information and responds with Delete Session Response.

4.
The SMF sends Delete Session Request (Parameters) to corresponding UPF to release allocated resource. 

5.
The UPF replies with Delete Session Response.

6. 
The SMF initiated PDU-CAN Session Termination procedure as defined in TS 23.XXX [X].
7.
The UE sends Deregistration Accept to AMF. 

4.1.1.2.3
UDM initiated De-registration 
The UDM-Initiated Deregistration procedure is initiated by the UDM. The UDM uses this procedure for operator-determined purposes to request the removal of a subscriber's MM and PDU session at the AMF.
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Fig. 4.1.1.2.3-1: UDM initiated de-registration

1.
If the UDM wants to request the immediate deletion of a subscriber's MM contexts and PDU sessions, the UDM shall send a Cancel Location (IMSI, Cancellation Type) message with Cancellation Type set to Subscription Withdrawn to the registered AMF. When receiving the Cancel Location Message the AMF acknowledges with a Cancel Location ACK message to the UDM.

2.
If Cancellation Type is Subscription Withdrawn, the AMF which has an active UE context informs the UE which is in CM-CONNECTED state, that it has been deregistered, by sending Deregistration Request (Deregistration Type) message to the UE. If the Cancel Location message includes a flag to indicate re-attach is required, the AMF shall set the Deregister Type to indicate that re-attach is required. If the UE is in CM-IDLE state the AMF pages the UE.
3.
The AMF sends Deregistration Request (Deregistration Type) to UE. 
4.
If the UE has no activated PDU session, then steps 4 to 9 are not executed. For all PDU sessions which belong to the UE, the sessions in the SMF(s) regarding this particular UE are deactivated by the AMF sending Delete Session Request (Session ID, User Location Information) per PDU session to the SMF. If the UE Time Zone has changed, the AMF includes the UE Time Zone IE in this message.
5.
When the SMF receives the Delete Session Request message, the SMF releases the related session context information and responds with Delete Session Response.
6.
The SMF sends Delete Session Request (Parameters) to corresponding UPF to release allocated resource. 

7.
The UPF replies with Delete Session Response.
8.
The SMF initiated PDU-CAN Session Termination procedure as defined in TS 23.XXX [X].
9.
The UE sends Deregistration Accept to AMF. 
4.1.1.2.4
PCF initiated De-registration 
Editor’s note: This clause will be discussed with development of NG15 interface between AMF and PCF. 
* * * * End of Change * * * * 
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