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1. Introduction
This contribution addresses the following editor’s note:
Editor's note: 
Whether the de-registration procedure is 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) is FFS.

This contribution also adds 5GS mobility indentity handling into the UE-initiated deregistration procedure.
2. Reason for Change
According to the requirement in TS23.501 subclause 5.3.2.4, quote:
“The deregistration request indicates whether it applies to the 3GPP access the non-3GPP access, or both.

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 which case all the PDU sessions which are associated with the non-3GPP access shall be released.”
Currently the UE or network initiated deregistration procedures in TR24.890 only allow

-
deregistration of 5GS services over 3GPP access, and

-
 deregistration of 5GS services over both 3GPP access and non-3GPP access when the UE is registered in the same PLMN over both accesses.
Deregistration of 5GS services over non-3GPP access via procedure in 3GPP access is not supported in TR24.890 currently.

Hence it is to proposed to expand the deregistration type IE to support also deregistration procedure in 3GPP access for deregister 5GS service over non-3GPP access only.The UE and network initiated deregistration procedures need to be updated accordingly.

With the above proposed changes, the editor’s note in 8.2.3 can be resolved.

This contribution also adds 5GS mobility indentity handling into the UE-initiated deregistration procedure.
Other editorial changes, such as change ” de-registration” to “deregistration”, change “deregistration” to “deregister” at proper places.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V1.0.3.
* * * First Change * * * *

8.2.3
UE NAS mobility functions in 5GMM-IDLE mode
In 5GMM-IDLE mode a UE with a valid USIM enabled will: 

-
perform cell selection/reselection procedure according to 3GPP TS 38.304 [18] and PLMN selection according to 3GPP TS 23.122 [7];

-
when not registered to the 5GCN:

-
perform registration procedure with registration type set to "initial registration" in order to receive services that require registration in the 5GS when not registered to the EPS;

-
perform registration procedure with registration type set to "mobility registration update" when registered to the EPS;

-
when registered to the 5GCN:

-
perform registration procedure with registration type set to "mobility registration update" when:

-
entering a tracking area not in the list of assigned tracking areas, in order to maintain the registration and enable the AMF to keep track of the UE; or
-
the UE needs to update its capabilities towards the 5GCN;

-
perform registration procedure with registration type set to "periodic registration update" to periodically notify the 5GS that the UE is available;

-
answer to paging from the AMF by performing a service request procedure, unless the UE is in MICO mode or mobility restrictions prevent the UE from responding to paging;

-
perform the service request procedure in order to establish a N1 NAS signalling connection to the network or to request the establishment of radio bearers when uplink user data is to be sent, or both;

-
perform deregistration procedure when the UE is switched off, the USIM is removed or disabled, or the 5GS capability of the UE is disabled.


In 5GMM-IDLE mode a UE without valid USIM enabled will: 

-
perform cell selection/reselection according to 3GPP TS 38.304 [18], but not PLMN selection.

Editor's note: 
How the UE without a valid USIM registers to the 5GCN for unauthenticated emergency services is FFS.

* * * Next Change * * * *

8.5.2.3
Deregistration procedure

8.5.2.3.1
General

The deregistration procedure is used:

-
by the UE to deregister for 5GS services over 3GPP access;
-
by the UE to deregister for 5GS services over non-3GPP access only when the UE is registered in the same PLMN over both accesses;
-
by the UE to deregister for 5GS services over both 3GPP access and non-3GPP access when the UE is registered in the same PLMN over both accesses;
-
by the network to inform the UE that it is deregistered for 5GS services over 3GPP access; 
-
by the network to inform the UE that it is deregistered for 5GS services over non-3GPP access only when the UE is registered in the same PLMN over both accesses
- 
by the network to inform the UE that it is deregistered for 5GS services over both 3GPP access and non-3GPP access when the UE is registered in the same PLMN over both accesses; and
-
by the network to inform the UE to re-register to the network.
The deregistration procedure with appropriate deregistration type shall be invoked by the UE if:
· the UE is switched off,
· the UE wishes to deregister for 5GS services over 3GPP access,
· the UE wishes to deregister for 5GS services over non-3GPP access only when the UE is registered in the same PLMN over both accesses; or
· the UE wishes to deregister for 5GS service over both 3GPP access and non-3GPP access when the UE is registered in the same PLMN over both accesses.

If the deregistration procedure is triggered due to USIM removal, the UE shall indicate "switch off" in the deregistration type IE.

If the deregistration procedure is requested by the UDM for a UE that has PDU sessions for emergency services, the AMF shall not send a DEREGISTRATION REQUEST message to the UE.
If the deregistration procedure for 5GS services is performed, the PDU sessions, if any, for this particular UE are deactivated locally without peer-to-peer signalling between the UE and the network.
* * * Next Change * * * *

8.5.2.3.2
UE-initiated deregistration procedure
8.5.2.3.2.1
UE-initiated deregistration procedure initiation

The deregistration procedure is initiated by the UE by sending a DEREGISTRATION REQUEST message (see example in figure 8.5.2.3.2.1.1). The Deregistration type IE included in the message indicates whether the deregistration procedure is due to a "switch off" or not. The Deregistration type IE also indicates whether the deregistration procedure is:
· for 5GS services over 3GPP access,
· for 5GS services over non-3GPP access only when the UE is registered in the same PLMN over both accesses; or
· for 5GS services over both 3GPP access and non-3GPP access when the UE is registered in the same PLMN over both accesses.

If the UE has a valid 5G-GUTI, the UE shall populate the 5GS mobile identity IE with the valid 5G-GUTI. If the UE does not have a valid 5G-GUTI, the UE shall populate the5GS mobile identity IE with its SUPI.
If the UE does not have a valid 5G-GUTI and it does not have a valid SUPI, then the UE shall populate the 5GS mobile identity IE with its IMEI.
If the deregistration request is not due to switch off and the UE is in the state 5GMM-REGISTERED or 5GMM-REGISTERED-INITIATED, timer Txa shall be started in the UE after the DEREGISTRATION REQUEST message has been sent. The UE shall enter the state 5GMM-DEREGISTERED-INITIATED.

If the UE is to be switched off, the UE shall try for a period of 5 seconds to send the DEREGISTRATION REQUEST message. During this period, the UE may be switched off as soon as the DEREGISTRATION REQUEST message has been sent.
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Figure 8.5.2.3.2.1.1: UE-initiated deregistration procedure
* * * Next Change * * * *

8.5.2.3.2.2
UE-initiated deregistration procedure completion for 5GS services over 3GPP access
When the DEREGISTRATION REQUEST message is received by the AMF, the AMF shall send a DEREGISTRATION ACCEPT message to the UE, if the deregistration type IE does not indicate "switch off". Otherwise, the procedure is completed when the AMF receives the DEREGISTRATION REQUEST message.
If the DEREGISTRATION REQUEST includes indication that the deregistration procedure is for 3GPP access, the AMF shall trigger the SMF to deactivate the PDU session context(s) established over 3GPP access, if any, locally for this UE without peer-to-peer signalling between the UE and the SMF. The UE shall deactivate the PDU session context(s) established over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the SMF. The UE is marked as inactive in the AMF for 5GS services for 3GPP access. The AMF shall enter the state 5GMM-DEREGISTERED for 3GPP access.
The UE, when receiving the DEREGISTRATION ACCEPT message, shall stop timer Txa. Furthermore, if the UE supports N1 mode only then:

-
If the deregistration procedure was performed due to disabling of 5GS services, then the UE shall enter the 5GMM-NULL state for 3GPP access.
-
Otherwise, the UE shall enter the 5GMM-DEREGISTERED state for 3GPP access.
* * * Next Change * * * *

8.5.2.3.2.2a
UE-initiated deregistration procedure completion for 5GS services over non-3GPP access only
When the DEREGISTRATION REQUEST message is received by the AMF, the AMF shall send a DEREGISTRATION ACCEPT message to the UE.
If the DEREGISTRATION REQUEST includes indication that the deregistration procedure is for non-3GPP access when the UE is registered in the same PLMN over both accesses, the AMF shall trigger the SMF to deactivate the PDU session context(s) established over non-3GPP access, if any, locally for this UE without peer-to-peer signalling between the UE and the SMF. The UE shall deactivate the PDU session context(s) established over non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the SMF. The UE is marked as inactive in the AMF for 5GS services for non-3GPP access. The AMF shall enter the state 5GMM-DEREGISTERED for non-3GPP access.
The UE, when receiving the DEREGISTRATION ACCEPT message, shall stop timer Txa. The UE shall enter the 5GMM-DEREGISTERED state for non-3GPP access.
* * * Next Change * * * *

8.5.2.3.2.3
UE-initiated deregistration procedure completion for 5GS services over both 3GPP access and non-3GPP access
The description for UE-initiated deregistration procedure completion for 5GS services over 3GPP access as specified in subclause 8.5.2.3.2.2 shall be followed. In addition, the following description for deregistration over non-3GPP access applies.
If the DEREGISTRATION REQUEST includes indication that the deregistration procedure is for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN over both accesses, the AMF shall trigger SMF to deactivate the PDU session context(s) established over non-3GPP access, if any, locally for this UE without peer-to-peer signalling between the UE and the SMF. The UE shall deactivate the PDU session context(s) established over non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the SMF. The UE is marked as inactive in the AMF for 5GS services for non-3GPP access. The AMF shall enter the state 5GMM-DEREGISTERED over non-3GPP access.
If the UE supports N1 mode only then:

-
If the deregistration procedure was performed due to disabling of 5GS services, then the UE shall enter the 5GMM-NULL state for non-3GPP access.
-
Otherwise, the UE shall enter the 5GMM-DEREGISTERED state for non-3GPP access.
* * * Next Change * * * *

8.5.2.3.3
Network-initiated deregistration procedure
8.5.2.3.3.1
Network-initiated deregistration procedure initiation

The network initiates the deregistration procedure by sending a DEREGISTRATION REQUEST message to the UE (see example in figure 8.5.2.3.3.1.1).

NOTE:
If the AMF performs a local deregistration, it will inform the UE with a 5GMM messages (e.g. SERVICE REJECT or TRACKING AREA UPDATE reject) with 5GMM cause #x "implicit deregistration" only when the UE initiates a 5GMM procedure.
The network may include a 5GMM cause IE to specify the reason for the DEREGISTRATION REQUEST message. The network shall start timer Tya. The network shall indicate whether re-registration is needed or not in the Deregistration type IE. The network shall also indicate in the Deregistration type IE whether the deregistration procedure is for 3GPP access, for non-3GPP access only when the UE is registered in the same PLMN for both accesses, or for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses. The network shall deactivate the PDU session context(s) over the indicated access(es), if any, for the UE locally and enter state 5GMM-DEREGISTERED-INITIATED.
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Figure 8.5.2.3.3.1.1: Network-initiated deregistration procedure
* * * Next Change * * * *

8.5.2.3.3.2
Network-initiated deregistration procedure completion by the UE
Upon receiving the DEREGISTRATION REQUEST message, and the DEREGISTRATION REQUEST message indicates "re-registration required" and the deregistration request is for 3GPP access , the UE shall deactivate the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state EMM-DEREGISTERED for 3GPP access. Furthermore, the UE shall, after the completion of the deregistration procedure, and the release of the existing NAS signalling connection, initiate an initial registration. The UE should also re-establish any previously established PDU sessions.

Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration required" and the deregistration request is for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses, the UE shall deactivate the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access. Furthermore, the UE shall, after the completion of the deregistration procedure, and the release of the existing NAS signalling connection, initiate an initial registration. The UE should also re-establish any previously established PDU sessions.
NOTE 1:
When the deregistration type indicates "re-registration required", user interaction is necessary in some cases when the UE cannot re-activate the PDU session (s), if any, automatically.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration not required" and the deregistration request is for 3GPP access, the UE shall deactivate the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for 3GPP access.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration not required" and the deregistration request is for non-3GPP access when the UE is registered in the same PLMN for both accesses, the UE shall deactivate the PDU sessions over non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for non-3GPP access.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration not required" and the deregistration request is for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses, the UE shall deactivate the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access.
If the deregistration type indicates "re-registration not required", the UE shall take the actions depending on the received 5GMM cause value.

* * * Next Change * * * *

8.5.2.3.3.3
Network-initiated deregistration procedure completion by the network

The network shall stop timer Tya upon receipt of the DEREGISTRATION ACCEPT message. The network shall enter state 5GMM-DEREGISTERED for 3GPP access if the deregistration request is for 3GPP access. The network shall enter state 5GMM-DEREGISTERED for non-3GPP access if the deregistration request is for non-3GPP access only when the UE is registered in the same PLMN for both accesses. The network shall enter state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses if the deregistration request is for both 3GPP access and non-3GPP access.
* * * End of Changes * * * *
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