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1. Introduction

It is proposed to update the de-registration procedure for aligning the description of releasing PDU session locally, specifying the "networing" into "AMF"/"SMF", clarifying the RAT for the registration and some editorial correction.
2. Reason for Change

In 3GPP 24.501, the following are specified:
5.5.2.2.3
UE-initiated de-registration procedure completion for 5GS services over 3GPP access
If the access type in the DEREGISTRATION REQUEST message indicates that the de-registration procedure is for 3GPP access, the AMF shall trigger the SMF to release 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 release 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.

If the UE supports N1 mode only then:

a)
if the de-registration procedure was performed due to disabling of 5GS services, then the UE shall enter the 5GMM-NULL state for 3GPP access;

b)
otherwise, the UE shall enter the 5GMM-DEREGISTERED state for 3GPP access.

5.5.2.2.4
UE-initiated de-registration procedure completion for 5GS services non-3GPP access
If the access type in the DEREGISTRATION REQUEST indicates that the de-registration procedure is for non-3GPP access, the AMF shall trigger SMF to release 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 release 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.

The UE shall:

-
if the de-registration procedure was performed due to disabling of 5GS services, enter the 5GMM-NULL state for non-3GPP access;

-
otherwise, enter the 5GMM-DEREGISTERED state for non-3GPP access.
Observation 1: The PDU session is release by the SMF and the SM procedure is between the UE and the SMF. In the de-registration procedure, to release the PDU session locally in the network is described as" the AMF shall trigger SMF to release the PDU session context(s)" and "locally without peer-to-peer signalling between the UE and the SMF ".
Proposal 1: It is proposed to align description of releasing the PDU locally in the de-registraiton procedure.
Furthermore, the following upates are also indentified:

- To specify the "network" into "AMF"/"SMF" apropriatelly.

- For the de-registration procedure with "re-registration required", to clarify the RAT type for the registration procedure to get aligned with the de-registraiton procedure, otherwise, it is unclear for implementation and may cause the incomplete registration and missing the re-establishing of some previously established PDU sessions.
- Some editorial corrections.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 V1.1.1.
* * * First Change * * * *

5.5.2.1
General

The de-registration procedure is used:

a)
by the UE to de-register for 5GS services over 3GPP access when the UE is registered over 3GPP access;;
b)
by the UE to de-register for 5GS services over 3GPP access, non-3GPP access, or both when the UE is registered in the same PLMN over both accesses;
c)
by the network to inform the UE that it is deregistered for 5GS services over 3GPP access when the UE is registered over 3GPP access;

d)
by the network to inform the UE that it is deregistered for 5GS services over 3GPP access, non-3GPP access, or both when the UE is registered in the same PLMN over both accesses; and
e)
by the network to inform the UE to re-register to the network.
The de-registration procedure with appropriate de-registration type shall be invoked by the UE:
a)
if the UE is switched off; and

b)
as part of the eCall inactivity procedure defined in subclause 5.5.3.

The de-registration procedure with appropriate de-registration type shall be invoked by the network:
a)
if the network informs whether the UE should re-register to the network.

The de-registration procedure with appropriate access type shall be invoked by the UE:
a)
if the UE wishes to de-register for 5GS services over 3GPP access when the UE is registered over 3GPP access; or
b)
the UE wishes to de-register for 5GS services over 3GPP access, non-3GPP access, or both when the UE is registered in the same PLMN over both accesses.

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

If the de-registration 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 de-registration procedure for 5GS services is performed, the PDU sessions, if any, for this particular UE are released by the SMF locally without peer-to-peer signalling between the UE and the SMF.
The UE is allowed to initiate the de-registration procedure even if the timer T3346 is running.
NOTE:
When the UE has no PDU sessions over non-3GPP access, or the UE moves all the PDU sessions over a non-3GPP access to a 3GPP access, the UE and the AMF need not initiate de-registration over the non-3GPP access.
The AMF shall provide the UE with a non-3GPP de-registration timer.

* * * Next Change * * * *

5.5.2.2.6
Abnormal cases in the UE 
The following abnormal cases can be identified:

a)
Lower layer failure or release of the N1 NAS signalling connection before reception of DEREGISTRATION ACCEPT message


The de-registration procedure shall be aborted and the UE proceeds as follows:
1)
if the de-registration procedure was performed due to disabling of 5GS services, the UE shall enter the 5GMM-NULL state; or

2)
if the de-registration type "normal de-registration" was requested for reasons other than disabling of 5GS services, the UE shall enter the 5GMM-DEREGISTERED state.

b)
T3521 timeout


On the first four expiries of the timer, the UE shall retransmit the DEREGISTRATION REQUEST message and shall reset and restart timer T3521. On the fifth expiry of timer T3521, the detach procedure shall be aborted and the UE proceeds as follows:

1)
if the de-registration procedure was performed due to disabling of 5GS services, the UE shall enter the 5GMM-NULL state; or

2)
if the de-registration type "normal de-registration" was requested for reasons other than disabling of 5GS services, the UE shall enter the 5GMM-DEREGISTERED state.

c)
De-registration procedure collision


De-registration containing de-registration type "switch off":

-
If the UE receives a DEREGISTRATION REQUEST message before the UE-initiated de-registration procedure has been completed, this message shall be ignored and the UE-initiated de-registration procedure shall continue.


Otherwise:

-
If the UE receives a DEREGISTRATION REQUEST message before the UE-initiated de-registration procedure has been completed, it shall treat the message as specified in subclause 5.5.2.3.2 with the following modification:
-
If the DEREGISTRATION REQUEST message received by the UE contains de-registration type "re-registration required", and the UE-initiated de-registration procedure is with de-registration type "normal de-registration", the UE need not initiate the registration procedure for initial registration.
d)
De-registration and 5GMM common procedure collision


De-registration containing de-registration type "switch off":

-
If the UE receives a message used in a 5GMM common procedure before the de-registration procedure has been completed, this message shall be ignored and the de-registration procedure shall continue.

Otherwise:

-
If the UE receives a message used in a 5GMM common procedure before the de-registration procedure has been completed, both the 5GMM common procedure and the de-registration procedure shall continue.
e)
Change of cell into a new tracking area


If a cell change into a new tracking area that is not in the stored TAI list occurs before the UE-initiated de-registration procedure is completed, the de-registration procedure shall be aborted and re-initiated after successfully performing a registration procedure for mobility or periodic update. If the de-registration procedure was initiated due to removal of the USIM or the UE is to be switched off, the UE shall abort the de-registration procedure and enter the state 5GMM-DEREGISTERED.

f)
Transmission failure of DEREGISTRATION REQUEST message indication with TAI change from lower layers


If the current TAI is not in the TAI list, the de-registration procedure shall be aborted and re-initiated after successfully performing a registration procedure for mobility or periodic update. If the detach procedure was initiated due to removal of the USIM or the UE is to be switched off, the UE shall abort the de-registration procedure and enter the state 5GMM-DEREGISTERED.


If the current TAI is still part of the TAI list, the UE shall restart the de-registration procedure.

g)
Transmission failure of DEREGISTRATION REQUEST message indication without TAI change from lower layers


The UE shall restart the de-registration procedure.

* * * Next Change * * * *

5.5.2.3
Network-initiated de-registration procedure
5.5.2.3.1
Network-initiated de-registration procedure initiation
The AMF initiates the de-registration procedure by sending a DEREGISTRATION REQUEST message to the UE (see example in figure 5.5.2.3.1.1).

NOTE:
If the AMF performs a local de-registration, it will inform the UE with a 5GMM messages (e.g. SERVICE REJECT message or REGISTRATION REJECT message) with 5GMM cause #10 "implicitly de-registered" only when the UE initiates a 5GMM procedure.
The AMF may include a 5GMM cause IE to specify the reason for the DEREGISTRATION REQUEST message. The AMF shall start timer T3522. The AMF shall indicate whether re-registration is needed or not in the De-registration type IE. The AMF shall also indicate via the access type whether the de-registration procedure is:

a)
for 3GPP access; or
b)
for 3GPP access, non-3GPP access or both when the UE is registered in the same PLMN for both accesses.
The AMF shall trigger the SMF to release 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 5.5.2.3.1.1: Network-initiated de-registration procedure

5.5.2.3.2
Network-initiated de-registration procedure completion by the UE
Upon receiving the DEREGISTRATION REQUEST message, and the DEREGISTRATION REQUEST message indicates "re-registration required" and the de-registration request is for 3GPP access, the UE shall release the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the SMF. The UE shall stop the timer(s) T3346, T3396, T35cd and T35ef, if any is running. The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the AMF and enter the state 5GMM-DEREGISTERED for 3GPP access. The UE shall delete the rejected NSSAI for the current PLMN and the rejected NSSAI for the current PLMN and registration area combination. Furthermore, the UE shall, after the completion of the de-registration 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.

Editor's note:
It is FFS to use which timer for T35cd.
Editor's note:
It is FFS to use which timer for T35ef.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration required" and the de-registration request is for non-3GPP access, the UE shall release the PDU sessions over non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the SMF. The UE shall stop the timer(s) T3346, T3396, T35cd and T35ef, if any is running.The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the AMF and enter the state 5GMM-DEREGISTERED for non-3GPP access. Furthermore, the UE shall, after the completion of the de-registration procedure, and the release of the existing NAS signalling connection, initiate an initial registration over non-3GPP. 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 de-registration 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 release the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the SMF. The UE shall stop the timer(s) T3346, T3396, T35cd and T35ef, if any is running.The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the AMF and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access. Furthermore, the UE shall, after the completion of the de-registration procedure, and the release of the existing NAS signalling connection, initiate an initial registration over both 3GPP access and non-3GPP access. The UE should also re-establish any previously established PDU sessions.

NOTE 1:
When the de-registration type indicates "re-registration required", user interaction is necessary in some cases when the UE cannot re-establish 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 de-registration request is for 3GPP access, the UE shall release the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the SMF. The UE shall send a DEREGISTRATION ACCEPT message to the AMF 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 de-registration request is for non-3GPP access, the UE shall release the PDU sessions over non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the SMF. The UE shall send a DEREGISTRATION ACCEPT message to the AMF 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 de-registration 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 release the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the SMF. The UE shall send a DEREGISTRATION ACCEPT message to the AMF and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access.
If the de-registration type indicates "re-registration required", then the UE shall ignore the 5GMM cause IE if received.

If the de-registration type indicates "re-registration not required", the UE shall take the actions depending on the received 5GMM cause value:
#3

(Illegal UE);

#6

(Illegal ME); or

#7

(5GS services not allowed).


The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall consider the USIM as invalid for 5GS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and shall enter the state 5GMM-DEREGISTERED.


A UE operating in single-registration mode shall handle the EMM parameters, EMM state, 4G-GUTI, last visited registered TAI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when a DETACH REQUEST is received with the EMM cause with the same value and with detach type set to "re-attach not required".
NOTE 2:
The possibility to configure a UE so that the radio transceiver for a specific radio access technology is not active, although it is implemented in the UE, is out of scope of the present specification.

#11
(PLMN not allowed).

The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall delete the list of equivalent PLMNs, shall reset the registration attempt counter and enter the state 5GMM-DEREGISTERED.PLMN-SEARCH.


The UE shall store the PLMN identity in the "forbidden PLMN list".

The UE shall perform a PLMN selection according to 3GPP TS 23.122 [5].


A UE operating in single-registration mode shall handle the EMM parameters, EMM state, 4G-GUTI, last visited registered TAI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when a DETACH REQUEST is received with the EMM cause with the same value and with detach type set to "re-attach not required".

#12
(Tracking area not allowed).

The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall reset the registration attempt counter and shall enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE.


The UE shall store the current TAI in the list of "forbidden tracking areas for regional provision of service".


A UE operating in single-registration mode shall handle the EMM parameters, EMM state, 4G-GUTI, last visited registered TAI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when a DETACH REQUEST is received with the EMM cause with the same value and with detach type set to "re-attach not required".

#13
(Roaming not allowed in this tracking area).

The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. The UE shall reset the registration attempt counter and shall change to state 5GMM-DEREGISTERED.PLMN-SEARCH.


The UE shall store the current TAI in the list of "forbidden tracking areas for roaming".


The UE shall perform a PLMN selection according to 3GPP TS 23.122 [5]


A UE operating in single-registration mode the UE shall handle the EMM parameters, EMM state, 4G-GUTI, last visited registered TAI, TAI list and eKSI as specified in 3GPP TS 24.301 [15] for the case when a DETACH REQUEST is received with the EMM cause with the same value and with detach type set to "re-attach not required".

#27
(N1 mode not allowed).

The UE capable of S1 mode shall disable the N1 mode radio capability (see subclause 4.9).
5.5.2.3.3
Network-initiated de-registration procedure completion by the network
The AMF shall stop timer T3522 upon receipt of the DEREGISTRATION ACCEPT message. The AMF shall enter state 5GMM-DEREGISTERED for 3GPP access if the de-registration request is for 3GPP access. The AMF shall enter state 5GMM-DEREGISTERED for non-3GPP access if the de-registration request is for non-3GPP access. The AMF shall enter state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access if the de-registration request is for both 3GPP access and non-3GPP access.
5.5.2.3.4
Abnormal cases in the UE
The following abnormal cases can be identified:

a)
Transmission failure of DEREGISTRATION ACCEPT message indication from lower layers.

The de-registration procedure shall be progressed and the UE shall send the DEREGISTRATION ACCEPT message.

b)
DEREGISTRATION REQUEST, other 5GMM cause values than those treated in subclause 5.5.2.3.2 or no 5GMM cause IE is included, and the De-registration type IE indicates "re-registration not required".

The UE shall delete any 5G-GUTI, TAI list, last visited registered TAI, list of equivalent PLMNs, ngKSI, shall set the 5GS update status to 5U2 NOT UPDATED and shall start timer T3502.

A UE not supporting S1 mode may enter the state 5GMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [5]; otherwise the UE shall enter the state 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION.


A UE operating in single-registration mode shall set the EPS update status to EU2 NOT UPDATED and shall delete the EMM parameters 4G-GUTI, last visited registered TAI, TAI list and eKSI and shall enter the state EMM-DEREGISTERED.

5.5.2.3.5
Abnormal cases in the network side
The following abnormal cases can be identified:

a)
T3522 time-out


On the first expiry of the timer, the AMF shall retransmit the DEREGISTRATION REQUEST message and shall start timer T3522. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3522, the de-registration procedure shall be aborted.
b)
Lower layer failure


The de-registration procedure is aborted.
c)
De-registration procedure collision


If the AMF receives a DEREGISTRATION REQUEST message with "switch off" indication, before the network-initiated de-registration procedure has been completed, both procedures shall be considered completed.


If the AMF receives a DEREGISTRATION REQUEST message without "switch off" indication, before the network-initiated de-registration procedure has been completed, the AMF shall send a DEREGISTRATION ACCEPT message to the UE.

d)
De-registration and registration procedure for intial registration collision


If the AMF receives a REGISTRATION REQUEST message indicating either "initial registration" or "5GS emergency registration" in the 5GS registration type IE before the network-initiated de-registration procedure with de-registration type "re-registration required" has been completed, the AMF shall aborted the de-registration procedure and the registration procedure shall be progressed after the PDU sessions associated with the access type the REGISTRATION REQUEST message is sent over have been deleted.

e)
De-registration and registration procedure for mobility and periodic registration update collision


If the AMF sent a DEREGISTRATION REQUEST message indicating "re-registration required" in the De-registration type IE and the AMF receives a REGISTRATION REQUEST message indicating either "mobility registration updating" or "mobility registration updating" in the 5GS registration type IE before the network-initiated de-registration procedure has been completed, the de-registration procedure shall be progressed, i.e. the REGISTRATION REQUEST message shall be ignored.

f)
De-registration and service request procedure collision


If the AMF receives a SERVICE REQUEST message before the network-initiated de-registration procedure has been completed (e.g. the DEREGISTRATION REQUEST message is pending to be sent to the UE) and the DEREGISTRATION REQUEST contains de-registration type "re-registration required", the network shall progress the de-registration procedure.
* * * End of Change(s)* * * *
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