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1. Introduction
S2-177845 introduces the general NAS level congestion control meachinsm to handle the 5GMM signalling congestion in last SA2 meeting. TR24.890 needs to be update to implement corresponding requirement.
2. Reason for Change
This contribution proposed the following changes into TR24.890 to implement the general NAS level congestion control meachinsm into stage 3 specification:
-
general section on the handling of general NAS level mobility management congestion control;
-
set sum of periodic registration update timer and the implicit detach timer greater than the mobility management backoff timer; 

-
include mobility management back-off timer T3346 in the reject messages in the intial registration procedure, mobility and periodic registration update, and service request procedure;

-
include mobility management back-off timer T3346 the DEREGISTRATION REQUEST message;
-
add the UE behavior for the abnormal case when the T3346 is running in the correspongding procedures;

-
paging and notification message stops the T3346 if running in the UE.

- 
update message definition to include T3346 value IE; and
-
add 5GMM cause#22 congestion.
3. Proposal

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

8.1.8
Handling of the periodic registration update timer and implicit de-registration timer
The registration procedure is used to periodically notify the availability of the UE to the network. The procedure is controlled in the UE by the periodic registration update timer, Te.
Upon expiry of the implicit de-registration timer the network shall start the implicit detach timer. The value of the implicit detach timer is network dependent. If MICO is activated, the default value of the implicit detach timer is 4 minutes greater than timer Te. If the implicit detach timer expires before the UE contacts the network, the network shall implicitly detach the UE.
If the AMF provides T3346 value IE in the mobility management messages and T3346 value is greater than timer T3512, the AMF sets the periodic registration update timer and the implicit detach timer such that the sum of the timer values is greater than timer T3346 value.
Editor's note:
Further details on timer handling are FFS (e.g. if Te expires while the UE is registered for emergency bearer services).
* * * Next Change * * * *

8.5.2.1.2.5
Initial registration not accepted by the network
If the initial registration request cannot be accepted by the network, the AMF shall send a REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.
If the initial registration request request is rejected due to general NAS level mobility management congestion control, the network shall set the 5GMM cause value to #22 "congestion" and assign a back-off timer T3346.
The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.

#xx
(N1 mode not allowed);

The UE capable of S1 mode shall disable the N1 mode radio capabilities and attempt to select an E-UTRA cell connected to EPC. The UE shall re-enable the N1 mode radio capabilities when:

-
the UE performs PLMN selection; and

-
the UE powers off and powers on again or the USIM is removed.
#3

(Illegal UE);

#6

(Illegal ME); 
#8

(5GS services not allowed); or
#22
(Congestion);


If the T3346 value IE is present in the REGISTRATION REJECT message and the value indicates that this timer is neither zero nor deactivated, the UE shall proceed as described below; otherwise it shall be considered as an abnormal case and the behaviour of the UE for this case is specified in subclause 8.5.2.1.2.7.

The UE shall abort the initial registration procedure, set the 5GS update status to 5U2 NOT UPDATED and enter state 5GMM-DEREGISTERED.ATTEMPTING-REGISTRATION.

The UE shall stop timer T3346 if it is running.


If the REGISTRATION REJECT message is integrity protected, the UE shall start timer T3346 with the value provided in the T3346 value IE.

If the REGISTRATION REJECT message is not integrity protected, the UE shall start timer T3346 with a random value from the default range specified in 3GPP TS 24.008 [12].

The UE stays in the current serving cell and applies the normal cell reselection process. The initial registration procedure is started if still needed when timer T3346 expires or is stopped.
Editor's note:
Further details on initial registration not accepted by the network are FFS.
* * * Next Change * * * *

8.5.2.1.2.7
Abnormal cases in the UE

The following abnormal cases can be identified:

x)
Timer T3346 is running


The UE shall not start the initial registration procedure unless:

-
the UE is a UE configured to use AC11 – 15 in selected PLMN; or
-
the UE needs to initial registration for emergency services

The UE stays in the current serving cell and applies the normal cell reselection process.
NOTE 1:
It is considered an abnormal case if the UE needs to initiate an initial registration procedure while timer T3346 is running independent on whether timer T3346 was started due to an abnormal case or a non successful case.
* * * Next Change * * * *

8.5.2.1.3.5
Mobility and periodic registration update not accepted by the network
If the mobility and periodic registration update request cannot be accepted by the network, the AMF shall send a REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.
The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.

#xx
(N1 mode not allowed);

The UE capable of S1 mode shall disable the N1 mode radio capabilities and attempt to select an E-UTRA cell connected to EPC. The UE shall re-enable the N1 mode radio capabilities when:

-
the UE performs PLMN selection; and

-
the UE powers off and powers on again or the USIM is removed.
#3

(Illegal UE);

#6

(Illegal ME); 
#8

(5GS services not allowed); or
#22
(Congestion);


If the T3346 value IE is present in the REGISTRATION REJECT message and the value indicates that this timer is neither zero nor deactivated, the UE shall proceed as described below, otherwise it shall be considered as an abnormal case and the behaviour of the UE for this case is specified in subclause 8.5.2.1.3.6.

The UE shall abort the mobility and periodic registration update procedure. If the rejected request was not for initiating a PDU session for emergency services, the UE shall set the 5GS update status to 5U2 NOT UPDATED and change to state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE.

The UE shall stop timer T3346 if it is running.


If the REGISTRATION REJECT message is integrity protected, the UE shall start timer T3346 with the value provided in the T3346 value IE.


If the REGISTRATION REJECT message is not integrity protected, the UE shall start timer T3346 with a random value from the default range specified in 3GPP TS 24.008 [12].

The UE stays in the current serving cell and applies the normal cell reselection process. The mobility and periodic registration update procedure is started, if still necessary, when timer T3346 expires or is stopped.
Editor's note:
Further details on mobility and periodic registration update not accepted by the network are FFS.
* * * Next Change * * * *

8.5.2.1.3.6
Abnormal cases in the UE

The following abnormal cases can be identified:

x)
Timer T3346 is running


The UE shall not start the mobility and periodic registration update procedure unless:

-
the UE is in 5GMM-CONNECTED mode;

-
the UE received a paging;

-
the UE receives a NOTIFICATION message over non-3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access and in 5GMM-IDLE mode over 3GPP access;
-
the UE is a UE configured to use AC11 – 15 in selected PLMN; or
-
the UE has a PDU session for emergency services established or is establishing a PDU session for emergency services

The UE stays in the current serving cell and applies the normal cell reselection process.
NOTE 1:
It is considered an abnormal case if the UE needs to initiate a mobility and periodic registration update procedure while timer T3346 is running independent on whether timer T3346 was started due to an abnormal case or a non successful case.
* * * Next Change * * * *

8.5.2.2.1
General

The de-registration procedure is used:

-
by the UE to de-register for 5GS services over 3GPP access when the UE is registered over 3GPP access;;
-
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;
-
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;
- 
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
-
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:
-
if the UE is switched off. 
The de-registration procedure with appropriate de-registration type shall be invoked by the network:
-
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:
-
if the UE wishes to de-register for 5GS services over 3GPP access when the UE is registered over 3GPP access; or
-
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 deactivated locally without peer-to-peer signalling between the UE and the network.
The UE is allowed to initiate the de-registration procedure even if the timer T3346 is running.
* * * Next Change * * * *

8.5.2.2.3.2
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 deactivate the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall stop the timer T3346, if it is running.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 3GPP access. The UE shall delete the temporarily and permanently rejected NSSAIs for the PLMN. 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.

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 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 stop the timer T3346, if it is running. 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 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.
NOTE 1:
When the de-registration 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 de-registration 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 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 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 de-registration type indicates "re-registration not required", the UE shall take the actions depending on the received 5GMM cause value.
* * * Next 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.
If the service request for mobile originated services is rejected due to general NAS level mobility management congestion control, the network shall set the 5GMM cause value to #22 "congestion" and assign a value for back-off timer T3346.
The UE shall take the following actions depending on the received EMM cause value in the SERVICE REJECT message.
#22
(Congestion);


If the T3346 value IE is present in the SERVICE REJECT message and the value indicates that this timer is neither zero nor deactivated, the UE shall proceed as described below, otherwise it shall be considered as an abnormal case and the behaviour of the UE for this case is specified in subclause 8.5.3.1.6.

If the rejected request was not for initiating a PDU session for emergency services, the UE shall abort the service request procedure and enter state 5GMM-REGISTERED, and stop timer T3517 if still running.


The UE shall stop timer T3346 if it is running.


If the SERVICE REJECT message is integrity protected, the UE shall start timer T3346 with the value provided in the T3346 value IE.


If the SERVICE REJECT message is not integrity protected, the UE shall start timer T3346 with a random value from the default range specified in 3GPP TS 24.008 [12].

For all other cases the UE stays in the current serving cell and applies normal cell reselection process. The service request procedure is started, if still necessary, when timer T3346 expires or is stopped.
* * * Next Change * * * *

8.5.3.1.6
Abnormal cases in the UE


The following abnormal cases can be identified:

x)
Timer T3346 is running

The UE shall not start the service request procedure unless:

-
the UE receives a paging;
-
the UE receives a NOTIFICATION message over non-3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access and in 5GMM-IDLE mode over 3GPP access;
-
the UE is a UE configured to use AC11–15 in selected PLMN;

-
the UE has a PDU session for emergency services established or is establishing a PDU session for emergency services; 


If the UE is in 5GMM-IDLE mode, the UE stays in the current serving cell and applies normal cell reselection process. The service request procedure is started, if still necessary, when timer T3346 expires or is stopped.
* * * Next Change * * * *

8.5.3.2.2.1
General
The network shall initiate the paging procedure for 5GS services when NAS signalling messages or user data is pending to be sent to the UE when no NAS signalling connection exists (see example in figure 8.5.3.2.2.1).

[image: image1.emf]UE

AMF

SERVICE REQUEST

AS

Request paging

Paging

Start Ty

StopTy


Figure 8.5.3.2.2.1.1: Paging procedure

To initiate the procedure the 5GMM entity in the AMF requests the lower layer to start paging and shall start timer Ty. Upon reception of a paging indication, the UE shall initiate a service request procedure to respond to the paging (see 3GPP TS 23.502 [10]).
Editor's note:
It is FFS how the paging procedure is performed depending on different UE Identity of the paging message.

If downlink signalling or user data is pending to be sent over non-3GPP access, the 5GMM entity in the AMF shall indicate the lower layer that the paging is due to signalling or user data associated to non-3GPP access.
Upon reception of a paging indication, the UE shall stop the timer T3346, if running, and shall initiate the service request procedure over 3GPP access as specified in subclauses 8.5.3.1.
The network shall stop timer Ty for the paging procedure when an integrity-protected response is received from the UE and successfully integrity checked by the network. If the response received is not integrity protected, or the integrity check is unsuccessful, timer Ty for the paging procedure shall be kept running.

Upon expiry of timer Ty, the network may reinitiate paging.

Editor's note:
Timers are FFS.
* * * Next Change * * * *

8.5.3.3.2
Notification procedure initiation

The network shall initiate the notification procedure by sending the NOTIFICATION message to the UE and start timer Tx (see example in figure 8.5.3.3.2.1). 
For a) in subclause 8.5.3.3.1, the NOTIFICATION message is sent from the network to the UE via 3GPP access.
For b) in subclause 8.5.3.3.1, the NOTIFICATION message is sent from the network to the UE via non-3GPP access.
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Figure 8.5.3.3.2.1: Notification procedure

Upon reception of NOTIFICATION message, the UE shall initiate a service request procedure over 3GPP access as specified in subclauses 8.5.3.1.
For b) in subclause 8.5.3.3.1, upon reception of NOTIFICATION message, the UE shall stop the timer T3346, if running.
* * * Next Change * * * *

8.6.17.1
Message definition
The DEREGISTRATION REQUEST message is sent by the UE to the network.

Message type:
DEREGISTRATION REQUEST
Significance:

dual

Direction:


network to UE

Table 8.6.17.1.1: DEREGISTRATION REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator

6.6.6.2
	M
	V
	1

	
	Security header type
	Security header type

6.6.6.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	De-registration request message type
	Message type

6.6.6.6
	M
	V
	1

	
	De-registration type
	De-registration type 

8.7.28
	M
	V
	1

	
	5GMM cause
	5GMM cause

8.7.1
	O
	TV
	2

	TBD
	T3346 value
	GPRS timer 2
8.7.x
	O
	TLV
	3


* * * Next Change * * * *

8.6.17.x
T3346 value
The AMF may include this IE when the general NAS level mobility management congestion control is active.
* * * Next Change * * * *

8.6.22.1
Message definition
The SERVICE REJECT message is sent by the network to the UE in order to reject the service request procedure.

Message type:
SERVICE REJECT
Significance:

dual

Direction:


network to UE
Table 8.6.22.1: SERVICE REJECT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	Service reject message identity
	Message type

6.6.6.7
	M
	V
	1

	
	5GMM cause
	5GMM cause

8.7.1
	M
	V
	1

	TBD
	PDU session context status
	PDU session context status

8.7.27
	O
	TLV
	4

	TBD
	T3346 value
	GPRS timer 2
8.7.x
	O
	TLV
	3


* * * Next Change * * * *

8.6.22.x
T3346 value
The AMF may include this IE when the general NAS level mobility management congestion control is active.
* * * Next Change * * * *

8.7.x
GPRS timer 2
See subclause 10.5.7.4 in 3GPP TS 24.008 [12].

* * * Next Change * * * *

8.10.3
Causes related to PLMN specific network failures and congestion/authentication failures

Cause #21 – Synch failure


This 5GMM cause is sent to the network if the USIM detects that the SQN in the AUTHENTICATION REQUEST message is out of range.

Cause #22 – Congestion


This 5GMM cause is sent to the UE because of congestion in the network (e.g. no channel, facility busy/congested etc.).
* * * End of Changes * * * *
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