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1. Introduction
The CR intends to align with SA2 requirement. 

This pCR proposes the introduction texts for the NAS level congestion control, specifically for the session management. 

NOTE : The detail behavior of that the "UE requested PDU session not accepted by NW" description is out of scope of this pCR.

2. Reason for Change

SA2 has defined the NAS level congestion control requirement. 
1. Subclause allocation
TS23.401 and TS24.301 use following subclause for introduction description of NAS level congestion control.
	
	TS23.401
	TS24.301

	MM
	4.3.7.4.2.3
 APN based Mobility Management congestion control
	5.3.9
Handling of NAS level mobility management congestion control
Terminology

For APN involved congestion control, "Subscribed APN based congestion control"

For other, "General NAS level mobility management congestion control"

	
	4.3.7.4.2.6
 APN and group specific NAS level congestion control
	· 

	
	4.3.7.4.2.4
 General NAS level Mobility Management congestion control
	· 

	
	4.3.7.4.2.5
 Group specific NAS level congestion control
	

	SM
	4.3.7.4.2.2 APN based Session Management congestion control
	6.3.5
Handling of APN based congestion control
Terminology

"APN based congestion control"

	
	4.3.7.4.2.5
 Group specific NAS level congestion control
	6.3.5A
Handling of group specific session management congestion control
Terminology

"Group specific session management congestion control"

	
	4.3.7.4.2.6 APN and group specific NAS level congestion control
	


Observation 1: CT1 TS24.301 defines the mechanism per SM and MM. There is no one to one subclause mapping from SA2 to CT1, because CT1 (almost i.e., except 6.3.5A) constructs its sbuclause based on the logic whether or not there is any additional UE impact i.e., the NW behaviour differentiation about how the NW detect the congestion does not impact the subclause allocation. 

Following TS24.301 subclauses allocation logic and improving the readability with improved terminology, 

Proposal 1: Just like TS24.301, one subclause for mobility management and another subclause for session management. And one additional subclause for NW slice based congestion control. 

The differences from TS4.301 are

· For MM congestion control, 

· No APN related congestion control yet (FFS in SA2 still); therefore, only one terminology as general congestion control i.e., " NAS level mobility management congestion control ".

· For readability, now it is proposed to define "Group specific mobility management congestion control" as a terminology. 
· For SM congestion control, 

· The DNN based congestion control and group specific congestion control is merged into one subclause. 

· New subclause for NW slice based congestion control. 

	
	TS23.501(S2-177845)
	TR24.890

	MM
	5.19.7.2
General NAS level congestion control
	12.7.1.1 Handling of NAS level mobility management congestion control
Terminology

For 5.19.7.2 in TS23.501, "NAS level mobility management congestion control"

For 5.19.7.5 in TS23.501, "Group specific mobility management congestion control"

	
	5.19.7.5
Group specific NAS level congestion control
	

	SM
	5.19.7.3
DNN based congestion control
	12.7.2.1 Handling of DNN based congestion control
Terminology

For 5.19.7.3 in TS23.501, "DNN based congestion control"

For 5.19.7.5 in TS23.501, "Group specific session management congestion control"

	
	5.19.7.5
Group specific NAS level congestion control
	

	
	5.19.7.4
S-NSSAI based congestion control
	12.7.2.2 Handling of network slice based congestion control
Terminology

For 5.19.7.4 in TS23.501, "Network slice based congestion control"


2. SA2 requirement analysis

2.1. General NAS level congestion control
TS23.501 defines:

----------

5.19.7.2
General NAS level congestion control

Under general overload conditions the AMF may reject Registration and Mobility Management signalling requests from UEs. When a NAS request is rejected, a Mobility Management back-off timer may be sent by the AMF and AMF may store the back-off time per UE if AMF maintains the UE context. The AMF may immediately reject any subsequent request from the UE before the stored back-off time is expired. While the Mobility Management back-off timer is running, the UE shall not initiate any NAS request for Registration or Mobility Management procedures except for Deregistration procedure and except for high priority access, emergency services and mobile terminated services. After any such Deregistration procedure, the back-off timer continues to run. While the Mobility Management back-off timer is running, the UE is allowed to perform Registration for mobility registration update if the UE is already in CM-CONNECTED state. If the UE receives a paging request from the AMF while the Mobility Management back off timer is running, the UE shall stop the Mobility Management back-off timer and initiate the Service Request procedure or the Registration procedure for mobility registration update.

The Mobility Management back-off timer shall not impact Cell/RAT and PLMN change. Cell/RAT and TA change do not stop the Mobility Management back-off timer. The Mobility Management back-off timer shall not be a trigger for PLMN reselection. The back-off timer is stopped as defined in TS 24.501 [47] when a new PLMN that is not an equivalent PLMN is accessed.

To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the AMF should select the Mobility Management back-off timer value so that the deferred requests are not synchronized.

The AMF should not reject Registration Request message for mobility registration update that are performed when the UE is already in connected mode.

For CM-IDLE state mobility, the AMF may reject Registration Request messages for mobility registration update and include a Mobility Management back off timer value in the Registration Reject message.

If the AMF rejects Registration Request messages or Service Request with a Mobility Management back-off timer which is larger than the sum of the UE's periodic registration update timer plus the Implicit Deregistration timer, the AMF should adjust the mobile reachable timer and/or Implicit Deregistration timer such that the AMF does not implicitly deregister the UE while the Mobility Management back-off timer is running.

NOTE:
This is to minimize unneeded signalling after the Mobility Management back-off timer expires.

----------

Observation 2: There is no new feature introduced, comparing to EPS general NAS level congestion control. 

The DNN based mobility management congestion control is FFS, as in Observation 4. 
This pCR does not cover the content of mobility management congestion control. 

2.2. DNN based congestion control

TS23.501 defines:

-------

5.19.7.3
DNN based congestion control

The use of the DNN based congestion control is for avoiding and handling of NAS signalling congestion associated with UEs with a particular DNN. Both UEs and 5GC shall support the functions to provide DNN based congestion control. 

SMFs may apply DNN based congestion control towards the UE by rejecting PDU Session Establishment/Modification Request messages towards a specific DNN, from the UE, with a back-off timer and the associated DNN. The SMF may release PDU Sessions belonging to a congested DNN by sending a PDU Session Release Request message towards the UE with a Session Management back-off timer. If Session Management back-off timer is set in the PDU Session Release Request message then the cause "reactivation requested" should not be set.

Upon reception of the Session Management back-off timer, the UE shall take the following actions until the timer expires:

-
If DNN is provided in association with the Session Management back-off timer, the UE shall not initiate any Session Management procedures for the congested DNN. The UE may initiate Session Management procedures for other DNNs;

-
If DNN is not provided in association with the Session Management back-off timer, the UE shall not initiate any Session Management requests of any PDU Session Type without DNN. The UE may initiate Session Management procedures for specific DNN;

-
Cell/TA/PLMN/RAT change do not stop the Session Management back-off timer;

-
The UE is allowed to initiate the Session Management procedures for high priority access and emergency services even when the Session Management back-off timer is running; and

-
If the UE receives a network initiated Session Management Request message for the congested DNN while the Session Management back-off timer is running, the UE shall stop the Session Management back-off timer associated with this DNN and respond to the 5GC.

The UE is allowed to initiate PDU Session Release procedure (e.g. sending PDU Session Release Request message) when the Session Management back-off timer is running.

NOTE 3:
The UE does not delete the related Session Management back-off timer when disconnecting a PDU Session.

The UE shall support a separate Session Management back-off timer for every DNN that the UE may use.

To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the 5GC should select the Session Management back-off timer value so that deferred requests are not synchronized.

The DNN based Session Management congestion control is applicable to the NAS SM signalling initiated from the UE in the Control Plane. The Session Management congestion control does not prevent the UE to send and receive data or initiate Service Request procedures for activating User Plane connection towards the DNN(s) that are under Session Management congestion control.
Editor's note: It is FFS whether the AMF also should be able to apply DNN based congestion control.
-------
Observation 3: SMF applies DNN based congestion control. 
Observation 4: DNN based congestion control by AMF is FFS.

2.3. NW slice based congestion control
TS23.501 defines:
-------

5.19.7.4
S-NSSAI based congestion control

The use of the S-NSSAI based congestion control is for avoiding and handling of NAS signalling congestion associated with UEs for a particular S-NSSAI. 
S-NSSAI based congestion control is applied along with DNN based congestion control with the following additions:

-
If an S-NSSAI is determined as congested, then the SMF may apply S-NSSAI based congestion control towards the UE for SM requests which includes an S-NSSAI, and provides an Session Management back-off timer, and an associated S-NSSAI and a DNN;
-
Upon reception of a Session Management back-off timer with an associated S-NSSAI and a DNN, the UE shall take the following actions until the timer expires:

-
The UE shall not initiate any Session Management procedures for the congested S-NSSAI and DNN;

-
If the UE receives a network initiated Session Management Request message for the congested S-NSSAI and DNN while the Session Management back-off timer associated to the S-NSSAI and DNN is running, the UE shall stop the Session Management back-off timer associated with this S-NSSAI and DNN and respond to the 5GC.

Editor's note: It is FFS whether the SMF should be able to provide only an S-NSSAI without any DNN.

Editor's note: It is FFS whether the AMF also should be able to apply S-NSSAI congestion control.

Editor's note: It is FFS how congestion is determined.
-------

Observation 5:  S-NSSAI based congestion control is applied along with the DNN based congestion control. 
Observation 6:  Applies to SM requests with S-NSSAI i.e., no default S-NSSAI based congestion control.

Observation 7:  The requirement has not been fixed e.g., S-NSSAI based congestion control by AMF is FFS.
2.4. Group specific NAS level congestion control
TS23.501 defines:
----------
5.19.7.5
Group specific NAS level congestion control

The group specific NAS level congestion control applies to a specific group of UEs. Group specific NAS level congestion control is performed at the 5GC. The AMF and SMF may apply NAS level congestion control for a UE associated to an Internal-Group Identifier (see clause 5.9.7). There is no impact on the UE, and hence, UE's behaviour as described in clauses 5.19.2.2 and 5.19.2.3 does not change.

NOTE:
5GC logic for Group specific NAS level congestion control is not described in this release.
----------
Observation 8: The same concept as TS23.401 group specific NAS level congestion control.

· There is no UE impact i.e., the difference from general NAS level congestion control and DNN based congestion control is on how the NW detects the congestion and the UE behaviour is the same as the one in general NAS level congestion control and DNN based congestion control.

· Group specific NAS level congestion control applies to mobility management and session management. 

· Group identities (the scope of CT4 e.g., whether or not IMSI-Group Identifier will be reused).

3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v1.1.1.
* * * Change * * * *

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

5GMM-IDLE mode: A UE is in 5GMM-IDLE mode when no N1 NAS signalling connection between UE and network over 3GPP access exists. The term 5GMM-IDLE mode used in the present document corresponds to the term CM-IDLE state used in 3GPP TS 23.501 [8].
5GMM-CONNECTED mode: A UE is in 5GMM-CONNECTED mode when a N1 NAS signalling connection between UE and network over 3GPP access exists. The term 5GMM-CONNECTED mode used in the present document corresponds to the term CM-CONNECTED state used in 3GPP TS 23.501 [8].
DNN based congestion control: Type of congestion control at session management level that is applied to reject session management requests from UEs or release PDU sessions when the associated DNN is congested. 

Group specific mobility management congestion control: Type of congestion control at mobility management level that is applied to reject mobility management requests from UEs belonging to a particular group when one or more group congestion criteria as specified in 3GPP TS 23.501 [8] are met.
Group specific session management congestion control: Type of congestion control at session management level that is applied to reject session management requests from UEs belonging to a particular group when one or more group congestion criteria as specified in 3GPP TS 23.501 [8] are met.
N1 mode: A mode of a UE allowing access to the 5G core network via the 5G access network.
N1 NAS signalling connection: A peer to peer N1 mode connection between UE and AMF. An N1 NAS signalling connection is either the concatenation of an RRC connection via the Uu reference point and an NG connection via the N2 reference point for 3GPP access, or the concatenation of an IPsec tunnel via the NWu reference point and an NG connection via the N2 reference point for non-3GPP access.

NAS level mobility management congestion control: Type of congestion control at mobility management level that is applied at a general overload or congestion situation in the network, e.g. lack of processing resources.
Network slice based congestion control: Type of congestion control at session management level that is applied to reject session management requests from UEs for a particular S-NSSAI.
PDU session for LADN: PDU session with a DNN associated with a LADN.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [8] apply:

5G access network
5G core network
5G QoS flow

5G QoS indicator

5G-GUTI

5G System
5G-S-TMSI
Allowed area
NG-RAN
Allowed NSSAI

Configured NSSAI

Local area data network

Network slice

Non-allowed area
PDU session
PEI
Requested NSSAI
SUPI
For the purposes of the present document, the following terms and definitions given in 3GPP TS 38.413 [19] apply:

NG connection

Editor's note:
The term (NG connection) can be modified according to 3GPP TS 38.413 [19].

* * * Change * * * *

12.7
Congestion and overload control

This sub-clause will describe the CT1 relevant congestion and overload control aspects to support 5GS (see 3GPP TS 23.501 [8] subclause 5.19).

12.7.1
Handling of NAS level mobility management congestion control
Editor's note:
This sub-clause will describe the CT1 relevant mobility management congestion and overload control aspects to support 5GS (see 3GPP TS 23.501 [8] subclause 5.19).
12.7.2
Handling of DNN based congestion control
The network may detect and start performing the DNN based congestion control or the Group specific session management congestion control when one or more APN congestion criteria as specified in 3GPP TS 23.501 [9] are met. The network may store a DNN congestion back-off timer on a per UE and congested DNN basis. If the UE does not provide a DNN for a non-emergency PDU session, then the SMF uses the default DNN. When DNN based congestion control is active, the network may reject session management requests from UEs or release existing PDU sessions with 5GSM cause value #26 "insufficient resources".

In the UE, 5GS session management timers T3396 for DNN based congestion control are started and stopped on a per DNN basis. The DNN associated with T3396 is the DNN provided by the UE when the PDU session is established. If no requested DNN is included in the PDU SESSION ESTABLISHMENT REQUEST, then T3396 is associated with no DNN. For this purpose the UE shall memorize the DNN provided to the network during the PDU session establishment. The timer T3396 associated with no DNN will never be started due to any 5GSM procedure related to an emergency PDU session. If the timer T3396 associated with no DNN is running, it does not affect the ability of the UE to request an emergency PDU session.
Editor's note:
The UE is allowed to initiate a session management procedure for high priority access even if the congestion control is in effective. How the UE realizes the high priority access in respect to session management is FFS.
12.7.3
Handling of Network slice based congestion control
The network may detect and start performing the Network slice based congestion control when one or more S-NSSAI congestion criteria as specified in 3GPP TS 23.501 [9] are met. The network may store a Network slice congestion back-off timer on a per UE, S-NSSAI, and DNN basis. When Network slice based congestion control is active, the network may reject session management requests from UEs or release existing PDU sessions with 5GSM cause value #26 "insufficient resources".

In the UE, 5GS session management timers T3396 for Network slice based congestion control are started and stopped on a per DNN and S-NSSAI basis. The S-NSSAI associated with T3396 is the S-NSSAI provided by the network when the PDU session establishment is rejected. 
NOTE:
If no S-NSSAI is included in the PDU SESSION ESTABLISHMENT REQUEST, then network can not apply Network slice based congestion control. 

* * * Change * * * *

9.8
Timers of 5GS session management

Timers of 5GS session management are shown in table 9.8.1 and table 9.8.2.
Table 9.8.1: Timers of 5GS session management – UE side

	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Tx
	TBD
	TBD
	Transmission of PDU SESSION ESTABLISHMENT REQUEST message.
	PDU SESSION ESTABLISHMENT ACCEPT message received or

PDU SESSION ESTABLISHMENT REJECT message received.
	TBD

	Tm
	TBD
	TBD
	Transmission of PDU SESSION AUTHENTICATION REQUEST message.
	PDU SESSION AUTHENTICATION ACCEPT message received or PDU SESSION AUTHENTICATION REJECT message received.
	TBD

	Tk
	TBD
	TBD
	Transmission of PDU SESSION MODIFICATION REQUEST message.
	PDU SESSION MODIFICATION COMMAND message with the same PTI is received or PDU SESSION MODIFICATION REJECT message received.
	TBD.

	Tz
	TBD
	TBD
	Transmission of PDU SESSION RELEASE REQUEST message.
	PDU SESSION RELEASE COMMAND message with the same PTI is received or PDU SESSION RELEASE REJECT message received.
	TBD

	Back-off timer
	
	
	defined in 3GPP TS 24.008 [12]
	
	


NOTE 1:
The back-off timer is used to describe a logical model of the required UE behaviour. This model does not imply any specific implementation, e.g. as a timer or timestamp.
NOTE 2:
Reference to back-off timer in this section can either refer to use of timer T3396 or to use of a different packet system specific timer within the UE. Whether the UE uses T3396 as a back-off timer or it uses different packet system specific timers as back-off timers is left up to UE implementation.
Table 9.8.2: Timers of 5GS session management – SMF side

	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	Tm
	TBD
	TBD
	Transmission of PDU SESSION MODIFICATION COMMAND message.
	PDU SESSION MODIFICATION ACCEPT message received or PDU SESSION MODIFICATION REJECT message received.
	TBD

	Ty
	TBD
	TBD
	Transmission of PDU SESSION RELEASE COMMAND message.
	PDU SESSION RELEASE ACCEPT message received or

N1 SM delivery skipped indication received.
	TBD

	Tf
	TBD
	TBD
	Transmission of PDU SESSION MODIFICATION COMMAND message with 5GSM cause IE set to #39 "reactivation requested".
	PDU SESSION RELEASE REQUEST message is received.
	Network-requested PDU session release procedure is started.


