Page 1



SA WG2 Meeting #127bis
S2-184793
May 28 – June 1, 2018, Newport Beach, USA
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	23.501
	CR
	0343
	rev
	
	Current version:
	15.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	
	Core Network
	x


	

	Title:

	Clarification on congestion control when UE state changes

	
	

	Source to WG:
	OPPO

	Source to TSG:
	S2

	
	

	Work item code:
	5GS_Ph1
	
	Date:
	2018-05-17

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	In current specification, UE behavior is unclear on how to handle the back-off timer for NAS level congestion control when UE CM state changes. For example, UE receives a rejection message with a back-off timer associated with a DNN and/or S-NSSAI in CM-CONNECTED state and then enters CM-IDLE, it is unclear whether UE shall stop or keep the timer running torwards the controlled DNN and/or S-NSSAI.

	
	

	Summary of change:
	Clarify that change of CM state does not stop the back-off timer.

	
	

	Consequences if not approved:
	UE behavior is unclear on how to handle the back-off timer when CM state changes.

	
	

	Clauses affected:
	5.19.7.3, 5.19.7.4

	
	

	
	Y
	N
	
	

	Other specs
	
	x
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	x
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	x
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


First change
5.19.7
NAS level congestion control

5.19.7.1
General

NAS level congestion control may be applied in general i.e. for all NAS messages, per DNN, per DNN and S-NSSAI or for a specific group of UEs.

NAS level congestion control applied on all NAS messages is achieved by the AMF rejecting NAS messages, from the UE, with a back-off timer. To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the AMF should select the back-off timer value so that the deferred requests are not synchronized. When the UE receives a rejection of a NAS message with a back-off timer, the UE shall not initiate any NAS signalling with regards to the applied congestion control until the back-off timer expires or the UE receives a paging request from the network, or the UE initiates signalling with a higher priority than was used when the UE received the back-off timer. 

AMFs and SMFs may apply NAS level congestion control, but should not apply NAS level congestion control for high priority access and emergency services.

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 using any 5G-AN. 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 or a NAS notification message via Non-3GPP access 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/Access Type 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 CM-CONNECTED state.

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.

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 regardless of S-NSSAI. 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 back-off timer. If back-off timer is set in the PDU Session Release Request message then the cause "reactivation requested" should not be set.

When DNN based congestion control is activated at AMF e.g., configured by OAM, the AMF provides a NAS Transport Error message for the NAS Transport message carrying an SM message and in the NAS Transport Error message include a back-off timer and the associated DNN. While the back-off timer for the specific DNN is running, then the UE will not send any NAS messages for the specific DNN.

Upon reception of the back-off timer for a DNN, the UE shall take the following actions until the timer expires:

-
If DNN is provided in association with the 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. The UE shall not initiate any Session Management procedure for the corresponding APN when UE moves to EPS;

-
If DNN is not provided in association with the 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, change of untrusted non-3GPP access network, change of Access Type or change of CM state does not stop the back-off timer;

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

-
If the UE receives a network initiated Session Management Request message for the congested DNN while the 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 back-off timer is running.

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

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 as follows:

-
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 a back-off timer, and an associated S-NSSAI and optionally a DNN;

-
The SMF may release PDU Sessions belonging to a congested S-NSSAI by sending a PDU Session Release Request message towards the UE with a back-off timer associated to the S-NSSAI and optionally a DNN;

-
If S-NSSAI based congestion control is activated at AMF e.g., configured by OAM and an S-NSSAI is determined as congested, then the AMF applies S-NSSAI based congestion control towards the UE, by providing an NAS Transport Error message for the NAS Transport message carrying the SM message and in the NAS Transport Error message include a back-off timer and an associated S-NSSAI and optionally in addition a DNN;

-
Upon reception of a back-off timer with an associated S-NSSAI and optionally a DNN, the UE shall take the following actions until the timer expires:

-
If the back-off timer was associated with an S-NSSAI only, the UE shall not initiate any Session Management procedures for the congested S-NSSAI;

-
If the back-off timer was associated with an S-NSSAI and a DNN, then the UE shall not initiate any Session Management procedures for that combination of S-NSSAI and DNN;

-
If the UE receives a network initiated Session Management Request message for the congested S-NSSAI and for any DNN while the back-off timer associated with the S-NSSAI is running, the UE shall respond to the 5GC without stopping the back-off timer associated with the S-NSSAI;

-
If the UE receives a network initiated Session Management Request message for the congested S-NSSAI and DNN while the back-off timer associated with the S-NSSAI and DNN is running, the UE shall stop the back-off timer associated with this S-NSSAI and DNN and respond to the 5GC;
-
Cell/TA/PLMN/RAT change, change of untrusted non-3GPP access network, change of Access Type or change of CM state does not stop the back-off timer for the S-NSSAI or any combination of S-NSSAI and DNN;

-
The UE is allowed to initiate the Session Management procedures for high priority access and emergency services for the S-NSSAI even when the back-off timer associated to the S-NSSAI is running;
The UE shall support a separate back-off timer for every S-NSSAI and for every combination of S-NSSAI and DNN that the UE may use.

To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the 5GC should select the value of the back-off timer for the S-NSSAI based congestion control so that deferred requests are not synchronized.

The S-NSSAI based congestion control does not prevent the UE to send and receive data or initiate Service Request procedure for activating User Plane connection belongs to the S-NSSAI that is under the congestion control.

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 of the specification.
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