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1
Introduction
In the TS 23.501 [1], it was captured that the AMF would take several measures to avoid and handle overload situations. For AMF over load control, it would include 
· N2 overload control that could result in RRC reject and unified access barring.

· NAS congestion control.

In this contribution, we intend to discuss the NG overload control and propose the TP to TS 38.413. The TP to 38.410 cold be found in [2]. 
2
Discussion
In [1], it was agreed that in case of overload situation, the AMF will send the N2 overload control message to its connected AN nodes. 
· Under unusual circumstances, if AMF has reached overload situation, the AMF activates NAS level congestion control as specified in Clause 5.19.7 and AMF restricts the load that the 5G-AN node(s) are generating, if the 5G-AN is configured to support overload control. N2 overload control can be achieved by the AMF invoking the N2 overload procedure (see TS 38.300 [27] and TS 38.413 [34]) to all or to a proportion of the 5G-AN nodes with which the AMF has N2 connections.
Observation 1: The AMF may send the NG overload control message to NG-RAN node for congestion control. 
Also the AMF may request the NG-RAN node to reject some RRC connections and permit other RRC connections for different access request as follows. 
Using the overload start procedure, the AMF can request the 5G-AN node to:

-
reject 5G-AN signaling connection (RRC connection over 3GPP access or UE-N3IWF connection over N3GPP access) requests that are for non-emergency and non-high priority mobile originated services; or

-
reject new 5G-AN signaling connection requests for uplink NAS signalling transmission to that AMF;

-
only permit 5G-AN signaling connection requests for emergency sessions and mobile terminated services for that AMF; or

-
only permit 5G-AN signaling connection requests for high priority sessions and mobile terminated services for that AMF;

NOTE 2:
The 5G-AN signaling connection requests listed in this clause also include the request from UE in RRC-Inactive state.

Note that RAN2 has not finalized the detailed cause values. A note could be added to indicate the exact cause value will depend on the RAN2 progress. 
Observation 2: The AMF may request the NG-RAN node to reject and/or permit RRC connections based on different access request. 
Further in the overload control message, the amount of signalling traffic to be rejected should be included for AN’s congestion control. 
· The AMF can provide percentage value that indicates how much amount of signalling traffic to be rejected in the overload start message, and the 5G-AN node may consider this value for congestion control
Observation 3: The AMF may request the percentage value to be rejected to the NG-RAN node. 
When the overload situation is relieved, the AMF will send the overload stop message or a new percentage value that allows more signalling traffics. 
· When the AMF is recovering, the AMF can either:

-
trigger overload start procedure with new percentage value that permit more signalling traffic to be carried, or

-
the AMF trigger overload stop procedure.
Observation 4: The AMF may send an overload stop message to the NG-RAN node.
Further in [1], it was also agreed that:  
· The AMF may include the S-NSSAI(s) in N2 overload control message sent to 5G-AN node(s) to indicate the congestion of the Network Slice(s) at the CN part.
Based on the S-NSSAI information indicated in N2 overload control message, the RAN could 
· release 5G-AN signalling connection for uplink NAS signalling transmission where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s).
Hence the S-NSSAI information should be carried in the overload control message over NG interface. Further, the AMF could indicate the slice level percentage value, e.g., the traffic Load Reduction Indication to the RAN to indicate how much amount of signalling traffic to be rejected. The slice level traffic load reduction should be applied to the set of S-NSSAI(s) carried in N2 overload control message.
Observation 5: The AMF may send the S-NSSAIs to the NG-RAN node for the indication of congestion of network slices at the CN part. 
Based on above analysis, both the cause values related actions and S-NSSAI(s) should be transferred for AMF overload control. To include both information into one N2 message has the following advantages. 
· It is most flexible to allow that both criteria are used at the same time.  

· This may allow the AMF to use only one (either cause value related action or S-NSSAI(s)) for AMF overload control
· This allows a single message to overwrite the outdated message. 
Hence we propose to add the overload start and overload stop message into TS 38. 413. 

Proposal 1: Add the overload start message in TS 38.413, which may carry the cause value related actions and S-NSSAI(s). 
Proposal 2: Add the overload stop message in TS 38.413. 

3
Conclusions
This contribution discusses overload control over the NG interface. We have the following proposal as follows,
Observation 1: The AMF may send the NG overload control message to NG-RAN node for congestion control. 
Observation 2: The AMF may request the NG-RAN node to reject and/or permit RRC connections based on different access request. 
Observation 3: The AMF may request the percentage value to be rejected to the NG-RAN node. 
Observation 4: The AMF may send an overload stop message to the NG-RAN node.
Observation 5: The AMF may send the S-NSSAIs to the NG-RAN node for the indication of congestion of network slices at the CN part. 

Proposal 1: Add the overload start and overload stop message in TS 38.413, which may carry the cause value related actions and S-NSSAI(s). 
Proposal 2: Add the overload stop message in TS 38.413. 

The text proposal for TS 38.413 is given in the following. 
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Text Proposal
START OF CHANGES for 38.413
8.x
Overload control Procedures
8.x.1
Overload Start 

8.x.1.1
General

The purpose of the Overload Start procedure is to inform an NG-RAN node to reduce the signalling load towards the concerned AMF. This procedure uses non-UE associated signalling.
8.x.1.2
Successful Operation
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Figure 8.8.1.2-1: Overload Start procedure
The NG-RAN node receiving the OVERLOAD START message shall assume the AMF from which it receives the message as being in an overloaded state.

If the Overload Action IE in the Overload Response IE within the OVERLOAD START message is set to
Editor’s Note: the exact cause values are FFS depending on RAN2 progress
-
"reject RRC connection establishments for non-emergency mobile originated data transfer", or

-
"reject RRC connection establishments for signalling", or

-
"only permit RRC connection establishments for emergency sessions and mobile terminated services", or

-
"only permit RRC connection establishments for high priority sessions and mobile terminated services", or
the NG-RAN node shall:

-
if the Traffic Load Reduction Indication IE is included in the OVERLOAD START message and, if supported, reduce the signalling traffic indicated as to be rejected by the indicated percentage,

-
otherwise ensure that only the signalling traffic not indicated as to be rejected/not accepted is sent to the AMF.

If the Traffic load reduction Slice List IE is present the NG-RAN node shall, if supported

· if the Traffic Load Reduction Indication IE is included in the OVERLOAD START message, reduce the signalling traffic from UEs indicating a requested NSSAI that only includes S-NSSAI(s) contained in Traffic Load Reduction Slice List IE by the indicated percentage,
· otherwise ensure that only the signalling traffic from UEs indicating a requested NSSAI that includes S-NSSAI(s) other than the ones contained in Traffic Load Reduction Slice List IE is sent to the AMF.
If an overload action is ongoing and the NG-RAN node receives a further OVERLOAD START message, the NG-RAN node shall replace the ongoing overload action with the newly requested one. 
8.x.1.3
Abnormal Conditions

Not applicable.
8.x.2
Overload Stop

8.x.2.1
General

The purpose of the Overload Stop procedure is to signal to an NG-RAN node the AMF is connected to that the overload situation at the AMF has ended and normal operation shall resume. This procedure uses non-UE associated signalling.
8.x.2.2
Successful Operation
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Figure 8.8.2.2-1: Overload Stop procedure
The NG-RAN node receiving the OVERLOAD STOP message shall assume that the overload situation at the AMF from which it receives the message has ended and shall resume normal operation for the applicable traffic towards this AMF.
8.x.2.3
Abnormal Conditions

Not applicable.
9.2.x
Overload control Messages

9.2.x.1
OVERLOAD START

Editor’s Note:
Message structure and IEs need further checking and completion.
This message is sent by the NG-RAN node in order to indicate that the AMF is overloaded.

Direction: AMF(NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Overload Response
	O
	
	9.3.3.x
	
	YES
	reject

	Traffic load reduction Slice List
	
	0..1
	
	
	
	

	>Traffic load reduction Slice Item IE
	
	1..<maxnoofSliceItems>
	
	
	
	

	>>S-NSSAI
	O
	
	9.3.1.24
	
	
	

	Traffic Load Reduction Indication
	O
	
	9.3.3.z
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.


9.2.x.2
OVERLOAD STOP

Editor’s Note:
Message structure and IEs need further checking and completion..
This message is sent by the AMF in order to indicate that the AMF is no longer overloaded.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	
	
	
	
	
	
	


9.3.3
NAS Related IEs

9.3.3.x
Overload Response

The Overload Response IE indicates the required behaviour of the NG-RAN node in an overload situation.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Overload Response
	M
	
	
	

	>Overload Action
	
	
	
	

	>>Overload Action
	M
	
	9.3.3.y
	


9.3.3.y
Overload Action
Editor’s Note:
Further details FFS and the exact cause values are depending on RAN2 progress. 
The Overload Action IE indicates which signalling traffic is subject to rejection by the NG-RAN node in an AMF overload situation as defined in TS 23.501 [9].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Overload Action
	M
	
	ENUMERATED

(Reject RRC connection establishments for non-emergency MO DT, Reject RRC connection establishments for Signalling, Permit Emergency Sessions and mobile terminated services only,  Permit High Priority Sessions and mobile terminated services only
	


9.3.3.z
Traffic Load Reduction Indication

The Traffic Load Reduction Indication IE indicates the percentage of the type of traffic relative to the instantaneous incoming rate at the NG-RAN node, as indicated in the Overload Action IE or the corresponding S-NSSAI IE, to be rejected.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Traffic Load Reduction Indication
	M
	
	INTEGER (1..99)
	


END OF CHANGES for 38.413
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