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1
Introduction
Last RAN3#101 meeting discussed the AMF overload control, and agreed the general NG signalling. Also RAN2#103 meeting discussed the cause values in Msg3, and made the following agreements regarding Multimedia Priority Services (MPS) and Mission Critical Services (MCS). 
Agreements

1: 
Define 1 Establishment Cause Value for MPS in MSG3

Agreements

1: 
Define 1 Establishment Cause Value for MCS in MSG3

In this contribution, we intend to further discuss the NG overload control and propose the update to TS 38.413. 

2
Discussion
2.1 NR Cause values

The TS 38.331 agreed the following RRC establishment causes in [1]. 
· emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess

Also RAN2 agreed the following cause values for RAN initiated paging, and requested CT1 for confirmation on CN initiated paging in [2]. 
· UE configured by upper layers with access identity 1 will use “MPS-PriorityAccess”

· UE configured by upper layers with access identity 2 will use “MCS-PriorityAccess”

· UE configured by upper layers with one or more access identities equal to 11-15 will use “High Priority Access”

· Otherwise UE will use “MT access”

Currently in TS 38.413 copied as follows, the overload action only include "mo-data", “mo-VoiceCall”, “mo-signalling” etc.  Based on the latest RAN2 agreements, the Overload Action IE should be updated accordingly to include mo-SMS, mo-VideoCall, mps-PriorityAccess and mcs-PriorityAccess. 
If the Overload Action IE is included the AMF Overload Response IE within the OVERLOAD START message, the NG-RAN node shall use it to identify the related signalling traffic. When the Overload Action IE is set to

-
"reject RRC connection establishments for non-emergency mobile originated data transfer" (i.e., reject traffic corresponding to RRC cause "mo-data" and "mo-VoiceCall" in TS 38.331 [18]), or

-
"reject RRC connection establishments for signalling" (i.e., reject traffic corresponding to RRC cause "mo-data", "mo-signalling", and "mo-VoiceCall" in TS 38.331 [18]), or

-
"only permit RRC connection establishments for emergency sessions and mobile terminated services" (i.e., only permit traffic corresponding to RRC cause "emergency" and "mt-Access" in TS 38.331 [18]), or

-
"only permit RRC connection establishments for high priority sessions and mobile terminated services" (i.e., only permit traffic corresponding to RRC cause "highPriorityAccess" and "mt-Access" in TS 38.331 [18]),

Proposal 1: Add the cause values (mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess) to the procedural texts in Overload Start procedure. 

For eLTE connected with 5GC, the overload start and overload stop are sent from the AMF to the ng-eNB node. Then the ng-eNB can reduce the traffic load based on the cause values and/or the requested NSSAI. But as observed above, only TS 38. 331 is referred, and there is a need to refer to 36. 331 for eLTE case. 
Proposal 2: Add the TS 36. 331 to the procedural texts in Overload Start procedure for eLTE connected with 5GC. 
2.2 Slice related handlings
Currently the overload start NSSAI list IE is included in the Overload Start message, which is as copied as follows.  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF Overload Response
	O
	
	Overload Response

9.3.1.104
	
	YES
	reject

	AMF Traffic Load Reduction Indication
	O
	
	Traffic Load Reduction Indication 9.3.1.106
	
	YES
	ignore

	Overload Start NSSAI List
	
	0..1
	
	
	YES
	ignore

	>Overload Start NSSAI Item
	
	1..<maxnoofSliceItems>
	
	
	-
	

	>>Slice Overload List
	M
	
	9.3.1.107
	
	-
	

	>>Slice Overload Response
	O
	
	Overload Response

9.3.1.104
	
	-
	

	>>Slice Traffic Load Reduction Indication
	O
	
	Traffic Load Reduction Indication 9.3.1.106
	
	-
	


It can be observed that each slice overload list has corresponding slice overload response and traffic load reduction indication. But it is not clear for the following example

· The AMF provides two set of overloaded S-NSSAIs {1, 2, 3}, {1, 2, 4}; 
· The first set of S-NSSAIs has no corresponding overload response while the second set has;
· The first set of S-NSSAI has no traffic load reduction while the second has;

· The UE requested S-NSSAI {1, 2}. 
Then it comes the question which set of overload S-NSSAIs should be applied. Here to ease the RAN handlings, we point out that the RAN could evaluate the mapping rule in a specific order e.g. starting from the first one, and stop the evaluation once the mapping rule is found. In this example, the identified traffic signalling of the first set of overloaded S-NSSAIs is blocked. 
Proposal 3: The RAN evaluates the mapping rule between the overloaded NSSAIs and requested in the ascending order and applies overload control towards the first mapping if found. 

3
Conclusions
This contribution further discusses overload control over the NG interface. We have the following proposal as follows,
Proposal 1: Add the cause values (mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess) to the procedural texts in Overload Start procedure. 

Proposal 2: Add the TS 36. 331 to the procedural texts in Overload Start procedure for eLTE connected with 5GC.
Proposal 3: The RAN evaluates the mapping rule between the overloaded NSSAIs and requested in the ascending order and applies overload control towards the first mapping if found. 

The text proposal for TS 38.413 is given in the following. 
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Text Proposal  
START OF CHANGES for 38.413
8.7.7
Overload Start
8.7.7.1
General

The purpose of the Overload Start procedure is to inform an NG-RAN node to reduce the signalling load towards the concerned AMF. The procedure uses non-UE associated signalling.
8.7.7.2
Successful Operation
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Figure 8.7.7.2-1: Overload start
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 is included the AMF Overload Response IE within the OVERLOAD START message, the NG-RAN node shall use it to identify the related signalling traffic. When the Overload Action IE is set to
-
"reject RRC connection establishments for non-emergency mobile originated data transfer" (i.e., reject traffic corresponding to RRC cause "mo-data", "mo-SMS", "mo-VideoCall" and "mo-VoiceCall" in TS 38.331 [18] or "mo-data" and "mo-VoiceCall" in TS 36.331 [21]), or
-
"reject RRC connection establishments for signalling" (i.e., reject traffic corresponding to RRC cause "mo-data", "mo-signalling", "mo-VideoCall" and "mo-VoiceCall" in TS 38.331 [18] or "mo-data", "mo-signalling" and "mo-VoiceCall" in TS 36.331 [21]), or
-
"only permit RRC connection establishments for emergency sessions and mobile terminated services" (i.e., only permit traffic corresponding to RRC cause "emergency" and "mt-Access" in TS 38.331 [18] or in TS 36.331 [21]), or
-
"only permit RRC connection establishments for high priority sessions and mobile terminated services" (i.e., only permit traffic corresponding to RRC cause "highPriorityAccess", "mps-PriorityAccess", "mcs-PriorityAccess" and "mt-Access" in TS 38.331 [18] or "highPriorityAccess" and "mt-Access" in TS 36.331 [21]),
the NG-RAN node shall:
-
if the AMF Traffic Load Reduction Indication IE is included in the OVERLOAD START message, reduce the signalling traffic by the indicated percentage,
-
otherwise ensure that only the signalling traffic not indicated as to be rejected is sent to the AMF.
If the Overload Start NSSAI List IE is included in the OVERLOAD START message, the NG-RAN node shall evaluate each entry in this list starting from the top to identify any related signalling traffic for a UE:
-
Identify signalling traffic for UEs whose requested NSSAI only includes S-NSSAI(s) contained in Overload Start NSSAI List IE. 
-
If the Overload Action IE in the Slice Overload Response IE is present, the NG-RAN node shall, among the signalling traffic identified in the previous step, further identify signalling traffic to be reduced by the Overload Action IE e.
If the signalling traffic is identified for an entry in the Overload Start NSSAI List IE, the NG-RAN node shall:

· if the Slice Traffic Load Reduction Indication IE is included, reduce the identified signalling traffic by the indicated percentage and otherwise ensure that this identified signalling traffic is not sent to the AMF;

· stop further evaluation of the Overload Start NSSAI List IE for this UE

If an overload control is ongoing and the NG-RAN node receives a further OVERLOAD START message, the NG-RAN node shall replace the contents of the previously received information with the new one. 
8.7.7.3
Abnormal Conditions

Void.
8.7.8
Overload Stop
8.7.8.1
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. The procedure uses non-UE associated signalling.
8.7.8.2
Successful Operation
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Figure 8.7.8.2-1: Overload stop
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.

8.7.8.3
Abnormal Conditions

Void.

END CHANGES for 38.413
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