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1
Introduction
In [1], we have proposed the following proposals to add the overload start and overload stop message for AMF overload. In this contribution, we intend to further discuss the NG overload control and possible enhancements over the proposals above. 
2
Discussion
2.1
Additional assistance Overload indication
In TS 23. 501, it was agreed that in case of overload situation, the AMF will send the N2 overload control message to its connected AN nodes. And the NG overload control could result in unified access control [2].  
The AMF shall contain mechanisms for avoiding and handling overload situations. This includes the following measures:

-
N2 overload control that could result in RRC reject, RRC Connection Release and unified access barring.

-
NAS congestion control.

When the UE performs the access attempt, it will first determine the access category applicable for the access attempt based on the rules provided by the following table, then use the matched barring parameters [3].  
Table 4.5.2.2: Mapping table for access categories

	Rule #
	Type of access attempt
	Requirements to be met
	Access Category

	1
	Response to paging
	Access attempt is for MT access


	0 (= MT_acc)


	2
	Emergency
	UE is attempting access for an emergency session (NOTE 1, NOTE 2)
	2 (= emergency)

	3
	Access attempt for operator-defined access category
	UE was provided with operator-defined access categories for the current PLMN, and access attempt is matching criteria of an operator-defined access category
	32-63 
(= based on operator classification)

	4
	Access attempt for delay tolerant service
	UE is configured for delay tolerant service, the PLMN is broadcasting one of the categories a, b or c, and the UE is a member of the broadcasted category in the selected PLMN or RPLMN/equivalent PLMN (NOTE 3)
	1 (= delay tolerant)

	5
	MO MMTel voice call
	Access attempt is for MO MMTel voice call 

or for NAS signalling connection recovery during ongoing MO MMTel voice call (NOTE 2)
	4 (= MO MMTel voice)


	6
	MO MMTel video call
	Access attempt is for MO MMTel video call 

or for NAS signalling connection recovery during ongoing MO MMTel video call (NOTE 2)
	5 (= MO MMTel video)


	7
	MO SMS over NAS or MO SMSoIP
	Access attempt is for MO SMS over NAS (NOTE 4) or MO SMS over SMSoIP transfer

or for NAS signalling connection recovery during ongoing MO SMS or SMSoIP transfer (NOTE 2)
	6 (= MO SMS and SMSoIP)


	8
	UE NAS initiated 5GMM specific procedures
	Access attempt is for MO signalling
	3 (= MO_sig)

	9
	UE NAS initiated 5GMM connection management procedures or 5GMM NAS transport procedure
	Access attempt is for MO data
	7 (= MO_data)

	NOTE 1:
This includes 5GMM specific procedures while the service is ongoing and 5GMM connection management procedures required to establish a PDU session with request type = "initial emergency request" or "existing emergency PDU session", or to re-establish radio bearers for such a PDU session.

NOTE 2:
Access for the purpose of NAS signalling connection recovery during an ongoing service is mapped to the access category of the ongoing service in order to derive an RRC establishment cause, but barring checks will be skipped for this access attempt.

NOTE 3:
If the UE selects a new PLMN, then the selected PLMN is used to check the membership; otherwise the UE uses the RLPMN or a PLMN equivalent to the RPLMN.

NOTE 4:
This includes the 5GMM connection management procedures triggered by the UE-initiated NAS transport procedure for transporting the MO SMS.


As observed from the table Table 4.5.2.2, each access category may match a different access type. For example, for the emergency access attempt, the UE would use the access category 2 for barring check. 

As additional assistance information besides what is proposed in [1], we see many benefits if the AMF could provide the overload situations for those access categories in case of AMF overload.  

Clearly, the immediate benefit of the category specific overload notification is that the NG-RAN could adjust the access barring parameters per access category precisely. One may argue that for the standardized access categories, the access category may correspond to one cause value. However considering the fact that overall 32 access categories are defined while with very limited cause values, the category level could provide more accurate the overload information for RAN awareness.  
In addition, as observed from the table, overall 32 categories could be used for operator purpose. Specifically, as described in [3], the DNN name, 5QI, OS Id + OS App Id of application triggering the access attempt, and even S-NSSAI can be set as access category criteria type. 
Operator-defined access categories can be signalled to the UE using NAS signalling. Each operator-defined access category consists of the following parameters
c)
one or more access category criteria type and associated access category criteria type values. The access category criteria type can be set to one of the following:

1)
DNN name;

2)
5QI;

Editor's note:
Whether the 5QI is a suitable access category criteria type is FFS.

3)
OS Id + OS App Id of application triggering the access attempt; or

4)
S-NSSAI; 
Hence current overload indication may not support access control for the operator-defined access categories, which necessaries the category level overload indication. 
2.2
NG-RAN handlings
When the NG-RAN receives the additional assistance information, i.e. the category level overload reduction indication, the NG-RAN itself could decide the actual barring parameters per category(s) taken the assistance information into account. 
Note that this assistance information is added on top of the cause values and slice related overload indication proposed in [1]. It can be regarded as additional information that the NG-RAN should consider when provided. Based on this, the NG-RAN can perform access control for idle, inactive and even connected UE, and the AMF overload situation could be reduced significantly. 

2.3
Additional assistance overload indication format
The following table presents the illustrative Overload Start message including  the category specific traffic load reduction i.e. Traffic load reduction Category list. If agreed, this could be merged with the proposals on overload control proposed in [1]. 
	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 Assistance List
	
	0..1
	
	
	
	

	>Traffic load reduction Assistance Item IE
	
	1..<maxnoof Assistance Items>
	
	
	
	

	>>Category Indicator
	O
	
	INTEGER (0 ..63)
	
	
	

	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.

	maxnoofAssistanceItems
	Maximum no. of signalled Traffic load reduction Assistance support items. Value is 64.


Based on the analysis above, we have the following proposals for NG-RAN connected to 5GC. 

Proposal 1: As additional assistance information for AMF overload control, the category based congestion information could be added in the Overload Start Message. 

Proposal 2: If agreed, a TP can be provided or it can be merged with the proposals on overload control proposed in [1]. 
3
Conclusions
This contribution discusses further enhancements of overload control over the NG interface. We have the following proposal as follows,
Proposal 1: : As additional assistance information for AMF overload control, the category based congestion information could be added in the Overload Start Message. 

Proposal 2: If agreed, a TP can be provided or it can be merged with the proposals on overload control proposed in [1]. 
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