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Abstract of the contribution: The contribution proposes the solution update for the solution#38 and resolve one Editor’s note.
1. Introduction/Discussion
This paper is to update the input/output parameter and resolve the EN.
The signaling storm is usually caused by large amount of UE that sending requests to the network simultaneously, thus collecting individual UE information may not be helpful. Therefore, there is no need to collect the UE ID. It would be sufficient for NWDAF to detect signaling storm using statistic information of UEs which may include service request statistical information from the NF and the UE behavior information configured in the AF.
The purpose of setting back-off timer by AMF and SMF is to perform control plane congestion control for overload situation as described in TS 23.501. And the SMF may also handle SM signaling congestion for the UEs using back-off timer associated with or without DNN or S-NSSAI. Therefore, the back-off timer recommended for SMF can also be an option to assist in signaling storm mitigation.
Resolve the following EN.
Editor's note:
Whether the back-off timer in the recommendation is applicable or not is FFS.
When the AMF receives the signalling storm analytics, the AMF decides to set back-off timer for registration request of the UE to mitigate the signalling storm. The AMF does not know how long the back-off timer should be set for these UEs. NWDAF(ReLF) may take into account holistic information, such as signalling storm analytics, the network status, to derive the recommendation parameters for the AMF to mitigate the signalling storm. It is hard and not necessary for NWDAF(ReLF) to recommend the appropriate back-off timer of specific value because the NWDAF(ReLF) don’t collect the UE information, such as SUPI. NWDAF(ReLF) can derive an appropriate range of back-off timer values for AMF to select based on the information collected. Utilizing the recommendation information of NWDAF(ReLF), AMF can set appropriate back-off timer for each UE. Therefore, it is applicable to include the back-off timer in the recommendation.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-84.
* * * First Change * * * *

6.38.1.1.1
Input Data

The total signalling received by the NFs and the request type should be collected to determine the statistical characteristic of the NF. And the finer granularity information such as signalling from UE should also be collected to determine whether the UE is abnormal.

Table 6.38.1.1.1-1: Input data from 5GC for signalling storm detection
	Information
	Source
	Description

	Timestamp
	
	A timestamp associated with the collected information.

	
	
	

	Back-off timer
	AMF
	Applied MM back-off timer to the UE.

	Expected UE Behaviour parameters
	UDR
	Same as Expected UE Behaviour parameters specified in TS 23.502 [3].

	priority of the UE
	UDR
	The priority information of the UE to access to the network during different time period. It is provided by the AF and stored in the UDR as Expected UE Behaviour parameters (e.g. different type of IOT device (camera lens, Water meter)).

	Service request statistics
	NFs
	The request signalling received by NFs, e.g. AMF/SMF.

	
> Type
	NFs
	The type of the request (e.g. initial/mobility/periodic/update/ emergency registration request or PDU session request, NF services).

	
> Frequency
	NFs
	The total number of each type request per time unit (e.g. per second).

	      > Number of Request from UE
(1 … Max)
	NFs
	The total number of each type request from UE per time unit (e.g. per minute). 

	> UE Number
	NFs
	For each number of request, the total number of UEs who sent that amount of request.

	
> Request result
	NFs
	The result of the request (e.g. accept, reject)

	NF Instance ID
	NRF
	Identification of the NF instance that NF profile information corresponds to.

	
> NF load
	NRF, SCP
	The load of specific NF instance(s) in their NF profile as defined per TS 29.510 [13].

	
> NF status
	NRF, SCP
	The status of a specific NF instance(s) (registered, suspended, undiscoverable) as defined per TS 29.510 [13].

	
> Priority
	NRF, SCP
	Priority (relative to other NFs of the same type) to be used for NF selection.

	
> Capacity
	NRF, SCP
	Static capacity information expressed as a weight relative to other NF instances of the same type.

	Signalling statistics
	NFs, SCP
	The number of different types of signalling received and sent by different NF instance(s) during a target time period, etc. 


Table 6.38.1.1.1-2: UE expected behaviour collected from the AF for signalling storm detection
	Information
	Source
	Description

	UE expected behaviour configured in AF
	AF
	UE expected behaviour collected from AF.

	> UE number
	
	The total number of UE. 

	> Destination
	
	Expected final location of UE based on the route planned.

	> Time of arrival
	
	Expected time of arrival to destination based on the route planned.


* * * Second Change * * * *
6.38.1.2.2
Output Data

The NWDAF provides analytics and/or predictions for signalling storm detection to the consumer, as defined in Table 6.38.3-1.

Table 6.38.1.2.2-1: Signalling Storm Recommendation Information

	Information
	Description

	NF instance ID
	Identification of the NF instance.

	Validity Period
	The validity period for the recommended information to be applied.

	Recommendation for processing request signalling
	Recommended signalling control for NF to process the received request.

	
> DNN/S-NSSAI
	DNN/S-NSSAI corresponding to the recommendation.

	
> Signalling request type
	Indicates the related signalling request type of the recommendation (e.g. Registration request/ service request/PDU session request).

	
> Rate of processing request signalling (NOTE)
	Recommended number of received request signalling to be handled in a time window for the NF.

	Recommendation for invoking/requesting a service
	Recommendation signalling control for NF to invoke/request a service.

	
> DNN/S-NSSAI
	DNN/S-NSSAI corresponding to the recommendation.

	
> Service type
	Service type the NF will request.

	
> Target NF instance
	Recommended target NF instance of the requested service type.

	
> Rate of invoking/requesting
	Recommended number of sending request signalling in a time window for the NF.

	Recommendation for the NF profile information
	Identification of the NF instance that NF profile information corresponding to.

	
> Priority
	Recommended Priority (relative to other NFs of the same type) to be used for NF selection.

	
> Capacity
	Recommended Static capacity information, expressed as a weight relative to other NF instances of the same type.

	Recommended congestion control policy
	Congestion control policy recommended by ReLF.

	
> Back-off timer range to the AMF
	 Range of time intervals that can be selected when the AMF sets the back-off timer for a received registration request

	> Back-off timer range to the SMF
	Range of time intervals that can be selected when the SMF sets the back-off timer for SM message. 

	NOTE:
If the number of the request signalling received by the NF within a period of time is greater than that recommended by the NWDAF, the NF may discard or reject the received request messages.



* * * End of Change * * * *
