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Abstract of the contribution: This contribution proposes a new solution for Key Issue #4.
1. Discussion
This contribution is related to KI#4 "How to Enhance Data collection and Storage", it is to be studied whether and what other enhancements can be made to further reduce signaling and data traffic and the impact of obtaining data on data sources related to network analytics. 
The data reporting mode is currently defined in clause 4.15.1 of TS 23.502 [4]. The parameters that can be set for reporting include: maximum number of reports, fixed reporting frequency, and maximum duration of reporting. These parameters do not consider how to optimize the performance of the device when reporting data.
This proposal proposes a network data collection and reporting method, which can define the data collection frequency as needed, without increasing the burden of collection equipment, reducing the impact on data sources, and meeting the required data collection frequency requirements.
2. Text Proposal
It is proposed to agree the following solution into TR 23.700-81.
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Table 6.0-1: Mapping of solutions to key issues
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* * * * Second change(All new text) * * * *
6.X	Solution #X: Optimize the collection and reporting of network data 
[bookmark: _Toc500949099][bookmark: _Toc97052457][bookmark: _Toc97052785][bookmark: _Toc97057912][bookmark: _Toc97057839]6.X.1	Description
[bookmark: _Toc500949101]This solution addresses Key Issue #4 "How to Enhance Data collection and Storage". 
NWDAF collects data from NF for two purposes, one is to obtain training data during model training, and the other is to obtain inference data during model inference. Research points for these key Issue therefore include:
-	How to optimize the performance of training data reporting. In the model training scenario, since most of the model training is offline training, the real-time data requirements are not high, but the amount of data to be reported may be large. When the device is busy, it needs to undertake a large number of data reporting tasks, which may affect normal services. The data reporting mode is currently defined in clause 4.15.1 of TS 23.502 [4]. The parameters that can be set for reporting include: maximum number of reports, fixed reporting frequency, and maximum duration of reporting. These parameters do not consider the data reporting time. How to optimize the performance of your device. 
-	How to optimize the performance and accuracy of data collection in model inference scenarios. In the model inference scenario, data collection is the input and basis for model inference, but data collection consumes the performance of the collection device. According to the existing fixed collection frequency mechanism, if the collection rate is too high, it will lead to excessive consumption of network resources. On the contrary, if the rate is too low, information loss and inaccurate measurement may be caused, and accurate analysis may not be possible in some key scenarios.
To address the above-mentioned challenges in data collection, the solution focuses on optimizing the collection and reporting of network data. Mainly divided into the following two points：
-	Through the reporting mechanism by time period, the impact on the performance of the collection equipment can be minimized while meeting the data collection requirements, and the resource capacity of the idle time is fully utilized. 
-	By increasing the data collection method of changing frequency, the collection period can be defined as needed, which does not increase the burden on the collection equipment, and at the same time meets the required data collection frequency requirements. 
[bookmark: _Toc97057840][bookmark: _Toc97052458][bookmark: _Toc97052786][bookmark: _Toc97057913]6.X.2	Procedures
6.X.2.1	Training data is reported in time periods in model training scenario
[bookmark: _Toc326248711][bookmark: _Toc97052787][bookmark: _Toc97057841][bookmark: _Toc97057914][bookmark: _Toc97052459][bookmark: _Toc510604409][bookmark: _GoBack]NWDAF subscribes and requests data services from NF through Nnf_EventExposure_Subscribe. After receiving the subscription request, NF collects and reports data according to the collection frequency and data reporting mode defined in the subscription message. The Event Reporting Information parameter of the Nnf_EventExposure_Subscribe message is defined in clause 4.15.1 of TS 23.502 [4].
In order to solve the performance optimization problem of training data reporting, the solution of this solution is as follows: when NWDAF subscribes to training data, the time period for data reporting can be configured in the subscription message of data collection, that is, data reporting is performed when the device is idle, so that both It can reduce the performance pressure on the device caused by data reporting during busy hours, and can ensure the normal collection of data. The specific measures are to add the "reporting within time period" option to the Event reporting mode parameter of the subscription message, and at the same time add the time period field to set the time period for data reporting. The new parameters are shown in Table 6.X.2-1 below.
Table 6.X.2-1: New parameters added in event reporting mode parameters in model training scenario
	Event Reporting Information Parameter
	Description
	Presence requirement

	Event reporting mode
	Mode of reporting - e.g reporting up to a maximum number of reports, periodic reporting along with periodicity, reporting up to a maximum duration, reporting within time period.
	mandatory

	time period
	The specific time period for data reporting, or the idle time period automatically identified by the device, for data collection that does not require high real-time performance, the time period can be set to idle time.
	



Figure 6.X.2-1: Procedure of Training data reporting when the device is idle
1. NWDAF analyzes the NF load to obtain the idle time period of the device.
NOTE:	The clause 6.5 of TS 23.288 [6] describes how NWDAF can provide NF load analytics.
2. NWDAF sends a subscription message for data collection to NF, carrying collection parameters. Event reporting mode is reporting within time period. The reporting period is set to the idle time period obtained by the first step of analysis, such as time period =0:00-3:00, Nnf_EventExposure_Subscribe(Event reporting mode=reporting within time period, time period=0:00-3:00 ).
3. NF collects and reports information according to the configured collection requirements. NF reports Nnf_EventExposure_Notify to NWDAF.
6.X.2.2	Data collection with dynamic frequency in model inference scenario
In order to optimize the performance and accuracy of data collection in the model inference scenario, the frequency of data collection can be set to the dynamic change mode. For example, in the application scenario of fault diagnosis and repair, when the network quality is good, data can be collected at low frequency and used for NWDAF's routine evaluation of the current situation. When the network quality is not good, if the collected data is insufficient, the problem may not be located. , at this time, the acquisition device can increase the acquisition frequency based on preliminary judgment criteria, such as when the fault index is greater than a certain threshold, so as to obtain more abundant fault data for root cause location and problem solving. The new parameters are shown in Table 6.X.2-2 below.
Table 6.X.2-2: New parameters added in event reporting mode parameters in model inference scenario
	Event Reporting Information Parameter
	Description
	Presence requirement

	Event reporting mode
	Mode of reporting - e.g reporting up to a maximum number of reports, periodic reporting along with periodicity, reporting up to a maximum duration, reporting within time period.
	mandatory

	time period
	The time period for data reporting, for data collection that does not require high real-time performance, the time period can be set to idle time.
	

	Non-fixed sampling ratio
	Percentage of sampling list:
Percentage 1 of sampling (1%..100%)  when condition1, Percentage 2 of sampling (1%..100%)  when condition 2,etc
	





Figure 6.X.2-2: Adjust the collection frequency according to the service failure rate
The above collection frequency is set to the dynamic Non-fixed sampling ratio. The collection frequency is adjusted according to the service failure rate. The collection frequency is divided into two levels. The first level is: when the service failure rate is less than 2%, the collection frequency is once per second; the second level is: when the service failure rate is >=2%, the collection frequency is once every 50 milliseconds.


Figure 6.X.2-3: Adjust the acquisition frequency according to the equipment load
The above sampling frequency is set to the dynamic Non-fixed sampling ratio, and the sampling frequency is adjusted according to the device load. The sampling frequency is divided into three levels. The first gear is: when NF load<70%, it is the normal collection frequency, once every 5 seconds; the second gear: 70%<NF load<90%, the collection frequency is once every 20 seconds; the third gear: NF load>90 %, the collection frequency is 0, that is, no collection.
6.X.3	Impacts on Existing Nodes and Functionality
NWDAF:
-	When NWDAF subscribes to training data, the time period of data reporting can be configured in the subscription message of data collection to report data when the equipment is idle.
-	When NWDAF subscribes to training data in the model inference scenario, the frequency of data collection can be configured in the subscription message of data collection as a dynamic change mode.

* * * * End of changes * * * *
3GPP
SA WG2 TD

image1.emf
 

NF 

NWDAF

 

   

  

 

3. Nnf_EventExposure_Notify

}

Time 0:00-3:00

3. Nnf_EventExposure_Notify

2. Nnf_EventExposure_Subscribe(Event reporting mode

=

reporting 

within time period, time period=0:00-3:00 )

1. NWDAF derives 

NF load analytics

Analysis 

conclusion: 0:00-

3:00 is the idle 

time period of 

NF


Microsoft_Visio_2003-2010___.vsd
文本框及其关联线的高度随添加的文本增加或减少。若要更改注释的宽度，请拖动侧边手柄。�


image2.wmf
 

N

F

 

NWDA

F

 

 

 

 

 

 

Nnf

_

EventExposure

_

Subscribe

(

Event reporting 

Immediate reporting flag

=

true

, 

Sampling mode

=

Non

-

fixed 

sampling ratio

, 

Non

-

fixed sampling ratio

=

{

(

per second

, 

Failure rate

<

2

%) 

,

(

per 

50 

millisecond

, 

Failure rate

>

=

2

%) 

} 

)

N

n

f

_

EventExposure

_

Notify

}

Failure rate

<

2

%

(

per second sampling

)

N

n

f

_

EventExposure

_

Notify

N

n

f

_

EventExposure

_

Notify

}

Failure rate

>

=

2

%

(

per 

50 

millisecond sampling

)

N

n

f

_

EventExposure

_

Notify

N

n

f

_

EventExposure

_

Notify

N

n

f

_

EventExposure

_

Notify


Microsoft_Visio_2003-2010___1.vsd

image3.emf
 

NF 

NWDAF 

   

  

 

Nnf_EventExposure_Subscribe(Event reporting Immediate 

reporting flag=true, Sampling mode=Non-fixed sampling ratio, 

Non-fixed sampling ratio={(per 5 second, NF load<70%) ,(per 

20 millisecond, 70=<NF load<80%),(0, NF load>=80%)  } )

Nnf_EventExposure_Notify

}

70=<NF load<80%

(per 20 Millisecond sampling)

Nnf_EventExposure_Notify

Nnf_EventExposure_Notify

}

NF load<70%

(per 5 second sampling)

Nnf_EventExposure_Notify

Nnf_EventExposure_Notify

Nnf_EventExposure_Notify

}

NF load>=80%

(stop sampling)


Microsoft_Visio___.vsdx

N
F

NWDA
F






Nnf_EventExposure_Subscribe(Event reporting Immediate reporting flag=true, Sampling mode=Non-fixed sampling ratio, Non-fixed sampling ratio={(per 5 second, NF load<70%) ,(per 20 millisecond, 70=<NF load<80%),(0, NF load>=80%)  } )
Nnf_EventExposure_Notify
}
70=<NF load<80%
(per 20 Millisecond sampling)
Nnf_EventExposure_Notify
Nnf_EventExposure_Notify
}
NF load<70%
(per 5 second sampling)
Nnf_EventExposure_Notify
Nnf_EventExposure_Notify
Nnf_EventExposure_Notify
}
NF load>=80%
(stop sampling)



