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Abstract of the contribution: This p-CR updates the Network Performance Analysis section of TS 23.288 by resolving Editor’s notes.
Introduction

This p-CR removes 3 Editor’s notes in TS23.288 and updates the specification. 
1. Editor's note:
It is FFS based on which information the NWDAF knows which NF to ask NRF.
Currently step 2 in Figure 6.6.4-2 only mentions about AMF. However, the NWDAF needs to consider the NF load information of not only AMF, but also SMF, PCF, UPF. These network functions are used in order to create the network slice instance.
2. Editor's note:
The exact SA5 service, granularity (NF, eNB) and measurement or KPI that are used for load information are FFS (e.g. UL/DL Total PRB Usage, distribution of UL/DL Total PRB Usage as per TS 28.552, VRU as per TS 28.554 clause 6.4.2).
We pick up the measurement and KPI from TS 28.552 and TS28.554, respectively as Network Performance Analysis.
· UE Throughput, RRC Connection Number, and Radio Resource Utilization. 
· Upstream Throughput for Network and Network Slice Instance, Downstream Throughput for Single Network Slice Instance, and RAN UE Throughput.
We update the description in Table 6.6.2-1 in order to explain the example of the load information, and just add the reference of Table 6.6.2-1 in the call flow.

3. Editor's note: An Event ID such as "Number of UEs present in a geographical area" needs to be added to TS 23.502 clause 5.2.2.3.1, as currently this Event ID is only specified for NEF.
S2-1905068 proposes to add the new Event. This pCR just removes this Editor’s note.
Proposal

It is proposed to update TS 23.288 V0.4.0 as follows.

START OF CHANGES
6.6
Network Performance Analytics
6.6.1
General

Network Performance Analytics provides either statistics or predictions on the load in an Area of Interest; in addition it may provide statistics or predictions on the number of UEs that are located in that Area of Interest.

The consumer of these analytics may indicate in the request:

-
Analytics ID set to "Network Performance".

-
The Area of Interest where the load at the time indicated in the Observation period is requested.

-
An Internal Group Identifier that refers to the group for which the analytics on the number of UEs that are located in the Area of Interest at the time indicated in the Observation period is requested.

-
An Observation period indicates the time when the statistics or prediction are requested.

-
In a subscription, the Notification Correlation Id and the Notification Target Address are included.

The NWDAF notifies the result of the analytics to the consumer as indicated in clause 6.6.3.

6.6.2
Input Data
The NWDAF collects Load information in an Area of Interest from the sources listed in Table 6.6.2-1 and location information of each of the UEs within Target Of Event Reporting from the sources listed in Table 6.6.2-2.

NOTE:
The tables below shows the information provided to the NWDAF, in other words the information provided by NWDAF is not shown here but in the procedures in clause 6.6.4.

Table 6.6.2-1:  Load information collected by NWDAF
	Load information
	Source
	Description

	 Load information
	OAM

	Statistics on load per TAI or per CellId. Load information corresponds to measurements related to information transfer over the user plane 

(e.g. UE Throughput, RRC Connection Number, Radio Resource Utilization as defined in TS 28.552 [8], Upstream Throughput for Network and Network Slice Instance, Downstream Throughput for Single Network Slice Instance, and RAN UE Throughput as defined in TS 28.554[10])

	Load information
	NRF
	Load per NF


Table 6.6.2-2:  Number of UEs in Area of Interest information collected by NWDAF
	Number of UEs information
	Source
	Description

	Number of UEs
	AMF
	Number of UEs in the area


6.6.3
Output Analytics

The NWDAF provides Network Performance Analytics to a consumer that includes the load in the area of interest and the number of UEs located in the area of interest or both at the time requested by the consumer in the Observation Period:

-
Analytics ID set to "Network Performance".

-
Notification Target Address including the address of the consumer.

-
Notification Correlation Id, for the consumer to correlate notifications from NWDAF if subscription applies.

-
Analytics specific parameters including the load in the Area of Interest and the number of UEs in the Area of Interest, at the time indicated in the Observation period.
6.6.4
Procedures


[image: image1.emf] 

   

OAM  

NF  

NWD   AF  

1  -  Nnwdaf_AnalyticsInfo_Request   

/ Nnwdaf_Anal yticsSubscription_Subscribe   

AMF  

4a  -  Namf_EventExposure_Subscribe   

4b  -  Namf_EventExposure_Notify  

2a  -  Nnrf_NFDiscovery_Request (AMF Region)   

2b  -  Nnrf_ NFDiscovery_Request Response  

6  -  Nnwdaf_AnalyticsInfo_Response  

/ Nnwdaf_AnalyticsSub scription_Notify  

5  -     NWDAF derives new analytics  

NRF  

3a    -  Noam NFStatus Subscribe   

3b  -  Noam  Nstatus Notify  

10  -     Nnwdaf_AnalyticsSubscription_Notify  

9  -     NWDAF deriv es new analytics  

7  -     Nnrf_ Management_N  fStatus_Notify  

8  -     Noam  Nstatus Notify  

2c  -  Nnrf_Management_NfStatus_Subscribe   

2d  -  Nnrf_Management_NfStatus_Notify  


Figure 6.6.4-1: Procedure for subscription to network performance analytics
1.
The NF sends Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request (Analytics ID="Network Performance", AnalyticsFilter="Area of interest" or "Area of interest" and "Internal Group Identifier", Observation Period(s)) to the NWDAF.

2.
The NWDAF discovers from NRF the AMF(s) belonging to the AMF Region(s) that include(s) the Area of Interest and subscribes to NF load information from NRF about these AMF(s). The NWDAF also may discover the SMF, UPF belonging to the Area of Interest, and PCF enforcing PCC rules for the above SMF and UPF and subscribes to NF load information from NRF.

3.
The NWDAF subscribes to OAM to get the load information on the Area of Interest as described in Table 6.6.2-1, following the procedure captured in Clause 6.2.3.2.


4.
The NWDAF collects the number of UEs located in the Area of Interest from AMF using Namf_EventExposure_Subscribe service, including the Target Event Reporting provided as an input parameter (i.e. any UE or Internal Group Identifier).

5.
The NWDAF derives the requested analytics.

6.
The NWDAF sends Nnwdaf_AnalyticsSubscription_Notify or Nnwdaf_AnalyticsInfo_Request response (one or more instances of the n-tuple (Load in Area of Interest and number of UEs, timestamp) SubscriptionCorrelationId, Probability of assertion).

7-8.
A change of network performance information, i.e. change in the load in the area of interest at the observed period, is detected by OAM, or a change in the NF load information is reported by NRF, and is notified to NWDAF.

9.
The NWDAF derives new analytics based on the most recent data collected.

10.
The NWDAF provides a notification using Nnwdaf_AnalyticsSubscription_Notify (one or more instances of the n-tuple (Load in Area of Interest and number of UEs, timestamp) SubscriptionCorrelationId, Probability of assertion.
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