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Abstract of the contribution: This document proposes to update the general framework for analytics, and then proposes a solution to Key Issue 9.
1. Discussion
Analytics can be done on many levels, ranging from inside UE, in dedicated analytics collocated in NF, in centralized NWDAF, inside OSS and in business intelligence systems. Following is agreed in earlier meeting.
1	The NWDAF (Network Data Analytics Function) as defined in TS 23.503 [4] is used for data collection and data analytics in centralized manner. An NWDAF may be used for analytics for one or more Network Slice.
2	For instances where certain analytics can be performed by a 5GS NF independently, a NWDAF instance specific to that analytic maybe collocated with the 5GS NF. The data utilized by the 5GS NF as input to analytics in this case should also be made available to allow for the centralized NWDAF deployment option

The same data might be used for the various analytics. Also, the analytic information retrieved in one entity might be used by other entities.
To assure that delay is not introduced when utilizing functionality building on analytics and prevent increased signaling and Network load three observations are presented:
Observation 1: The preferred choice is to have the sending/receiving of analytic information decoupled from the procedure where it is used.
[bookmark: _GoBack]Observation 2: Use Cases building on data available in NF that utilizes dedicated analytics in NF lowers the signaling load and also assures shorter response times
Observation 3: If a Use Case building on data available in NF is the only Use Case that utilizes a specific data then there is no must for central NWDAF to subscribe to this data if dedicated analytics is done. This aggregated analytic information can instead be forward to central NWDAF. This can be of interest if central NWDAF combine this aggregated analytic information into a more overall UC. (The data can still be sent northbound to other consumers or NWDAF if enough bandwidth is available)
To visualize that analytic services can be dedicated and to distinguish between central and dedicated analytics the general framework chapter shall be updated accordingly. The figure shall reflect analytics being forwarded from NFs.
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A Key issue that benefit from dedicated analytics is Key issue 9.
As AMF has data available to customize mobility management this key issue can be supported by dedicated analytics in AMF.
2	Proposal
The following updates are proposed to 3GPP TS 23.791.

* * * First Change * * *
[bookmark: _Toc516467325][bookmark: _Toc512408890][bookmark: _Toc512409019][bookmark: _Toc512409061][bookmark: _Toc512409152][bookmark: _Toc512409537][bookmark: _Toc512675870][bookmark: _Toc512675945]4.2	General Framework
The Figure 4.2-1 shows general framework for 5G network automation in Release 16, depicting that the NWDAF should be able to collect data from the operator OAM, AFs and 5GC network functions.




Figure 4.2-1: general framework for 5G network automation
As part of this study, exchange of information between NWDAF and OAM may be defined. Interactions between OAM and NWDAF shall be based on use case requirements. The OAM could be a potential consumer or provider of the information for the NWDAF. The definition of such interaction shall be coordinated with SA WG5.
For the collection of OAM data, the NWDAF shall reuse existing mechanisms and interfaces defined by SA WG5. For OAM information exchange beyond existing mechanisms and interfaces defined by SA WG5, close co-operation with SA WG5 is needed.
Depending on network deployments and on AF(s), the AF may exchange information with the NWDAF via the NEF, or use the service based interfaces to access the NWDAF directly.
NWDAF accesses network data from data repositories.
For 5GC NFs, the NWDAF utilizes the service based interfaces to communicate to get network data and dedicated analytics.
Based on the aforementioned data collection, the NWDAF performs data analysis and provides the analytical result to the AF, the 5GC NFs and the OAM.
The output of the analytics provided to the AF, NFs, and OAM by the NWDAF and vice versa will be defined depending on the selected solutions for the key issues.
* * * Next Change * * *
[bookmark: _Toc508717921]	
6.x Solution to Key Issue 9: Customizing mobility management based on NWDAF output
[bookmark: _Toc513015776]6.1.1	Description
Editor's note:	Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow, etc.
This is a solution to Key Issue#9: Customizing mobility management based on NWDAF output.
There are customization of mobility management Use Cases that are done in an offline fashion with low signaling frequency. There are other Use Cases that are done more in an online fashion with higher signaling frequency. Option 1 below describes how dedicated analytics is used to support all Use Cases that can be performed by a 5GS NF independently. Option 2 below describes the option to use a Central NWDAF for more offline Use Cases. The later one may make use of aggregated analytics from NF


Figure 6.1.1.x-1: Customizing mobility management with dedicated analytics
Figure 6.1.1-x_1 shows that the AMF performs dedicated analytics for customized mobility management. The AMF obtains input data using existing procedures in 23.502, and then performs dedicated analytics to determine e.g. the paging strategy for a UE registered in this AMF. In addition, the AMF may expose the analytics using the Event Exposure framework, including Event ID “UE expected geographical movement” and EventFilters such as “group of UEs” or “time” or “date” to a NWDAF as consumer. Note that the analytics provided by the AMF will follow the conclusions to key issue #1 on how analytics are provided to a consumer.



Figure 6.1.1.x-2: Customizing mobility management with centralized analytics
Figure 6.1.1-x_2 shows that the NWDAF performs centralized analytics for customized mobility management. The AMF obtains input data using existing procedures in 23.502, and then the NWDAF may request input data to determine the “UE expected geographical movement. Note that the analytics provided by NWDAF will follow the conclusions to key issue #1 on how analytics are provided to a consumer and the input data retrieved by NWDAF will follow the conclusions on key issue #3.




[bookmark: _Toc513015779]6.1.2	Impacts on Existing Nodes and Functionality
Editor's note:	Capture impacts on existing 3GPP nodes and functional elements.
NWDAF: No impacts on the existing NWDAF interface
NF: No impact for a producing and consuming NF (the analytics is collocated and does not impact existing NF functionality) . A NF exposes network analytics, using existing Event Exposure framework, that needs to include new Event Ids.

[bookmark: _Toc513015780]6.1.3	Solution Evaluation
Editor's note:	Use this section for evaluation at solution level.
By using a dedicated analytic solution:
· The signaling and network load is lowered 
· The delay is minimized

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

oleObject1.bin


OAM







AF







AF







Delivery of activity data







Delivery of analytics data







NWDAF







NF







NF







NF







NF







NF







NF







NF







NF







NF







NF







Data Access







Data Repositories







 












image3.emf
 

   

NWDAF  

D ata Repositories  

NF  

Data  Access  

NF  

NF  

NF  

NF  

NF  

NF  

NF  

NF  

NF  

OAM  

Delivery of  analytics   data  

AF  

Delivery of  activity     d ata   and    analytics  

AF  


oleObject2.bin


Delivery of activity 



data and 



analytics







Delivery of analytics data







NF







NF







NF







AF







NF







NF







OAM







AF







NWDAF







NF







NF







NF







NF







NF







Data Access







Data Repositories







 












image4.emf
 

4.  E ventExposure   Notify    

RAN  

1. AMF receive s   information from UE  and RAN (e.g.  location)  v ia normal  signaling defined in  23.502    

AMF with dedicated  analytics   NWDAF  

2 .  A nalytics   process   e.g.  predicts  Expected  Moving Trajectory   which  is used for  Customizing  mobility management  

3.    EventExposure   Subscribe Request/Response    


oleObject3.bin

[image: image1]

4. EventExposure Notify











RAN







1. AMF receives information from UE and RAN (e.g. location) via normal signaling defined in 23.502











AMF with dedicated analytics







NWDAF







2. Analytics process e.g. predicts Expected Moving Trajectory which is used for Customizing mobility management







3.  EventExposure Subscribe Request/Response
















image5.emf
 

3 . Namf_EventExposure   Subscribe Notify    

RAN  

1. AMF receive s   information from UE  and RAN (e.g.  location)  v ia normal  signaling defined in  23.502    

AMF with dedicated  analytics   NWDAF  

2 . Namf_EventExposure   Subscribe Request/Re sponse    

4. NWDAF performs  analytics, in p ut data  is retrieved from  AMF.  


oleObject4.bin

[image: image1]

3. Namf_EventExposure Subscribe Notify











RAN







1. AMF receives information from UE and RAN (e.g. location) via normal signaling defined in 23.502











AMF with dedicated analytics







NWDAF







2. Namf_EventExposure Subscribe Request/Response











4. NWDAF performs analytics, input data is retrieved from AMF.
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