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Abstract: This contribution propose a new use case for NWDAF-assisted smart city.
1. Introduction
This use case may be related to the WT#1.1 i.e. Multiple NWDAF Instances and WT#6 i.e. Analytics exposure to applications in the FS_eNA_Ph2 Work Tasks.
Most of the use cases in eNA R16 are traditional operator services or OTT services related but not vertical industry related, such as smart city including intelligent transportation, smart industrial park, smart street lamp, smart parking, etc. As the text adopted from eNA phase2 SID below mentions. 
· New Use Cases/key issues: 
· NWDAF analytics exposure to applications for example, in Smart City applications e.g. intelligent transportation to alleviate urban traffic congestion
For example, as demonstrated in Figure 1, the 5G AI intelligence transportation system could utilize NWDAF to provide AI capabilities for smart transportation applications in a layered/distributed manner.
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Figure 1: 5G AI based Intelligent Transportation System
As a 5G network AI Centre, the NWDAF are composed of AI training services and AI inference services. With AI training services, the NWDAF
-	could be deployed in a centralized manner on the cloud to implement AI model training cross-region, cross-subnet, ultra-large computing power required, with common application characteristics, etc;
-	could be also deployed in a distributed manner at the edge to implement localized AI training. In this manner, multiple NWDAF instances could be deployed in different regions, and the NWDAF instance at the edge could interact with the NWDAF instance on the cloud. 
With AI Training services, The NWDAF could collect the data from 5G NFs and AFs, e.g., Transportation App Server in Smart Transportation case and 3rd AF. Based on that, data training is implemented.
With AI inference services, the NWDAF could be deployed to send the analytics to the application server of various industries in the smart city e.g. Transportation Application Server for final decision-making and execution.
In summary, to support NWDAF-assisted smart city, multiple NWDAF instances deployment, intra-PLMN/inter-region roaming scenarios, what analytics should be exposure to the applications and so on, should be taken into consideration.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-91.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc23410654]5.1.X	Use Case #X: NWDAF-assisted Smart City
[bookmark: _Toc23410655]5.1.X.1	Description
Most of the use cases in eNA R16 are traditional operator services or OTT services related but not vertical industry related, such as smart city including intelligent transportation, smart industrial park, smart street lamp, smart parking, etc. For example, as demonstrated in Figure 1, the 5G AI intelligence transportation system could utilize NWDAF to provide AI capabilities for smart transportation applications in a layered/distributed manner.
[image: ]
Figure 5.1.X-1: 5G AI based Smart Transportation System
[bookmark: _GoBack]As a 5G network AI Engine, the NWDAF are composed of AI training services and AI inference services. With AI training services, the NWDAF
-	could be deployed in a centralized manner on the cloud to implement AI model training cross-region, cross-subnet, ultra-large computing power required, with common application characteristics, etc;
-	could be also deployed in a distributed manner at the edge to implement localized AI training. In this manner, multiple NWDAF instances could be deployed in intra-PLMN/different regions, and the NWDAF instance at the edge could interact with the NWDAF instance on the cloud. 
With AI Training services, The NWDAF could collect the data from 5G NFs and AFs, e.g., Transportation App Server in Smart Transportation case and 3rd AF. Based on that, data training is implemented.
With AI inference services, the NWDAF could be deployed to send the analytics to the application server of various industries in the smart city e.g. Transportation Application Server for final decision-making and execution.
In summary, to support NWDAF-assisted smart city, multiple NWDAF instances deployment, interactions between two NWDAF instances, intra-PLMN/inter-region roaming scenarios, what analytics should be exposure to the applications and so on, should be taken into consideration.
* * * * Next change * * * *
[bookmark: _Toc23410662]5.2.2	Key Issue #2: Multiple NWDAF instances
[bookmark: _Toc23410663]5.2.2.1	Description
As outlined in Rel-16, a single instance or multiple instances of NWDAF may be deployed in a Public land mobile network (PLMN). In case multiple NWDAF instances are deployed, the architecture supports deploying the NWDAF as a central NF, as a collection of distributed NFs, or as a combination of both. For example, in Use Case#X, multiple NWDAF instances deployment is involved to support smart city use case.
When multiple NWDAFs exist, not all of them need to be able to provide the same type of analytics results.
However, no specific requirement has been defined regarding how different NWDAFs could cooperate, i.e. in Rel-16 each NWDAF acts independently from the other NWDAFs.
Some of the NWDAFs in one network may be providing the same type of analytics, and so may help each other for e.g. specific analytics for specific target UEs.
Although some of these NWDAFs may be providing different type of analytics, they may still be able to help each other if e.g. analytics are somehow related: one example is for expected UE behavioural parameters related network data analytics, which have a tight relation with UE mobility analytics and UE communication analytics. As another example, in order to build abnormal behaviour related network data analytics, the NWDAF would need to collect similar type of data than the data needed to build analytics for UE mobility pattern and for UE communication pattern. Investigating how NWDAFs could cooperate is needed to ensure efficiency of analytics service in a network.
In order to support multiple NWDAFs, the following needs to be considered:
-	Study scenarios where deployment of multiple NWDAFs (or NWDAF instances) is beneficial.
-	Study whether there is a need for architectural and functional changes for the support of multiple NWDAF Instances in one PLMN, including hierarchies, roles and inter-NWDAF instance cooperation.
-	Do the current analytics types, input/output data analytics and / or procedures covered by eNA (Rel-16) require any enhancements/extensions?
-	Study whether NWDAFs can cooperate for data collection and/or analytics generation.
-	Study any interactions between multiple NWDAFs across multiple slices.
[bookmark: _Toc23410664]5.2.2.2	Requirements
The network shall be able to deploy NWDAF as single or multiple instances.
The network architecture shall support deploying NWDAF as a central NF, as a collection of distributed NFs or as combination of both.
Each NWDAF instance can support certain types of analytics, identified by analytics ID.
The NRF stores NWDAF profile per NWDAF instance.
Other NFs may query the NRF (to discover a NWDAF instance supporting certain types of analytics) via including the analytics ID(s) as specified above.
* * * * End of changes * * * *
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