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Abstract of the contribution: This contribution proposes a use case utilizing NWDA-assisted information to support UE achieving better QoS experience and improve network resource utilization.
Discussion
Currently, the 5G network can provide a QoS framework to support different QoS requirements of different traffic types. The QoS parameters are supposed to be maintained by the system during the lifetime of the PDU sessions. However, there are certain scenarios that the 5G system may not be able to support the initially provided QoS parameters. Such scenarios include congestions at some locations during peak hours, or when the UE moves to a locations having poor coverage such as tunnel or cell edge. 
If the network can provide some network information to the UEs, for example load of the serving cell and neighbor cells, the applications in the UEs, such as DASH video player, Google Chrome web browser, and social network apps, may perform data prefetching so that users can consume the content later. Additionally, the users may want to find locations having better network throughput, such as waiting areas in airports or coffee shops in downtown areas. In this way, the traffic demand in time and spatial dimensions could be reshaped. Thus the network resource utilization could be improved significantly. 
Since the NWDAF could analyze the traffic patterns in the network and UE’s service usage behavior, the NWDAF could play an important role to provide useful information to CP functions and to the UEs. This direction would be well aligned with the current 5G Network Exposure framework, where the network can provide network capability to external entities to improve the QoS and network resource utilization.
Proposal
Proposal: It is proposed to add a use case “Network Information Exposure to UEs” to describe the use case where the network information help UEs to efficiently utilize the network resource usage and improve the user QoS experience.

The following changes are proposed for FS_eNA TR 23.791.

* * * * Start of Changes * * * * All new text
5.1.X
Use Case X: Network Information Exposure to UEs
5.1.X.1
Description

In the PLMNs, the traffic load may be un-uniformly distributed in both time and spatial. For example, more traffic could be generated from office buildings in the downtown from 10:00 - 12:00 am, and from 14:00 - 16:00 pm weekdays, while less traffic could be generated from residential buildings during these periods. In the evening, there may be little traffic from office buildings, while the traffic in residential areas could be significant. While this observation may be generally correct, a comprehensive and continuous traffic measurements and analysis should be performed to get a reliable and up to date traffic distribution.

A bus or car carries passengers travelling through different areas of city, having mix office and residential buildings. The passengers can use many applications in their smart phones like emails, web browsing, social networks, video streaming. All these applications may consume large amount of data content and may not require real-time interaction with the application servers. These applications can support data prefetching. For example, DASH video clients can pre-fetch video segments of the movies. Web browsers like Google Chrome, FireFox, iOS Safari, have the option for prefetching, which is also supported by HTML. Smartphone operating systems like iOS and Android allow the users to select the options for download large software updates or emails at scheduled time and when the device is connected to low cost wireless access such as WiFi.

Additionally, many wireless users seriously pay attention to the quality of network services, where they can access wireless services and where they can have good throughput. There are many webpages providing information on wireless networks. For example, some websites provide locations of radio base stations, which indicates that higher data throughput can be achieved near the locations of base stations. Some webpages provide maps of locations having free WiFi access, like coffee shops or fast food restaurants. Many people are actually willing to go to the locations to access the free WiFi services. However, this information is coarse and cannot reflect the up to date network information.

So if the mobile network operators could provide network information to the UEs, such as the availability of access technologies, signal strength, busy periods during the day, the time-dependent charging rate, the applications in the UEs can intelligently utilize the network information. For example, the DASH video player may download more video segments if it knows that the network condition could become less favorable soon. The users could be willing to find locations, such as coffee shops or waiting areas in the airport, where they can enjoy higher data rates and possibly with lower connection cost.

Thus by providing network information to the UEs, the traffic demand could be significantly reshaped in both time and spatial dimensions. This ultimately improve the user QoS experience and network resource utilization.
* * * * End of Changes * * * *
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