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Introduction
In TR 23.700-91, the key issue#18 about real-time communication with NWDAF is  described as follows:
5.2.18
Key Issue #18: Enhancement for real-time communication with NWDAF
5.2.18.1
Description
The validity of an analytics output at a consumer NF is also affected by the timely delivery of the output by the NWDAF, e.g. when the network status changes rapidly and drastically. In this case, an output should be timely provided to a consumer NF by the NWDAF to allow the consumer NF to use the analytics output for proper reaction/decision.

The NWDAF is supposed to provide analytics outputs based on the data that are collected from the source NFs and/or the OAM. The correctness of NWDAF outputs heavily relies on the freshness, completeness and accuracy of the data that are available at the NWDAF at the time when the outputs are produced by the NWDAF. Some analytics outputs (e.g. short-term prediction) may be valid for use at a consumer NF, if and only if they are based on the fresh, complete and accurate input data.

In this key issue, the following aspects will be studied:

Whether real-time or near real-time communication for data collection and analytics generation by the NWDAF, and analytics delivery from the NWDAF to the consumer NF is required for some analytics types.

Editor's note:
Definition for real-time and near real-time communication is needed to progress such study.

Whether and which enhancement for data collection and/or analytics exposure framework is required to enable real-time or near real-time NWDAF communication.

Whether and which information or parameters are required to enable real-time or near real-time NWDAF communication.
5.2.18.2
Requirements

Editor's note:
This clause provides the requirements the solutions to this key issue need to address.

In this paper, we discuss this key issue and propose solutions.
Discussions

As captured in the editor note, “Definition for real-time and near real-time communication is needed to progress such study.”.  Regarding to the definition of real-time and non-reat-time communication, we think this should be different from the conventional usage when talking about real-time multimedia communication services whether packet delivery budget is specified i.e. packet delay should be less than 50 ms.  In terms of communication with NWDAF, real-time and non-real-time actually are related to how long does it take to perform analytics i.e. an expected analytics delay can meet the requirement of the consumer.  

Due to the potential huge task to perform machine learning or artificial intelligence algorithms and mechanisms within one or multiple NWDAF, the expected analytics delay may not be able to be finished within hundreds of miliseconds since the task itself may be rather complex and will occuply quite a lot computing resources.  

Meanwhile, from the perspective of consumer, it may require long or short analytics delay.  For example, a multimedia server need to perform audio/video codec processing and compression in application layer and it may expect the NWDAF can provide real-time communication to predict the network bandwidth in the upcoming seconds or even upcoming hundreds of millseconds.  In this case, the expected analytics delay need to be short e.g. around100ms so that the application server can get the analytics outcome to adapt its application layer codec and compression processing.  In this example, if the NWDAF can provide the expected analytics outcome within the expected analytic delay, real-time NWDAF communication is supported otherwise, real-time NWDAF communication is not supported even the analytics delay is 120ms which is not long.   However, in other examples, the consumer may not require very short analytics delay e.g. 5s.  In such case, if the NWDAF can support 4s analytics delay which is longer than the aforementioned 120ms, still real-time NWDAF communication is supported.  Following such logic, we think real-time and near real-time communication should be defined as follows:

Real-time NWDAF communication: The NWDAF can perform analytics and provide the outcome to the NF consumer within a time perioed which is less than the expected analytics delay which is related to NF consumer requirements.

Near real time NWDAF communication: The NWDAF can perform analytics and provide the outcome to the NF consumer within a time period which is close to the expected analytics delay which is related to NF consumer requirements.
To realize real-time NWDAF communication, we think it necessary to have a solution which the expected analytics delay from the NF consumer can be acquired and NWDAF can judge whether it can support real-time communication with the NF consumer.
The proposed changes to TR 23.700-91 are as follows:
Proposal

It is proposed to include the following in the TR 23.700-91.
* * * Start of Change * * * *

6.X
Solution #X: Enhancement for Real-Time and Near-Real-Time Communication with NWDAF 
6.X.1
Functional description
The definition of real-time and non-real-time NWDAF communication

Real-time NWDAF communication: The NWDAF can perform analytics and provide the outcome to the NF consumer within a time perioed which is less than the expected analytics delay which is related to NF consumer requirements.

Near real time NWDAF communication: The NWDAF can perform analytics and provide the outcome to the NF consumer within a time period which is close to the expected analytics delay which is related to NF consumer requirements.
To realize real-time NWDAF communication, we think it necessary to have a solution which the expected analytics delay from the NF consumer can be acquired and NWDAF can judge whether it can support real-time communication with the NF consumer.
From functional perspectives, the NF consumer can provide the expected analytics delay when subscribe analytics services or request analytics.  The NWDAF, upon receiving such subscribe or request, can decide whether the expected delay from comsumer can be supported.  If not, it can indicate to the NF consumer so that NF consumer is aware whether it can perform real-time communication with NDWAF.
6.X.2
Procedures

Figure 6.X-1 provides the procedure for NF consumer and NWDF interaction to realize real-time NWDAF communication.
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Figure 6.X-1 NF consumer and NWDF interaction to support real-time NWDAF communication.

6.X.3
Impacts Analysis

Editor's note:
This clause describes impacts to existing entities and interfaces.

NF consumer and NWDAF needs to exchange expected analytics delay and whether the delay can be supported.
* * * End of Change * * * *
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