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Abstract of the contribution: This contribution proposes 5GAA NESQO WI (Predictable QoS and End-to-end Network Slicing for Automotive Use Cases) aspects for enabling Predictive QoS as part of the eNA SI.
1
Introduction
5GS has defined mechanisms in order for QoS to be controlled, enforced and policed. However, when QoS problems occur (e.g. QoS degrades or connectivity is lost completely), applications can only react to those problems after they are detected. Although many QoS issues may happen unexpectedly (UE may suddenly move from good to weak coverage, quality of air interface may deteriorate due to unpredictable conditions, traffic mix changes, etc.), there are some specific QoS issues that could be predicted and for which an in-advance notification could be sent by the network to the application sufficiently in advance before the QoS problem occurs. The 5GS currently does not provide those in-advance notifications. This functionality may enable a proactive response from the application. This means that the application may start coping with an imminent QoS problem already before such problem occurs. Predictive QoS introduces in-advance notifications about predicted QoS problems (referred to as “in-advance notifications” later in the text). Predictive QoS in 5GS can enable proactive application behaviour in response to imminent QoS issues.

In the case of V2X applications, and especially for those involving a high level of automation (LoA), a proactive behaviour is paramount with regards to operation when QoS issues arise. In fact preserving safety conditions in case of QoS problems may require some mechanical actions and sometimes also human intervention such as changing LoA, switching between remote driver and local driver, braking or slowing-down the vehicle. Most of the mechanical actions (e.g., bringing a car that has been driven at 150 km/h to a lower speed or even to a complete halt) require some time in order to be completed and the same applies to the human actions (e.g. alerting the driver to take over vehicle control). Therefore for a V2X application is not ideal to rely only on a reactive approach to every QoS problem. Hence, enabling application proactive response is paramount for 5GS in order to support specific V2X use cases.
For this purpose and within NESQO WI, 5GAA WG2 has identified key requirements that automotive industry would need to be met by 5GS. As part of this effort, 5GAA has also sent an LS while identifying FS_eNA as one key SA2 SI to enable Predictive QoS.

The objective of this paper is to ensure that 5GAA recommended requirements are studied as part of FS_eNA. In this respect, this paper makes corresponding text proposal for possible inclusion in Key Issue 11 of TR 23.791 V0.6.0.
2
Discussion and Proposal
2.1
Extending Use Case #12 and corresponding KI #11
Meeting all customer expectations in terms of supporting QoS economically all the time is a real challenge to a mobile network operator. In one front, data demand grows exponentially due to multi-fold increase of heterogeneous devices and adoption of 5G in different market segments (e.g., V2X) while, in another front, radio spectrum remains a limited resource. In light of this, in statistically multiplexed 5G networks, the quality of service experienced by a customer application can inevitably vary. This is partly due to the fact that consistent coverage of a particular service/slice type across service region is not always economically convenient while, at the same time, customer demand may arise very dynamically due to several reasons, such as public gathering related to musical events, football matches, traffic jams etc. In fact it comes out that some of those events and some of their effect on the QoS that network can deliver can be predicted. The introduction of Predictive QoS requires 5GS to introduce new capabilities in terms of obtaining new piece of information from various sources, processing such information in order to determine the effect on QoS that the network can deliver and providing in-advance notifications with the result of such processing to the application.
[Proposal-1] It is proposed to discuss 5GAA NESQO requirements for enabling Predictive QoS and incorporate the TP shown below in TR 23.791 V0.5.0 so that the relevant Predictive QoS aspects can be investigated in FS_eNA.
3
Text Proposal
It is proposed to agree the following changes:
*******BEGINNING OF CHANGES*******
5.2.11
Key Issue 11: NWDA-Assisted predictable network performance
5.2.11.1
Description
This key issue is to address the use case #12. An AF may request or subscribe to the network for providing analytic information related to the expected network performance. The AF may take actions for their devices such as alerting for changing from autonomous driving to human controlled driving.
In this key issue, the following issues need to be studied:
-
What information should the NWDAF have access to for analytics determining the expected/predicted/anticipated network performance and how can it be obtained?

-
How does NWDAF output network performance information to the ASP?

-
What network performance information can be considered? (e.g. QoS/load information based on time and spatial information, etc.).

-
Whether NWDAF could provide network performance information to other 5G NF except AF and how?

-
What type of expected network performance can be provided?
-
What type of external data NWDAF needs to obtain for network performance predictions especially for V2X cases?
NOTE: The related work will be coordinated with SA WG5.

5.2.11.2
Requirements
· Provided that user’s consent has been obtained and for the purpose of generating in-advance notifications, the NWDAF shall be able to obtain information on achieved QoS together with related information that may have impacted the achieved QoS, e.g.:

· The location of where the QoS was measured, global QoS and load analytics on geographical area.
· Part of the information may also be obtained from 3rd parties; e.g. via a V2X AS or V2X Application

· Provided that user’s consent has been obtained and for the purpose of generating in-advance notifications, the relevant 3GPP Network Function(s) shall be able to obtain Vehicle UE’s current and planned location and timestamp information together with related information that may impact the predicted QoS in those planned location and at the planned timestamps, e.g.:
· UE history (e.g. visited cells along with time-stamps), UE capability information, UE Registration Area details, Mobility Restriction List through AMF/UDM exposure.
· Related road or traffic conditions, weather conditions.
NOTE 1: 
Part of the information may be obtained from 3rd parties; e.g. via a V2X AS or V2X Application

NOTE 2: 
Whether the NWDAF can incorporate such information (e.g. weather) that goes beyond the core domain of the Core Network is still to be discussed. Such possibilities could, however, find their utility if it could be shown that this can effectively be used for several use cases.
· The NWDAF shall be able to predict a mean bitrate a cell may provide
· The NWDAF shall be able to deliver in-advance notifications to subscribed consumers.
*******END OF CHANGES*******
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Attachments:


1. Overall Description:

3GPP SA2 would like to thank 5GAA WG2 for the LS to 3GPP on Requirements to enable Predictive QoS for Automotive industry (S2-18xxxx/ A-180241). 

3GPP SA2 would like to inform 5GAA WG2 that NESQO provided Requirements to enable Predictive QoS have already been correctly captured in TR 23.791 V0.6.0  
2. Actions:

To 5GAA WG2 group.

ACTION: 
3GPP SA2 respectfully asks 5GAA WG2 to take the above SA2 action into account. 

3. Date of Next TSG-SA WG2 Meetings:

3GPP SA WG2 #129

October 15 – 19

              Dongguan, China

3GPP SA WG2 #129bis 
November 26 – 30

 West Palm Beach, Florida, USA
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