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· Ali Hamidian (ali.hamidian@huawei.com) – Work item rapporteur
· Stefan Runeson (stefan.runeson@ericsson.com)

Send any reply LS to:	
· 5GAA WG2 Chairman (stefano.sorrentino@ericsson.com)
· 5GAA WG2 Coordinator (thomas.linget@5gaa.org)
· 5GAA Liaison (5gaa-liaison@5gaa.org)
		
[bookmark: _Hlk512466506]Attachments: A-180057, T-170311, T-170304, T-170330, T-170281

1. Overall Description:
5GAA WG2 has recently started a Work Item on “Predictable QoS and End-to-End Network Slicing for Automotive Use Cases (NESQO)” (A-180057, attached) with the following goals:
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK3]Identify and evaluate potential architecture enhancements needed in order to provide Predictable QoS for C-V2X in 5G for the automotive industry, utilizing e.g. Network Slicing and Edge Computing technologies. 
2. Communicate identified liability aspects of the enhancements, if any, to other relevant 5GAA WGs.
3. Provide guidelines for the design of Network Slice Templates (NST) applicable to the automotive industry, that enables support of different categories of C-V2X use cases and 5GAA requirements
4. Provide the results and output of this work item to WG4 for possible requirements recommendations to relevant standardization organizations and industry forums, e.g. 3GPP, ETSI, ISO and GSMA. This includes recommendations on requirements relevant to system architecture, QoS and Network Slicing features. 

The following use cases have been identified for QoS Prediction:
1. [bookmark: _Hlk512459407][bookmark: _GoBack]Hazardous Location Warning (T-170311)
2. Software Update (T-170304)
3. Tele-Operated Driving (T-170330)
4. High-Density Platooning (T-170281)
5. Advanced Safety (Lane Merge)
6. Infotainment

Activities carried out in the Work Item have identified the metrics listed in Table 1:

Table 1. Description of metrics for QoS Prediction
	Metric
	Description

	Application reaction
	The possible application reaction due to network QoS prediction changes (the metric “QoS changes” is defined below in this table); e.g. increased distance between trucks or slow-down of remote driven vehicle

	Application reaction start
	[bookmark: _Hlk512466932]The time interval from when the application receives the change of QoS prediction to when the application starts to react to the change of QoS prediction.  

	Application reaction completion
	[bookmark: _Hlk512467069]The time interval from when the application starts reacting to the change of QoS prediction to when the application completes its reaction.

	Level of automation
	The level of automation of the vehicle in the use case (according to automation levels defined by SAE)

	Information size
	The size of information communicated to and from the vehicle in the use case (order of magnitude, i.e., 10, 100, 1000, … bytes per message)

	Time interval for prediction
	The time interval to be predicted; e.g. the network will predict QoS for the next X seconds, or the network informs the application that there might be a change of QoS in X seconds

	Communication direction
	Communication direction for the use case; from external server to vehicle, from vehicle to external server or from vehicle to vehicle

	QoS changes
	The type of network QoS changes that are relevant for the application; e.g. latency change, bitrate change, and coverage change

	QoS change reporting threshold
	Minimum level of change for reporting to the application

	5QI characteristic corresponding to QoS changes
	The 5QI characteristic that is needed from the network; e.g. packet delay, packet error rate and priority

	Goal of prediction
	The goal of QoS prediction for the use case



The selected use cases are analysed in Table 2 below, which may be completed and revised at a later stage. Each column in the table describes one use case. Each row describes one metric from Table 1.

Table 2. Use case analysis for QoS Prediction
	
	Hazardous Location Warning
	Software Update
	Tele-Operated Driving
	High-Density Platooning
	Lane Merge
	Infotainment

	Application reaction
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	[bookmark: _Hlk511030677]Application reaction start
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Application reaction completion
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Level of Automation
	2,3 (TBD)
	N. A.
	4,5
	4,5 (TBD)
	5 (TBD)
	N.A.

	Information Size
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Time interval for prediction
	Seconds to minutes
	Hours
	Seconds to minutes
	Second to minutes
	Seconds
	Minutes

	Communication direction
	N  V
V  V

	N  V
	V N, for video and sensor feed
N  V, for vehicle control
	V  V
N  V, for platoon management
	N  V
V N 
V V 
	N  V

	QoS changes
	Reliability and coverage changes
	Charging changes
	Data rate, latency, reliability and coverage changes
	Latency, reliability and coverage changes
	Latency, reliability and coverage changes
	Date rate and coverage changes

	QoS change reporting threshold
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	5QI characteristic corresponding to QoS Changes
	Packet delay, packet error rate
	N.A.
	Packet delay, packet error rate, priority
	Packet delay, packet error rate, priority
	Packet delay, packet error rate, priority
	Packet delay (Interactive applications)

	Goal of prediction
	Improve safety by QoS control
	Lower cost for large volume data
	Improve safety by QoS control
	Improve safety by QoS control
	Improve safety by QoS control
	Improve QoE




The work is ongoing and planned until Q1 2019, however intermediate results will be available along the way. 5GAA WG2 notes that the work in 5GAA is performed in cooperation between automotive and telecom industries, with a Members base of more than 75 companies. With this LS, 5GAA WG2 intends to respectfully inform 3GPP about the attached A-180057 NESQO 5GAA work item. Specifically, 5GAA WG2 intends to provide additional detailed input around Predictive QoS and its (intended) usage of the 5G system features by July 2018, as outcome of the 5GAA WG2 face to face meeting. 
2. Actions 
To 3GPP SA1, SA2, SA5 and SA6 Groups:
· 5GAA WG2 respectfully asks 3GPP SA1, SA2, SA5 and SA6 to take into account the above information in the planning and development of their work on related topics.
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