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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	
	Feature

	
	Building Block

	
	Work Task

	x
	Study Item


2.2
Parent and child Work Items 

	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	800007
	Service requirements for cyber-physical control applications in vertical domains (cyberCAV)
	Stage 1 work item that includes requirements for LAN-type services

	800014
	Study on Audio-Visual Service Production (FS_AVPROD)
	Include use cases and potential requirements related to A/V streaming services

	800006
	LAN support in 5G (5GLAN)
	Include requirements for 5G LAN that might apply to communication in medical environment

	770005
	Feasibility Study on Business Role Models for Network Slicing (FS_BMNS)
	May have useful consideration on role models in medical environment

	720005
	New Services and Markets Technology Enablers (SMARTER)
	Antecedent work item

	770004
	Feasibility study on 5G message service for MIoT (FS_5GMSG)
	Includes requirements for ultra-reliable and low delay message communication

	760004
	Mobile Communication System for Railways 2 (MONASTERY2)
	Include requirements related to mission critical specific to railway communications
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Justification

3GPP and ETSI specifications have already tackled a number of e-health related use cases that are mostly related to remote patient monitoring. As a matter of fact, as part of FS-CAV study item, a use case called “Telecare data traffic between home and remote monitoring centre” has been described and in ETSI TR 102.732 one can find the following use cases:

· “Remote Patient Monitoring”
· “Patient - Provider Secure Messaging”
· “Measurement of Very Low Voltage Body Signals”
· “Telecare data traffic between home and remote monitoring centre”
They all relate to the description of communication services needed to ensure patient/healthcare equipment monitoring outside of hospitals and/or care centres.
Additionally, although the adoption of wireless technologies has increased across most hospital functions (patient monitoring, nurse call systems, etc.) critical medical service, such as surgical operations, remote diagnosis are lagging behind. 5G system offering wireless communication services targeting radiologists or surgeons at work shall help addressing reliability, efficiency and flexibility for critical medical applications will improved operational efficiency through increased medical throughput. Therefore, it is proposed to specifically address use cases happening in this environment and define specific constraints related to e.g. the following areas: 

· Real time medical imaging in operating rooms

· Augmented Reality Assisted Surgery

· Robotic Aided Surgery

· Remote Robotic Diagnosis 

· Remote Robotic Operation 
a. Real time medical imaging in operating rooms
In the context of image guided surgery, high resolution video streams are generated live by various instruments and transferred on a set of monitors in the operating room with a minimal latency and without any modification on the image itself. In addition, tight synchronisation requirements apply to the different generated streams (even if they are duplicated on several monitors) so as to enable efficient cooperation between people acting in the operating room (surgeons, nurses, human assistant controlling the imaging system, etc.). Therefore, images or data generated by probes/instruments shall be finely and locally timestamped based on a master clock that should be distributed everywhere in the operating room.
Finally, generated media shall be stored in real time along all needed metadata so as to be able to replay the whole sequence with all streams perfectly synchronized.
b. Augmented Reality Assisted Surgery
Helping surgeons to plan for or execute a procedure, ARAS (Augmented Reality Assisted Surgery) is a technology that superimposes a computer generated image on surgeon’s view of the operating field. The generated images can be based on the 3D display of patient anatomy reconstructed from MR or CT scans or use real-time medical imaging (3D ultrasound typically) as a live reference. Display devices (glasses, tablets…) are used to show real time composite video stream resulting from the surgeon’s activity.
This technology is characterized by 

· tight latency requirements in order to generate, transfer and display images that integrate surgeon’s actions in a timely manner
· strong geolocation requirements so as to detect and follow 3D position of instruments inside the operating field
c. Robotic Aided Surgery 

Image guided robots or “cobots” (collaborative robots) are gradually used for different kinds of procedures. In the near future, different devices will have to share the information provided by the robot (actual position, pressure feedback…) synchronized with the video produced by imaging sources. 
As if surgeons were operating without the assistance of a robot, their movements, vision and touch sense have to be perfectly synchronized, which is out of reach of current communication systems in terms of latency and synchronisation capabilities.

d. Remote Robotic Diagnosis 

The skill of medical diagnosis (such as ultrasonic diagnosis) highly relied on doctors’ diagnosis techniques and experience. Unfortunately, patients who in a community hospital/ambulance/disaster scene cannot always receive diagnosis performed by a specialist. 

Specialists can perform medical diagnosis for patients remotely by controlling a robot arm equipped with medical equipment. So the quality of primary medical care and field first aid can be improved. This case involves robot control and medical diagnosis data (such as ultrasound image) real-time transmission, therefore the data transmission link between specialists and patients requires high bandwidth, low latency, high reliability and high flexibility.

e. Remote Robotic Operation 

High quality medical resources are very rare in the world, especially surgery specialists. Surgical operation skill and experience are essential to a successful surgery. However, these specialists generally work at a developed area, so the patients have to go to a central hospital to receive surgery, or doctors have to travel to the scene to perform surgery. Performing surgery via controlling robot can let patients closer to high quality medical services conducted by specialists, improves efficiency and quality of the medical services. 

The technology of this use case involves high bandwidth, very tight latency and extremely high reliability for surgical robot control and surgical image (such as 3D laparoscopic video) transmission.

In addition, when setting up an integrated O.R., it is essential to not only consider what happens inside the operating room, but to go beyond this space and include the whole surgical workflow. Therefore, in addition to the use cases category listed above, this study also aims at collecting use cases and requirements in relation with patient consultation, surgical planning, O.R. scheduling, post-op documentation, data review, etc. in order to enable a holistic integrated digital operating room. 
4
Objective

The objective is to study scenarios and use cases and propose new potential requirements for critical medical applications supported by 5G communication services. The study will seek to only generate use cases and requirements that are not already covered by existing 3GPP specifications. 
The objectives, to be pursued by the supporters of the study, include, but are not limited to:
· Identification of scenarios and use cases involving critical medical applications; in particular, investigate

· end-to-end latency, high bandwidth and other QoS requirements;

· dependability and related topics (differentiation, isolation, QoS monitoring …);

· fine time synchronisation of monitoring instruments and actuators deployed for critical applications in operating rooms, examination rooms (laparoscope, 3D ultra-sound probe, echographer, …);

· support for special and/or regular audio / video codecs and acceleration ;

· secure transmission with end-to-end media encryption;

· Support of APIs to collect and expose ultra-high precision location data for instruments inside patient’s body in e.g. Augmented Reality Assisted Surgery (ARAS);
· Transport of real time media stream through type non-public networks and PLMNs;
· Coexistence of 3GPP access technologies, combination of 5G LAN, WAN, LPWAN communication systems with devices and IT applications for a fully integrated critical medical environment;
· Handling of Electronic Health Record (EHR) uniquely associated to each patient (anonymization, …) and conformance to national regulations (e.g. European General Data Protection Regulation, …);
· Mobility requirements for remote diagnosis and operation in an ambulance
· identification of new potential 5G communication service requirements;
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Expected Output and Time scale
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Work item Rapporteur(s)
Mathieu Lagrange, b<>com, mathieu.lagrange@b-com.com 
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Work item leadership

SA1
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Aspects that involve other WGs
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