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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1., 3.1., 3.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.2., 3.3.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Borja Nogales: This protocol can aid in the automated deployment of telecommunications services over constrained devices, such as with a telephony service provided through an aerial network of UAVs [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Ivan Vidal: The advantage of this solution is that it facilitates the rapid deployment of services over delimited geographic areas for which communication infrastructures may be unavailable or insufficient [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera)

1.3. Francisco Valera: This protocol has been defined within the area of research on the 5th Generation of mobile networks and is based on state-of-the-art Network Functions Virtualization technologies [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Arturo Azcorra: This method has been demonstrated using the advanced prototypes available here at 5TONIC, the leading European Laboratory in 5G, but it can be applied to other 5G virtual systems [1].

1.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.5. Borja Nogales: Demonstrating the procedure will be Victor Sanchez and Luis Felix Gonzalez, Ph.D. students from our research group [1][2].  

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera
Section - Protocol
2. Unmanned Aerial Vehicle (UAV) Cloud Platform Construction and Experiment Configuration
2.1. To verify the correct setup of a UAV (U-A-V) cloud platform, access the Administrator, System, System Information tab using the appropriate login information [1] and click in the Computing Service and Network Agents sections to check that the status of the displayed items is "UP" [2].
2.1.1. WIDE: Talent accessing tab, with monitor visible in frame Videographer: Important step
2.1.2. SCREEN: screenshot_1: 00:35-00:53 Video Editor: please speed up
2.2. To configure an experiment, download the VNF (V-N-F) images that implement the different components of the IP (I-P) telephony service from the experiment repository [1-TXT].
2.2.1. SCREEN: screenshot_1: 01:02-01:35 Video Editor: please speed up TEXT: VNF: virtual network functions; IP: internet protocol 
2.3. To upload the VNF images to their correspondent VIM (VIM), click Create Image and create an image using the displayed form [1-TXT].
2.3.1. SCREEN: screenshot_1: 02:08-02:38 Video Editor: please speed up TEXT: VIM: virtual infrastructure manager
2.4. After creating an image for each corresponding VIM, download the VNF descriptors of the experiment from the experiment repository [1] and sign into the OSM (O-S-M) graphical user interface with the administrator credentials [2-TXT].
2.4.1. SCREEN: screenshot_2: 00:19-00:29 
2.4.2. SCREEN: screenshot_2: 01:15-01:20 TEXT: OSM: open source mano
2.5. Drag and drop the descriptors into the VNF Packages tab [1].
2.5.1. SCREEN: screenshot_2: 01:35-01:43
2.6. Then download the NSD (N-S-D) from the experiment repository [1] and drag and drop the NSD into the NS Packages tab of the OSM graphical user interface [2-TXT].
2.6.1. SCREEN: screenshot_2: 02:20-02:30 TEXT: NSD: networks services descriptor
2.6.2. SCREEN: screenshot_2: 02:35-02:41
2.7. To add a VIM account for the UAV cloud platform VIM and for the core cloud platform VIM, in the VIM accounts tab, click plus New VIM, and complete the displayed form with the requested information for both VIMs [1].
2.7.1. SCREEN: screenshot_2: 02:44-03:15 Video Editor: please speed up (can include more form detail entry as appropriate)

3. Experimental Execution

3.1. To initiate an experiment, access to the OSM command line interface [1] and deploy the network service [2].

3.1.1. WIDE: Talent accessing OSM command line interface Videographer: Important step
3.1.2. SCREEN: screenshot_3: 00:01-00:04

3.2. Type the command to execute the network service in the command line interface, specifying the VIM that will be used to host each VNF [2-TXT].
3.2.1. SCREEN: screenshot_3: 00:04-00:35 TEXT: OSM responsible for VIM compute unit placement for each VNF Video Editor: please speed up

3.3. When the OSM graphical user interface indicates a successful network service deployment [1], remove the UAVs [2] and log into the UAV flight control application [3].

3.3.1. SCREEN: screenshot_3: 00:40-00:45
3.3.2. UAV(s) taking off Videographer: Important step
3.3.3. Talent logging into application, with monitor visible in frame Videographer: Important step

3.4. Then control the flight of each UAV to stably maintain the vehicle at an intermediate height and to avoid any turbulence caused by the rotation of the motors close to a surface [1].

3.4.1. Talent controlling flight

3.5. [1]. 

3.5.1. Talent connecting phone to access point. (Move after 3.9)

3.6. To prepare an IP phone to carry out a call, connect a wireless voice-over IP phone to one of the access points offered by the network service [1].

3.6.1. SCREEN: screenshot_4: 00:01-00:14

3.7. Then, click Advanced and TCP-IP and check that the IP and Router addresses are correctly configured [1].

3.7.1. SCREEN: screenshot_4: 00:15-00:29

3.8. To enable the appropriate exchange of signaling messages with the IP telephony server, open the app [1] and click Assistant and Use a SIP (sip) Account [2-TXT] to create a user account [3].

3.8.1. SCREEN: screenshot_4: 00:36-00:39
3.8.2. SCREEN: screenshot_4: 00:40-00:48 TEXT: SIP: session initiation protocol
3.8.3. SCREEN: screenshot_4: 00:49-01:09 Video Editor: please speed up

3.9. Then specify the host name of the IP telephony server VNF [1].

3.9.1. SCREEN: screenshot_4: 01:10-01:20

     3.10A. Analogous steps can be followed in case of using a handheld voice-over-IP phone [1].

3.5.1   Talent connecting phone to access point.

3.10. To create an entry in an IP phone phonebook, click Options and enter the address or phone number in the window [1].

3.10.1. SCREEN: screenshot_5: 00:37-00:44

3.11. Once the experiment presents the call participants in their respective locations [3.11.0], one of the users can initiate an IP telephony call. To initiate the call to the other party, press the call button [1]. When the other IP phone starts ringing, use the call button to accept the incoming call [2].

3.11.0  [Added Shot]: Talents in their locations to start the call
3.11.1. Talent pressing call button
3.11.2. Phone ringing, then Talent accepting call Videographer: Please capture ring tone audio as possible; Video Editor: please include ring tone audio as possible 

4. Data Collection

4.1. To collect the experimental results, connect a commodity laptop to one of the wireless access points and run the ping command line tool to the IP address of the phone connected to the other access point over 180 seconds [2].

4.1.1. [bookmark: _GoBack]WIDE: Talent connecting laptop to AP (This step is included in the screenshot for 4.1.2)
4.1.2. SCREEN: screenshot_6: 00:20-00:45 Video Editor: please speed up

4.2. Once the connection has established with the access point [1], verify the IP connectivity with the IP phone and save the Round-Trip Time measurements [3].

4.2.1. SCREEN: screenshot_6:  03:44-03:48
4.2.2. IP address being checked on phone
4.2.3. SCREEN: screenshot_6: 03:49-04:07

4.3. To capture the traffic exchanged during the IP call, execute the tcpdump command line tool in one of the running access point VNFs and save this traffic into a file, enabling the writing flag of the command line tool at the execution time and specifying the name of the file [1].

4.3.1. SCREEN: screenshot_7: 00:56-01:15 Video Editor: please speed up

4.4. Then perform a new IP telephony call [1] and maintain the call for a specific period of time [2] before terminating the call [3-TXT].

4.4.1. Talent making call
4.4.2. Talent checking watch or time while on call
4.4.3. Hang up button being pressed TEXT: Keep files generated by tcpdump and ping for further processing



Section – Results
5. Results: Representative Internet Protocol Telephony Service Function Analysis 

5.1. Here data from a real voice-over IP call [1] demonstrates the cumulative distribution function of the end-to-end delay measured between two end-user equipment items [2].

5.1.1. LAB MEDIA: Figure 2
5.1.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize data line

5.2. More than 80% of the end-to-end delay measurements were below 60 milliseconds in this analysis [1] and none of the measurements were higher than 140 milliseconds, guaranteeing the appropriate delay metrics for the execution of a voice call [2].

5.2.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize data line from 0 to just below 60 ms
5.2.2. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize end of graph at 140-ms marker

5.3. Here an exchange of the DNS and SIP signaling messages is illustrated [1-TXT], with the messages corresponding to the registration of one of the users in the IP telephony server [2] and to the establishment of the voice call [3]. 

5.3.1. LAB MEDIA: Figure 3 TEXT: DNS: domain name system
5.3.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize green peaks
5.3.3. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize partial blue peak

5.4. In this representative graph of data traffic captured during a call, a constant stream of voice packets transmitted and received by one of the wireless phones during the call is shown [1].

5.4.1. LAB MEDIA: Figure 4

5.5. In this graph, the jitter in the forward direction of the data traffic [1], with an average value lower than 1 millisecond, can be observed [2]. 

5.5.1. LAB MEDIA: Figure 5: JoVE Video Editor please add horizontal line across graph at 1 ms to emphasize data below 1 ms
5.5.2. LAB MEDIA: Figure 5




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Borja Nogales: When reproducing this protocol, is important to consider the utilization of single board computers with the capacity to execute virtualization containers [1]. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
6.2. Luis Felix: This protocol could potentially be used in other environments in which resource-constrained devices might be available, for instance, in Internet of Things environments [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Victor Sanchez: If the protocol includes a flight procedure, the experimenter should be sure to follow the appropriate security measures and the corresponding regulatory statements [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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