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[bookmark: _Ref232702336][bookmark: _Toc232789437]Introduction
[bookmark: _Toc232789438]Scope of Document
This ARD document captures the detailed requirements of the researchers addressing to ESA HRE to perform their activities. This ARD document is neither tailored nor intended to provide hardware specifications and/or mission operations concept. Hardware specification and mission operations concept are detailed in other documents in the integration process, for which the ARD is considered a prerequisite and input source. 

Once approved by the UIB, this ARD document will be used in due time to provide closure of the activity. Based on inputs from the researchers, this document will serve as a basis to check if ESA has provided all the agreed deliverables to the researchers. 

Finally, this document also captures deliverables from the researchers to ESA (e.g. post-flight reports, applicability of the ESA HRE data policy, etc.).



[bookmark: _Toc232789439]Activity Title and Team
Full Title of Activity:   <Activity Full Title>

Short Title of Activity:  <Activity Short Title>

Proposed/Approved Operational Nomenclature Name:  <Activity OpNom>	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
Activity OpNom will be formulated in collaboration with the ESA Payload Integration Manager. Leave this blank for initial ARD drafting until OpNom rules and guidelines have been provided to you.

Principal Investigator
Name:
Project role:
Institution: 
Work address:
Phone:
E-Mail:

Co-Investigator(s)
Name:
Project role:
Institution:
Work address:
Phone:
E-Mail:

Activity Sponsor 
Institution:
Address:
Phone:
E-Mail:

ESA Book Captain
Name: 
Org. Unit Code:
Phone:
E-Mail:


[bookmark: _Toc232789440]Applicable Documents
	ID
	Document Title
	Document Reference 
(Iss. Rev.)
	Date of Issue

	AD-01
	HRE Data Policy (if no specific agreement is established)
	PB-HME(2018)35 document
	

	AD-02
	
	
	

	AD-03
	
	
	



[bookmark: _Toc232789441]Reference Documents
	ID
	Document Title
	Document Reference 
(Iss. Rev.)
	Date of Issue

	RD-01
	
	
	

	RD-02
	
	
	

	RD-03
	
	
	




[bookmark: _Toc232789442]List of Acronyms	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
Add all acronyms used throughout the document to this table. Alphebetise the table prior to document submission.
	AO
	Announcement of Opportunity

	BDC
	Baseline Data Collection

	ESA
	European Space Agency

	EVA
	Extra-Vehicular Activity

	FO
	Functional Objective

	IP
	Internet Protocol

	IRD
	Interface Requirements Document

	Max
	Maximum

	Min
	Minimum

	NBL
	Neutral Buoyancy Laboratory

	NET
	Not Earlier Than

	SRD
	System Requirements Document

	TBC
	To Be Confirmed

	TBD
	To Be Determined

	
	

	
	

	
	

	
	




[bookmark: _Toc232789443]Activity Overview
[bookmark: _Toc232789444]Activity Description
Provide a concise description of the activity (background, goals, scope, etc.).
This subsection should not exceed 0.5 pages in length.

[bookmark: _Toc232789445]Justification for Need of Space Conditions
Provide the rationale for performing the activity in the space environment.
This subsection should not exceed 0.5 pages in length.
Note: For Education activities this subsection may be left as ‘N/A’, if preferred.

[bookmark: _Toc232789446]Earth Benefits
Provide a description of the Earth benefits for humankind (socioeconomic or other, if applicable) foreseen to result from this activity.
This subsection should not exceed 0.5 pages in length.

[bookmark: _Toc232789447]Space Benefits
Provide a description of the Space benefits for humankind (socioeconomic or other, if applicable) foreseen to result from this activity.
This subsection should not exceed 0.5 pages in length.

[bookmark: _Ref3234493][bookmark: _Toc232789448]Activity Objectives
List the activity objectives in a numbered list format and in order of importance. 
This subsection should concisely define and describe the objectives that are the most important to the researcher for this activity.
The activity objectives defined in this subsection will be used to define the functional objectives in section 3.1.
This subsection should not exceed 0.5 pages in length.

The activity objectives, in order of priority, are as follows:
1. Objective 1: <Description>
2. Objective 2: <Description>
3. Objective 3: <Description>
4. Objective …: <Description>
[bookmark: _Toc232789449] Expected Activity Results
Provide a concise description of the results foreseen from this activity.
This subsection should not exceed 0.5 pages in length.

[bookmark: _Toc232789450]Activity Pass/Fail Criteria 
Based on sections 2.5 (Activity Objectives) and 10.1 (ESA Deliverables), define clear Pass/Fail criteria for the activity. It may be helpful to complete this section after completing the rest of the document. 

The pass/fail criteria will be used to generate operational priorities and allow ESA to formulate a post-flight assessment of the activity.

If appropriate, the Pass/Fail criteria may be expressed in tabular format as follows:

	Objective/Deliverable
	Pass
	Fail

	
	Exceeds Requirements
	Minimum Acceptable
	Partial Loss of Science
	Total Loss of Science

	E.g. Data captured, delivered, and validated from onboard sessions measuring parameter X
	E.g. Data  received & valid from all required and desired sessions
	E.g. 100% of data received & valid from all required sessions
	E.g. ≥ 50% of data received & valid from required sessions
	E.g. < 50% of data received & valid from required sessions

	
	
	
	
	




[bookmark: _Toc232789451]Previous Activities of Relevance
If applicable, provide a concise description of other similar and/or complementary activities previously performed on the ISS by the researchers, or hardware developed by the activity hardware development team that has already been used onboard the ISS. Relevant and/or complementary ground-only or reference activities, or activities undertaken on alternative microgravity platforms, may also be described here.
This subsection should not exceed 0.5 pages in length.



[bookmark: _Toc232789452]Activity Concept
[bookmark: _Ref232612388][bookmark: _Toc232789453]Functional Objectives
Based on the input provided in section 2.5 (Activity Objectives), define the functional objectives of the activity. These functional objectives will be decomposed into requirements in sections 4, 5 (human research activities only), and 6.

Functional objectives describe the goals/components of the activity that must be fulfilled to declare that the activity objectives have been successfully met. 
Functional objectives should be SMART – Specific, Measurable, Achievable, Relevant, and Time-bound. Describe what should be done and try to refrain from describing how it should be done. Functional objectives should be presented in a “what”, “where”, “when/for how long” format.

It is recommended that functional objectives are presented in the table below as a chronological series over the lifespan of the activity, starting from pre-flight BDC (if human research activity) or launch site integration activities (if biological activity), to inflight operations, to post-flight BDC (if human research activity) or post-splashdown processing activities (if biological activity). Objectives relating to the pre-flight (hardware) development process or post-flight data analysis activities should not be described here.

	FO
	Description

	FO-ex1
	E.g. XYZ measurements at the BDC location in the pre-flight timeframe

	FO-ex2
	E.g. Uplink and installation of activity software to the COL laptop prior to the onboard commissioning activity

	FO-ex3
	E.g. Execution of onboard session to measure XYZ not later than the midpoint of the subject’s flight

	FO-01
	

	FO-02
	

	FO-03
	

	FO-…
	




[bookmark: _Toc232789454]Activity Setup
Describe the activity setup and how the required data will be collected.
This section should describe not only the on-orbit activities but also BDC, launch site preparation, and post-return activity setup, if applicable.
Provide a block diagram of activity hardware/software, interfaces, and required resources.
For technology demonstration activities with identified hardware, provide a picture or high-level diagram of the hardware, if available at this stage.
Please note that this paragraph should be descriptive only and should not duplicate requirements or constraints that are defined later in the document.
[bookmark: _Ref232783519][bookmark: _Toc232789455]Parameters Measured
List all parameters which are measured by the activity and which are required for successful data analysis and fulfilment of the activity objectives.
If supplementary data is required from ESA this should be specified in section 9.1 (External/ISS Data Required)
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Prepared by	Author Name
Book Captain	Book Captain Name
DPNR Number	x
Project ID Code	AO or Third Party Reference Number
Project Platform	x
Project Type	x  (Example: ISS in Flight/ GROUND etc)
Reference	ESA-HRE-ARD-Type 1B-OpNom
Issue	x	
Revision	x	
Date of Issue	YYYY-MM-DD
Status	Draft / For Review / For Approval / Approved	
Sponsor 	National Contribution
[bookmark: _Hlk161218448]Distribution	Activity Sponsor, UIB, HRE-O/-OEM/-OO/-OT, HRE-PP, HRE-XS /-XI, HRE-E, HRE-M (-OM (if human-subject research))
ARD Template	ESA-HRE-R-TPL-0007 Iss.3 Rev.0_DRAFT[image: A black and white sign with white text
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[image: ]Page 29/29
Status: Draft / For Review / For Approval / Approved    Date: <YYYY-MM-DD> 
Reference:  ESA-HRE-ARD-Type1B-<OpNom>   Issue: <X> Revision: <X>    
[bookmark: _Toc232789456]Activity Chronology
[bookmark: _Toc232789457]Activity End-to-End Overview
Provide a graphical representation of the activity chronology using the example diagram below as a template.ISS
Launch
Return
L-X  – L-Y
Pre-flight BDC 1 Window
List of BDC measurements
L-X  – L-Y
Pre-flight BDC 2 Window
List of BDC measurements
Specify timeframe between BDC sessions, if applicable
L-X  – L-Y
Post-flight BDC 1 Window
List of BDC measurements
L-X  – L-Y
Post-flight BDC 2 Window
List of BDC measurements
Specify tmeframe between BDC sessions, if applicable
FDxx ± y / FDxx-FDyy
1st inflight run/session
List of session measurements/activities
Min/max timeframe between runs/sessions, if applicable
FDxx ± y / FDxx-FDyy
2nd inflight run/session
List of session measurements/activities
FDxx ± y / FDxx-FDyy
3rd inflight run/session
List of session measurements/activities
Min/max timeframe between runs/sessions, if applicable

	Terminology and Definitions	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
Please do not delete this table, it should remain in the document as a reference.

	L
	Launch
	The point of time at which the crew/cargo vehicle is launched. This may be considered as the point in time at which microgravity conditions begin. E.g. L-3m would indicate a timepoint 3 months prior to launch

	R
	Return
	The point of time at which the crew/cargo vehicle departs from the ISS. E.g. R+7d would indicate a timepoint 7 days after the departure from ISS

	FD
	Flight Day
	The number of days elapsed since launch. FD0 denotes the day of launch. E.g. FD30 would be the 30th day elapsed since launch 

	HO
	Hatch Opening
	The point of time at which the hatch separating the ISS and crew/cargo vehicles is opened following arrival at ISS.
Note: ‘L’ and ‘HO’ may be separated by up to a few days, depending on the crew/cargo vehicle launch-to-docking transit time.

	SD
	Splash Down
	The point of time at which the crew/cargo vehicle reaches the Earth’s surface following departure from ISS. 
Note: In most cases ‘R’ and ‘SD’ occur in the same 24-hour period and may be considered synonymous, as such ‘R’ is the preferred terminology unless critical activity constraints require the use of ‘SD’.
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[bookmark: _Toc232789458]Pre-Launch/Launch Site Activities
Provide a concise description of the foreseen pre-launch or launch site integration activities. These activities will be further detailed in section 3.5 (Activity Operational Overview).
[bookmark: _Toc232789459]On-Orbit Runs
Note: If Human Research activity, state “N/A” in this section and complete section 7.3 (In-Flight Sessions) instead.

Provide an indication of the required (mandatory) number of equipment or sample runs. 
Provide an indication of the desired (nice-to-have) number of equipment or sample runs.
The activity objectives should be achievable through execution of the required runs only.
If applicable, provide a description of which specific runs are required and which are desired.

	
	
	FO Covered 
(ref. section 5.1)

	Number of runs required
	<# required runs>
	<Identifier of FO(s) fulfilled by these runs>

	Number of runs desired
	<# desired runs>
	<Identifier of FO(s) fulfilled by these runs>



Note: The number of desired runs is in addition to the number of required runs, i.e. the number of desired runs does not include the required runs.
[bookmark: _Toc232789460]Post-Return/Return Site Activities
Provide a concise description of the foreseen post-return activities. These activities will be further detailed in section 3.5.
.

[bookmark: _Ref232700753]
[image: ]Page 14/39
Status: Draft / For Review / For Approval / Approved    Date: <YYYY-MM-DD> 
Reference:  ESA-HRE-ARD-Type1B-<OpNom>   Issue: <X> Revision: <X>    

[bookmark: _Ref232786252][bookmark: _Ref232786369][bookmark: _Toc232789461]Activity Operational Overview
Complete this table to provide a detailed step-by-step, chronological, account of the activity. Some examples are provided for inspiration and can be deleted. Steps relating to the pre-flight (hardware) development process or post-flight data analysis activities should not be listed here.
Note that this table is optimised for biological activities and may be simplified in structure for other activity types, if the listed phases or constraints are not applicable. 

	Phase
	Step
	Description
	Duration/ timing
	Temperature (°C)	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
If the payload hardware and/or samples do not have temperature constraints, state 'Ambient' in this column. 
The ISS cabin ambient temperature range is 18-29 degC but tends to average 20-24degC. 
The potential (worst case) ambient temperature ranges during cargo launch site processing are 10-46 degC (Cygnus Cargo), 10-35degC (Cargo Dragon, Nominal Load), 18.3-29.4degC (Cargo Dragon, Late Load).
Cargo returning on Cargo Dragon  will potentially be subject to an ambient temperature range of 10-46.1 degC during return cargo processing.

Source: NG Cygnus Cargo IDD (ref. 6354-GD7100, Rev. G), Space-X Dragon Cargo IRD (ref. SPX-00001047 Appendix CR_013998_ATTA)

	Any other requirement
(e.g. gas, humidity, orientation)
	Comments
	Supporting information for authors	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
Delete this column after table completion.


	
	
	
	Min.
	Pref.
	Max.
	Min.
	Pref.
	Max.
	
	
	

	Pre-Flight

	0
	E.g. Preparation of the sample/cells at PI Lab
	N/A
	L-20d
	L-1m
	18
	25
	29
	NA
	
	Please indicate if there are critical activities (collection, culture) taking place at science team premises and when they start

	
	1
	E.g. Shipment of the hardware/samples and of all the to the launch site lab
	N/A
	L-15d
	L-16d
	18
	25
	29
	NA
	
	For” ship and shoot”, HW should be preferably at KSC at L-7 days. Please assume 5 working days for shipment duration.

	
	2
	E.g. Start of preparation/Integration of the samples at the launch site lab
	L-5 d
	L-7 d
	L-14 d
	18
	25
	29
	NA
	
	When do you expect to start the work at the launch site?

	
	4
	E.g. hardware closure at the launch site lab and turnover to the launch authorities for upload
	L- 32 hr
	L-48 or L-72hrs
	L-168hr
	18
	25
	29
	NA
	
	Latest is L-32 or L-72hrs depending on Launcher. Only when science strictly requires the latest time slot is available. Please indicate what is really required.

	
	5
	E.g. Any requirement for ground reference activities?
	
	
	
	
	
	
	
	
	Please add if there are plans for the ground reference activities in parallel of the onboard activities

	In-flight (ISS)
	6
	E.g. Installation of the activity hardware into the accommodation on-board the ISS after Turnover
	168 hrs
	168
	Provide an actual maximum of your science constraint.
	18
	25
	29
	NA
	
	Turnover at L-32 hrs or -48 hrs
Min of 48hrs of launch scrub.
1-2 days flight
Installation after docking NET docking +1 day.
The requirement here will provide an indication how quick a sample refresh is required(after launch scrubs)

	
	8
	E.g. Hardware execution 
	8 d
	10 d
	12 d
	18
	25
	29
	NA
	
	Duration of your activities

	
	9
	E.g. Any additional critical steps during Ops? Sample collection, crew activities?
	
	
	
	
	
	29
	
	
	Any other information/requirements you would like to address

	
	10
	E.g. End of experiment run 
	8 d
	10 d
	12 d
	18
	25
	29
	NA
	
	

	
	11
	E.g. Sample transfer to Cold stowage or ambient stowage
	
	
	
	
	
	
	
	
	Temp requirement post Ops. Is there a critical timing for it?

	
	12
	E.g. Post Ops Constraints? On board or up to delivery to return lab or PI
	
	
	
	
	
	
	
	
	How long can the sample survive post-ops in its condition? 

	Download
	13
	E.g. Sample return
	asap
	 asap
	 10 days
	18
	25
	30
	NA
	
	Download in conditioned stowage is a limited resource. Only request in case really scientifically needed.

	Post-Return
	14
	E.g. Sample processing post splash down (at return lab at US, Conditioned stowage, shipment to PI lab)?
	
	
	
	
	
	
	
	
	Where would you like to perform the next steps? 
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[bookmark: _Ref232689995][bookmark: _Toc232789462]Activity Requirements	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
This section is intended to capture the activity requirements. Please provide only the minimum set of requirements that are foreseen to lead to the activity objectives being fulfilled. It's very normal that not all sections will contain many/any requirements - please don't invent unnecessary requirements for the sake of filling the document! If there is no requirement relevant to a section, simply add 'N/A'.
[bookmark: _Ref232774038][bookmark: _Toc232789463]Activity HW/SW Requirements
[bookmark: _Ref232613303][bookmark: _Toc232789464]HW/SW Functional Requirements
List all hardware and software functions needed to perform the activity. These requirements should apply to the activity-specific hardware/software only. Any maintenance requirements should be included in this section. Interface, conditioned stowage, onboard accommodation, spares, upload/download requirements should not be specified here as these are covered in dedicated sections later in the document. 

Functional requirements specify what the hardware/software should do, not how it does it (i.e. keep these requirements implementation-free). This document should not replace the hardware/software specification, SRD, or IRD.

E.g. If a certain set of camera functions are required, list the requirements for resolution, frame rate, etc. but do not specify a particular camera brand/model.

	ID
	Required or Desired?
	Description
	FO covered
(ref. section 3.1)

	FR-01
	
	
	

	FR-02
	
	
	

	FR-03
	
	
	

	FR-…
	
	
	



[bookmark: _Toc232789465]HW/SW Non-Functional Requirements
List any hardware and software non-functional requirements. While functional requirements specify what the hardware/software should do, non-functional requirements specify how the hardware/software should perform.

	ID
	Required or Desired?
	Description
	FO covered
(ref. section 3.1)

	NFR-01
	
	
	

	NFR-02
	
	
	

	NFR-03
	
	
	

	NFR-…
	
	
	



[bookmark: _Ref232774040][bookmark: _Toc232789466]Upload Requirements	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
Upload refers to the launch of hardware from the grounf to the ISS.
Download refers to the return of hardware from the ISS to the ground.
List any hardware or consumables that need to be launched and provide an estimated mass and volume, if possible at this stage. Include any transportation requirements (soft-stowed, hard-mounted, orientation, illumination, special packaging, humidity, etc.) and power requirements during upload, if applicable.

Indicate any requirements for late access prior to launch or early retrieval following arrival at ISS (e.g. for biological activities). If an item for upload requires conditioned stowage, list it in this section but provide the detailed temperature requirements in section 4.5.

Also list any requirements for activity hardware/sample refresh in the event of a launch slip (e.g. for a biological activity, does the medium need to be refreshed, and after how long?). 

	ID
	Required or Desired?
	Description
	Estimated Mass (kg)
	Estimated Volume (cm3)
	FO covered
(ref. section 3.1)

	UL-01
	
	
	
	
	

	UL-02
	
	
	
	
	

	UL-03
	
	
	
	
	

	UL-…
	
	
	
	
	

	
	
	TOTAL
	
	
	



[bookmark: _Ref232774043][bookmark: _Toc232789467]On-Orbit Accommodation and Resource Requirements
[bookmark: _Toc232789468]On-Orbit Accommodation Requirements
List any requirements that the activity needs to be accommodated in a rack or cabin aisle, pressurised or unpressurised environment, etc. If hardware/samples need to be accommodated in onboard conditioned stowage, list it in this section but provide the detailed temperature requirements in section 4.5.


	ID
	Required or Desired?
	Description
	FO covered
(ref. section 3.1)

	OOAR-01
	
	
	

	OOAR-02
	
	
	

	OOAR-03
	
	
	

	OOAR-…
	
	
	



[bookmark: _Toc232789469]On-Orbit Interface and Resource Requirements
List any requirements on the type of interface or onboard resources required, and for how long. For complex activities provide additional clarifying text below the table describing the timeline of the onboard activities in relation to required resources (e.g. power, telemetry, access to vacuum/venting, video, etc.). Also list any requirement for the use of ISS onboard equipment or consumables in this section.

	ID
	Required or Desired?
	Description
	FO covered
(ref. section 3.1)

	IRR-01
	
	
	

	IRR -02
	
	
	

	IRR -03
	
	
	

	IRR -…
	
	
	



[bookmark: _Ref232774045][bookmark: _Toc232789470]Download Requirements and EOL Scenario
List any hardware or samples that need to be returned to ground. Include any physical data media but do not list electronic data which can be downlinked (see dedicated section 7.2). Indicate any requirements that exist for time between hardware deinstallation on ISS and undock, splashdown, and handover to the science team.  

Include any transportation requirements (soft-stowed, hard-mounted, orientation, illumination, special packaging, humidity, etc.) and power requirements during download, if applicable.

If an item for download requires conditioned stowage, list it in this section but provide the detailed temperature requirements in section 4.5.

Note that download mass is a competitive resource and justification must be provided for any requested download with reference to the activity objectives. If no download is indicated then the hardware will be trashed.

	EOL Scenario
	(X)	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
Mark the appropriate row with an 'X'. 
In the case that some hardware/samples can be trashed but others must be downloaded, please add explanatory text in this section accordingly.

	Hardware/samples can be trashed after fulfilment of activity objectives
	

	Hardware/samples required to be downloaded after fulfilment of activity objectives
	

	Hardware/samples desired to be downloaded after fulfilment of activity objectives
	



If any hardware/sample download is indicated above, the download requirements are as follows:

	ID
	Required or Desired?
	Item and Justification
	Estimated Mass (kg)
	Estimated Volume (cm3)
	FO covered
(ref. section 3.1)

	DL-01
	
	
	
	
	

	DL-02
	
	
	
	
	

	DL-03
	
	
	
	
	

	DL-…
	
	
	
	
	

	
	
	TOTAL
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[bookmark: _Ref232770851]
[bookmark: _Ref232774048][bookmark: _Toc232789471]Conditioned Stowage Requirements

List any requirements for hardware/sample conditioned stowage during any phase of the activity lifecycle. Conditioned stowage is a limited resource - mass and volume should be minimised to the greatest possible extent.

4 standard conditioned stowage temperature setpoints are available for upload and download: -95 ºC, -32 ºC, +4 ºC, and +37 ºC. It is expected that any requirement for conditioned stowage adheres to one of these standard temperature setpoints. In exceptional cases, if a non-standard temperature is required, then justification must be provided below.

Definitions:
· Desired Temperature (ºC): Temperature you desire your kit or sample to be stowed at. This is a request the program will try to accommodate. Your kit or sample will be stowed with hardware from other activities that desire similar temperatures.
· Coldest Temperature Allowed (ºC): Coldest temperature your kit or sample can experience while ensuring science mission success.
· Warmest Temperature Allowed (ºC): Highest temperature your kit or sample can experience while ensuring science mission success.
· Loss of Science Temperature (Coldest) (ºC): Coldest temperature your kit or sample can experience before loss of science or mission failure.
· Loss of Science Temperature (Warmest) (ºC): Highest temperature your kit or sample can experience before loss of science or mission failure.

	ID
	Item
	Mass (kg)
	Volume (cm3)
	Temperature (ºC)
	Duration
	FO covered
(ref. section 3.1)

	
	
	
	
	Loss of science (cold)
	Coldest allowed
	Desired
	Warmest allowed
	Loss of science (hot)
	Min.
	Pref.
	Max.
	

	Transport to launch site & ground handling at launch site

	CS-01
	
	
	
	
	
	
	
	
	
	
	
	

	CS-02
	
	
	
	
	
	
	
	
	
	
	
	

	Upload

	CS-03
	
	
	
	
	
	
	
	
	
	
	
	

	CS-04
	
	
	
	
	
	
	
	
	
	
	
	

	On-Orbit: Pre-Ops

	CS-05
	
	
	
	
	
	
	
	
	
	
	
	

	CS-06
	
	
	
	
	
	
	
	
	
	
	
	

	On-Orbit: Post-Ops

	CS-07
	
	
	
	
	
	
	
	
	
	
	
	

	CS-08
	
	
	
	
	
	
	
	
	
	
	
	

	Download

	CS-07
	
	
	
	
	
	
	
	
	
	
	
	

	CS-08
	
	
	
	
	
	
	
	
	
	
	
	

	Post-splashdown until handover to science team
	
	

	CS-09
	
	
	
	
	
	
	
	
	
	
	
	

	CS-…
	
	
	
	
	
	
	
	
	
	
	
	




Justification for non-standard conditioned stowage temperature:
…

[bookmark: _Toc232789472]HW Constraints (All Activity Phases)
List any other hardware constraints impacting any phase of the activity lifecycle, if not already provided in sections 4.1, 4.2, 4.3, 4.4, or 4.5. E.g. orientation, illumination, special handling, etc. 

	ID
	Required or Desired?
	Description
	FO covered
(ref. section 3.1)

	HWC-01
	
	
	

	HWC-02
	
	
	

	HWC-03
	
	
	

	HWC-…
	
	
	



[bookmark: _Toc232789473]Spares and Consumables Requirements
List any requirements for spare hardware, components, or consumables required during the onboard activity operations. Spares should be minimised unless considered critical for successful fulfilment of the activity objectives. 

	ID
	Required or Desired?
	Description
	FO covered
(ref. section 3.1)

	SP-01
	
	
	

	SP-02
	
	
	

	SP-03
	
	
	

	SP-…
	
	
	



[bookmark: _Toc232789474]Activity Execution Schedule Requirements and Constraints 
[bookmark: _Toc232789475]Timeframe Requirements
List any requirements on timeframe of upload, onboard activity execution, or download, with associated justification. 
E.g. After activity run #1, data must be downlinked and provided to the science team not later than one week prior to activity run #2, to allow for assessment of the protocol.

	ID
	Required or Desired?
	Description and Justification
	FO covered
(ref. section 3.1)

	TR-01
	
	
	

	TR-02
	
	
	

	TR-03
	
	
	

	TR-…
	
	
	



[bookmark: _Toc232789476]Onboard Activity Duration Requirements
Provide a chronological list of the required on-orbit activities. Identify interaction with the crew and expected duration of each crew interaction, and list these crew activities as separate entries in the table below, even if they occur in parallel to non-crew activities. The aim of this section is to provide an indication of the total onboard operational time and the total crew time required, if applicable.

	ID
	Required or Desired?
	Description and Justification
	Duration (minutes)
	Crew time required (minutes)	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
ISS crew time is given in increments of 5 minutes, i.e. any estimated crew activity duration must be at least 5 minutes in duration and have a total duration that is a multiple of 5 minutes.
It is expected that the estimations given during ARD drafting are very approximate and only indicative - the crew activity durations will be refined with the assigned operations team later in the integration process.
	FO covered
(ref. section 3.1)

	DR-01
	
	
	
	
	

	DR-02
	
	
	
	
	

	DR-03
	
	
	
	
	

	DR-…
	
	
	
	
	

	
	
	TOTAL
	
	
	


[bookmark: _Ref232778999][bookmark: _Toc232789477]Scheduling Constraints
Indicate any activities that should be avoided in the time prior to or during the BDC or onboard activity sessions, such as EVA or NBL runs, circadian shifting, or exposure to artificial environments, ISS manoeuvres (reboost), etc.

	ID
	Required or Desired?
	Description and Justification
	FO covered
(ref. section 3.1)

	SCH-01
	
	
	

	SCH-02
	
	
	

	SCH-03
	
	
	

	SCH-…
	
	
	


[bookmark: _Ref232779003][bookmark: _Toc232789478]Session Constraints
Indicate any constraints the crewmember should be aware of, such as crew exercising close by and disturbing the environment, or caffeine/medication restrictions on BDC or onboard activity execution days. If the activity involves use of a wearable, indicate in this section if there are any requirements on the maximum amount of time for which it can be removed to accommodate exercise, sleep, or crew hygiene activities.

	ID
	Required or Desired?
	Description and Justification
	FO covered
(ref. section 3.1)

	SES-01
	
	
	

	SES-02
	
	
	

	SES-03
	
	
	

	SES-…
	
	
	



[bookmark: _Toc232789479]Ground Reference Activity Requirements
List all ground reference activities planned for execution in support of this activity.
Pre-/post-flight Baseline Data Collection should not be listed here but instead in section 5.3. Other activities such analogue missions performed by science teams outside of the scope of this ISS activity should not be mentioned here. 

	ID
	Required or Desired?
	Description and Justification
	FO covered
(ref. section 3.1)

	GRA-01
	
	
	

	GRA-02
	
	
	

	GRA-03
	
	
	

	GRA-…
	
	
	


[bookmark: _Toc232789480]Special Requirements
List any further requirements of the activity that have not been captured elsewhere in the document.
 
	ID
	Required or Desired?
	Description and Justification
	FO covered
(ref. section 3.1)

	OTR-01
	
	
	

	OTR-02
	
	
	

	OTR-03
	
	
	

	OTR-…
	
	
	





[bookmark: _Ref232690000][bookmark: _Toc232789481]Human Research Activities	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
This section is only to be completed if the activity involves human research. If not applicable please enter "N/A" and continue to the next section.
[bookmark: _Ref232783629][bookmark: _Toc232789482]Generic Information for Human Research Science Teams
Per the rules stipulated by the ESA Medical Board, science teams are advised that data obtained from a single subject (N=1) study may not be published, nor can raw data from a multiple subject study be published. Anonymisation of data is a prerequisite for any further dissemination or publication.

[bookmark: _Toc232789483]Subject Requirements and Constraints
[bookmark: _Toc232789484]Number of Subjects Required
Provide an indication of the required (mandatory) number of subjects. 
Provide an indication of the desired (nice-to-have) number of subjects.
The activity objectives should be achievable through completion of the required subjects only.
For a human research technology demonstration activity the following standard values should be entered in the table below: 1 required subject and 3 total desired subjects.

	
	
	FO Covered 
(ref. section 5.1)

	Number of subjects required
	<# required subjects>
	

	Number of subjects desired
	<total # desired subjects >
	



Note: The number of desired subjects includes the number of required subjects, i.e. the number of desired subjects represents the total maximum number of possible subjects.
[bookmark: _Toc232789485]Acceptance and Exclusion Criteria for Subject Selection
List any applicable acceptance and exclusion criteria pertaining to the subject selection for inclusion in the activity and provide justifications. This section should describe any characteristics that exclude a subject from participating in this activity.
E.g. gender, physical limitations, allergies, etc.

	ID
	Acceptance/Exclusion
	Justification

	AESS-01
	
	

	AESS-02
	
	

	AESS-03
	
	

	AESS-…
	
	



[bookmark: _Toc232789486]Acceptance and Exclusion Criteria for Subject Validity
List any applicable acceptance and exclusion criteria pertaining to the validity of a subject following their selection for the activity. This section should describe any factors that would result in a subject being declared invalid following their participation in part/all of the activity protocol.
E.g. an unexpected medical situation during data acquisition.

	ID
	Acceptance/Exclusion
	Justification

	AESV-01
	
	

	AESV-02
	
	

	AESV-03
	
	

	AESV-…
	
	



[bookmark: _Ref232776009][bookmark: _Toc232789487]Pre-/Post-Flight Baseline Data Collection (BDC) Requirements
List all pre- and post-flight Baseline Data Collection (BDC) sessions, the required timeframe of execution in relation to launch (L) and return (R) of the subject to/from ISS. Describe the measurements to be taken and/or activities to be performed in the BDC session.

The timeframe of execution should be expressed as a range (e.g. ‘L-x to L-y’, or ‘R+x to R+y’), to allow maximum flexibility for scheduling BDC sessions while still meeting the activity objectives.

It is rarely possible to perform a pre-flight BDC session after the crew have entered quarantine at L-14s (days). BDC sessions should not be planned for this period.

If a post-flight BDC session is required in the period R+0d to R+4d, provide justification below for the requirement of early post-flight BDC session scheduling.

Provide clarifying information below if a launch slip (delay) would result in the invalidation of a pre-flight BDC and state the maximum allowable launch delay before the need for BDC repetition.

Refer to sections 4.8.3 and 4.8.4 for any applicable requirements on BDC scheduling and session constraints.

	ID
	Required or Desired?
	Timeframe of execution
	Description
	FO Covered 
(ref. section 5.1)

	Pre-Flight BDC
	
	

	BDC-01
	
	L-x to L-y
	
	

	BDC-02
	
	
	
	

	Post-Flight BDC
	
	

	BDC-03
	
	R+x to R+y
	
	

	BDC-…
	
	
	
	



Justification for early post-flight BDC session (R+0d to R+4d):
…

[bookmark: _Toc232789488]In-Flight Session Requirements	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
If the activity protocol involves a questionnaire this should be stated in this section and the questionnaire should be added as an annex to this ARD.  

List the foreseen in-flight sessions and indicate if they are required of desired. Describe the measurements taken and/or activities performed, and the required timing. The activity objectives should be fulfilled by completion of the required sessions only. 

The session scheduling timeframe should be expressed as a range ‘FD-x to FD-y’ or ‘FDx±y’, where ‘FD’ denotes the days elapsed since launch.

Indicate if any additional sessions are required or desired if the subject’s mission duration is unexpectedly extended.

Refer to sections 4.8.3 and 4.8.4 for any applicable requirements on in-flight session scheduling and session constraints.

	ID
	Required or Desired?
	Timeframe of execution
	Description
	FO Covered 
(ref. section 5.1)

	IFS-01
	
	FD-x to FD-y / FDx±y
	
	

	IFS-02
	
	
	
	

	IFS-xx
	
	
	
	





[bookmark: _Ref232690002]

[bookmark: _Toc232789489]Activity Data and TM/TC Requirements
[bookmark: _Toc232789490]Uplink Requirements	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
Uplink refers to the transmission of data from the ground to ISS.
Downlink refers to the transmission of data from the ISS to ground.
[bookmark: _Toc232789491]Activity Control Commands
List any requirements for the uplink of activity control commands.

This section refers to any commands required to either activate the activity hardware or to control the hardware during execution of onboard activities. 

	Command(s)
	Uplink Frequency
	Required Turnaround Time	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
The turn-around time is the time from when a command is sent by the operator until a response to the telecommand can be observed in telemetry (assuming that the payload responds to the command without delay) 
	Comments
	FO Covered 
(ref. section 5.1)

	E.g. hardware configuration
	1 command per 2 seconds
	10 seconds
	
	

	E.g. hardware execution control
	1 per 10 seconds
	5 seconds
	
	

	
	
	
	
	



[bookmark: _Toc232789492]Activity Configuration Files
List any requirements for the uplink of activity configuration files.

This section refers to any commands required to either configure the activity hardware prior to execution of onboard activities. 

	Data Type
	Uplink Frequency
	Uplink Data Volume
	Comments
	FO Covered 
(ref. section 5.1)

	E.g. hardware configuration
	Once per week
	1 MB
	
	

	
	
	
	
	

	
	
	
	
	



[bookmark: _Toc232789493]IP Communications
List any requirements for the use of internet protocol communications.

This section refers to Internet Protocol (IP) communications.

	Connection Type
	Required or Desired
	Bandwidth (max. 30 Mbps)	Comment by Kathryn Dunlop: NOTE TO AUTHORS:
IP communications bandwidth is a shared resource between all ISS International Partners. Note that the total available maximum is 30 Mbps and may or may not be available to a single payload at any given time. No minimum bandwidth can be guaranteed. 
	Data Volume
	Comments
	FO Covered 
(ref. section 5.1)

	E.g. streaming (real-time)
	
	
	
	
	

	E.g. file uplink or downlink
	
	
	
	
	

	
	
	
	
	
	



[bookmark: _Ref232771297][bookmark: _Toc232789494]Downlink Requirements
[bookmark: _Toc232789495]Generic Housekeeping Scientific Data
List any requirements for the downlink of generic housekeeping scientific data.

This section refers to any health, status, and performance telemetry generated by the activity hardware that is relevant to the activity objectives and required to be downlinked.

	Parameter(s)
	Downlink Frequency
	Downlink Data Volume
	Comments
	FO Covered 
(ref. section 5.1)

	E.g. temperature profile
	
	
	
	

	E.g. time profile
	
	
	
	

	
	
	
	
	



[bookmark: _Ref232782522][bookmark: _Toc232789496]Activity-Specific Datasets
List any requirements for the downlink of activity-specific datasets.

This section refers to scientific data generated by the activity hardware that is required to be downlinked.

	Data Type
	Transfer Type
	Downlink Data Volume
	Downlink Bandwidth 
(for streams)
	FO Covered 
(ref. section 5.1)

	
	Real time stream or file transfer?
	
	
	

	
	
	
	
	

	
	
	
	
	



[bookmark: _Toc232789497]Onboard Data Storage Requirements
List any requirements for the onboard storage of activity data before, during, or after onboard operations. Note that this does not include data collected by and stored in the activity hardware but is intended to capture any requirement to use ISS data storage resources.
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[bookmark: _Toc232789498]Imagery Requirements
This section refers only to imagery taken of the activity execution (by means such as the onboard handheld digital cameras). Imagery generated by the activity hardware is classed as telemetry and must be identified in Section 7.2.2 instead.

List all requirements for photo and/or video, including the required/desired resolution (e.g. SD or HD for Video) in the ‘Imagery Type’ column if applicable.

This section is primarily intended to capture the requirements for imagery in support of activity objectives. Activity objectives should not include the generation of promotional imagery. However if promotional imagery is desired it may be added to the table below if marked as ‘Desired’ and clearly described as intended for use in promoting the activity.

Table Definitions:
 Imagery Classification:
· Shared: this is imagery that has the widest distribution throughout NASA, the International Partners, and various ISS participants;
· Proprietary: this imagery has limited distribution and is protected from any public release or additional distribution to protect the exclusive rights of the owner;
· Restricted: this imagery has limited access or distribution based on astronaut privacy requirements, medical information, non-disclosure requirements, or ISS Program sensitivities. The imagery must also be protected from any public release or additional distribution;
· Deferred Release: this imagery will not be immediately available for shared released but can be made available to the ISS community after a predetermined timeframe. Deferred Release is essentially treated like Restricted Imagery until the end of the embargo period, after which it becomes Shared Imagery.
· For any classification that is not “Shared”, please provide justification

Capture Priorities:
· Category 1:  Imagery shall be acquired. Crew or vehicle safety is at risk if imagery requirement is not completed. Scientific data is at risk if imagery requirement is not completed. Rescheduling criteria:  Imagery shall be completed within its window of opportunity.
· Category 2:  Imagery will be acquired if at all possible. Mission tasks/objectives impacted if imagery requirement is not completed. Scientific data is impacted if imagery requirement is not completed Risk mitigation imagery used to verify payload configuration is impacted if imagery requirement is not completed. Rescheduling criteria:  Imagery will be rescheduled at the next window of opportunity, upgrade priority as necessary to achieve mission tasks and objectives.
· Category 3:   Imagery should be acquired if timeline permits  No impact to crew and minimal impact to mission objectives if imagery requirement is not completed. No impact to scientific objectives if imagery requirement is not completed. Rescheduling Criteria:  Imagery can be deferred until crew time and resources are available.  If imagery is not completed on the assigned flight or increment, the requirement should be re-evaluated.  Based on the evaluation, the imagery task should either be re-planned or eliminated.



Imagery Type:
· Digital Still Imagery – Digital still photographs that are written to a flash card in the camera and then downloaded to a Space Station Computer (SSC). Files are then downlinked to the ground via the Orbiter Communications Adapter (OCA). (Routing: JSC Only) 
· Digital Video Recording - Video recorded on flash cards in the on-board video camera and then transferred to a SSC. Files are then downlinked to the ground via OCA. (Routing: JSC Only) 
· Live Video – HD or SD Video transmitted in real–time through the Ku Com Unit. Does not include video in LOS (Loss of Signal) (Routing: JSC/ B8 or HOSC (MFSC) or JSC/HOSC). 
· Live Video with LOS recording - HD or SD Video transmitted in real–time through the Ku Com Unit. Includes Video recorded during Loss of Signal (LOS). (Routing: JSC/ B8 or HOSC (MFSC) or JSC/HOSC.

What: What is to be captured on the imagery? Provide as many details as possible (e.g. field of view; activity etc.)
Where: Indicate any application location restrictions (e.g. in front of activity hardware location)
When: When the imagery needs to be captured (e.g. at a certain point during the activity run)

	ID
	Required/Desired
	Imagery Classification
	Capture Priority
	Imagery Type
	Image Characteristics
	FO Covered 
(ref. section 5.1)

	
	
	
	
	
	Of what?
	Where?
	When?
	

	IMA-01
	
	Shared/Proprietary/Restricted/Deferred Release
	Category 1, 2, or 3
	
	
	
	
	

	IMA-02
	
	
	
	
	
	
	
	

	IMA-xx
	
	
	
	
	
	
	
	



ESA UNCLASSIFIED – For ESA Official Use Only   ​[image: Logo, company name

Description automatically generated]

[bookmark: _Ref232702345]
[bookmark: _Toc232789499]Activity Deliverables
[bookmark: _Ref232701866][bookmark: _Toc232789500]ESA Deliverables
This section describes the deliverables from ESA to the activity science team.

[bookmark: _Hlk102639126]List all the deliverables (data (raw/calibrated), samples, imagery) to be provided by ESA to the science team in bullet list format. All data deliverables to the science team shall be provided in open and readable formats (not requiring special or proprietary tools to read them).

List of deliverables:
· …

A limited set of COL environmental telemetry may be made available to science teams after the onboard activity execution, if required to achieve the activity objectives. The available parameters are as follows:
· Total cabin pressure
· Cabin air temperature
· Cabin air (relative) humidity
· Cabin air (mass) flow

List any COL environmental data requirements in the table below.

	COL Environmental Telemetry Item
	Timeframe of execution
	FO Covered 
(ref. section 5.1)

	
	Start
	End
	

	E.g. COL cabin air temperature
	E.g. Deployment of activity hardware in COL after arrival on ISS 
	E.g. Stowage of activity hardware after onboard activity completion
	

	
	
	
	

	
	
	
	




[bookmark: _Toc232789501]Activity Team Deliverables
This section describes the deliverables from the activity science team to ESA.
 
The Activity team members commit to: 
· providing to the Sponsor and ESA on request a one-page summary of the flight activity and to maintaining this summary up-to-date as appropriate;
· providing a 30-day post-flight report (template will be provided by ESA);
· providing a 1-year post-flight report (template will be provided by ESA).

ESA will contact the activity team by the end of the “Exclusivity Period”, to discuss the progress made in the post-flight data analysis.
[bookmark: _Toc232789502]Data Sharing Policy
[bookmark: _Toc232789503]Scientific Data
Raw and calibrated data including all the information will be made available to all of the science team members listed in this ARD document.

ESA will grant the science team an exclusive right of prior access to the raw and calibrated data. The duration of the exclusive right (“Period of Prior Access”) shall be six (6) months from the provision by the Agency of the data to the Investigator in a form suitable for analysis. This provision by the Agency includes all the agreed science deliverables upon the completion of the science acquisition process, resulting from the execution phase.

To reach out to other scientists in the microgravity and space field, the results of this study may be published in peer-reviewed journals and presented at international symposia, unless otherwise indicated by the ESA Medical Board rules (see section 5.1).

All on ground investigation data generated by the Science Team that is necessary to complete or enable the analysis of the science deliverables listed in sections 3.3 and 10.1 (e.g., ground reference tests data, post-flight characterization of returned samples, data calibration profiles, etc.) shall be provided by the Science Team to ESA. Please note that this does not refer to processed analyses/statistics/conclusions (for these, the science team retains full ownership from an Intellectual Property Right standpoint), only to the raw observations, imagery, measurements, etc. The aim is to allow for the archival of a complete and meaningful investigation dataset at ESA. The data deliverables from the Science Team to ESA shall be provided in open and readable formats (not requiring special or proprietary tools to read them), unless otherwise is agreed with the HRE Science Data Centre.

For archiving purposes, the science team will need to create a Data Blank Book. Data generated by the activity will be archived by the Science Data Centre (SDC) at the ESA HRE Data Archive (HREDA) according to the established SDC processes (ref. SDC-RP-PROC001), unless contraindicated by other specific agreements.

Please also capture in this Section other specific agreement(s) made between ESA and other Entity in terms of data dissemination, valorisation, and preservation for this Activity, if any.


[bookmark: _Toc232789504]Activity TBD/TBC Matrix
This section should list any instances of “TBC” or “TBD” in the document and provide an indication of when the information is expected to be known. 

	Section
	Requirement Identifier
	Description of TBC/TBD
	Foreseen resolution timepoint/precondition

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





[bookmark: _Toc232789505]Annex 1: Human Research Activity Questionnaires
Delete this annexe if not required
image1.png
JOCUMENT




image2.png




image3.png




image4.png
2 THE EUROPEAN SPACE AGENCY




