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1. Scope
 Th is docum ent describe s  th e  te sts  to be perform ed and th e  re sults  th at are  re quired in order to verify th at
th e  Em e rge ncy M e dical Se rvice : Life Link  Syste m  is  constructed and operate s  in accordance w ith  th e
re quirem ents  specified in th e  LifeLink  System  De s ign Docum ent (SDD).
 

1.1 Identification

 Th e te sts de scribed in th e  follow ing s ections  refer to th e  LifeLink  subsystem  of th e  Model Deploym ent
Initiative (MDI) program  in San Antonio, Texas .  Te sts  are  generally divided into five s ections :
 

• Th e am bulance configuration
• Th e h ospital configuration
• Th e roads ide fiber h ub configuration
• Th e TransGuide Operations  Center (TOC) configuration
• System  functionality

1.2 System  O verview

Th e bas ic purpos e  of th e  LifeLink  System  is  to provide tw o-w ay video and audio conferencing and one -
w ay vital statistics data telem etry capabilitie s betw e en am bulance s  re sponding to m ajor accidents  and
ph ysicians  at Level 1 Traum a Care  (L1TC) facilitie s  such  th at early as s e s sm ent and treatm ent m ay be
initiated in th e  field.

Th e  LifeLink  System  provides a distributed m obile Eth ernet Local Area Netw ork  (LAN) designed to link
San Antonio Fire  Departm ent (SAFD) am bulance s  on or near San Antonio's  fre ew ay system  w ith  a L1TC
provider in th e  city.  Th e  link  utilize s  th e  facilitie s  and roads ide fiber-optic netw ork  of th e  TransGuide
Advanced Traffic M anagem ent System  (ATM S).  Th e system  provides real-tim e  videoconferencing
betw e en an am bulance and em ergency m edical personnel at th e  L1TC facility.  Additionally, th e
am bulance crew  can us e  optional portable m edical data instrum ents  to also s end vital statistics data to
term inal equipm ent in th e  L1TC facility over th e  LifeLink  com m unications system .

1.3 Goals and Objectives

Th e LifeLink  System  offers  th e  opportunity for early intervention by L1TC facility personnel and provides
L1TC facilitie s  w ith  additional inform ation about th e  condition of incom ing patients  prior to arrival.
 
Th e goal of th is  ATP is  to dem onstrate  th e  capability of th e  LifeLink  System  in its  operational environm ent
and to validate th at it m e ets  th e  re quirem ents  specified in th e des ign docum ent. Th e  te st cas e s  contained in
th is  ATP h ave been directly derived from  th e  re quirem ents  contained in th e  Life Link  M ode l D e ploym e nt
Syste m  D e s ign Docum e nt.  Th is  “black  box” te sting strategy is de s igned to discover faults of om is s ion by
identifying w h ich  re quirem ents  h ave and h ave not been fulfilled.

1.4 Referenced Docum ents
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• South w e st Re s earch  Institute , Proposal for th e  M ode l D e ploym e nt Initiative  Syste m  Inte gration,
Sw R I Proposal No. 10-20342, Novem ber 19 9 6.

• Texas  Departm ent of Transportation, R e q ue s t for Offe r (RFO) for th e  M ode l D e ploym e nt Initiative
Syste m  Inte gration, 60115-7-70030, Specification No. TxDOT 79 5-SAT-01, October 19 9 6.

• South w e st Re s earch  Institute , Life Link  Syste m  D e s ign Docum e nt, Decem ber 19 9 7.

2. Acceptance Test M eth ods and Procedures

Th is  s ection de scribe s  th e  te st m eth ods and procedures for executing th e  LifeLink  ATP.  Th e  te st cas e s  to
be com pleted during execution of th is  ATP h ave been designed to dem onstrate  th at th e  LifeLink  System
m e ets  th e  specified requirem ents .  Each  of th e s e  re quirem ents  is  furth e r docum ented in Section 3 in th e
traceability m atrix.  For each  re quirem ent, th e  m atrix contains  traceability inform ation to s h ow  th e
relations h ip betw e en th e  re quirem ent and oth er re quirem ents , design elem ents , and th e ATP.

2.1 Test Identification

 Th e follow ing s ections describe  specific te sts  th at s h all be carried out to dem onstrate  th at th e system  m e ets
re quired specifications .  Th e  preparation re quired for each  te st, th e  specific re quirem ents  to be verified,
th e  te st conditions , and th e  expected results  are described.
 
Th e specific re quirem ents  to be verified are derived from , and cros s -referenced to, specific re quirem ents
listed in th e  Life Link  Syste m  D e s ign Docum e nt, Decem ber 19 9 7. Th e  te sts  w ill be identified w ith  a project
unique  identifie r.  Th is  identifie r w ill h ave th e  follow ing form at:
<System  M nem onic> -<Subsystem  M nem onic> -<Test Num ber>

System  M nem onic
Th e system  m nem onic uniquely identifie s  th e  LifeLink  System  to distinguis h  its  acceptance
te sts  from  th e  te sts  of th e  oth e r MDI system s . Th e system  m nem onic for th e  LifeLink
System  is  LL.

Subsystem  M nem onic
Th e m nem onic for each  s et of LifeLink  subsystem  te sts  is :
SYST General and System  R e quirem ents
AMBT Am bulance Subsystem  R e quirem ents
FBH T Roads ide Fiber H ub Subsystem  R e quirem ents
TOCT TransGuide Operations  Center Subsystem  R equirem ents
H OST H ospital Subsystem  R e quirem ents

Test Num ber
Th e te sts  are  num bered sequentially w ith in a given subsystem .

 
Th e re quirem ents  are discussed in five m ajor s ections  as  follow s :

 
• Section 2.4 – All requirem ents  related to th e  am bulance subsystem .
• Section 2.5 – All requirem ents  related to th e  h ospital subsystem .
• Section 2.6 – All requirem ents  related to th e  roads ide fiber h ub subsystem .
• Section 2.7 – All requirem ents  related to th e  TransGuide Operations  Center subsystem .
• Section 2.8 – All general and system  re quirem ents .
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2.2 Test Case Design

Test cas e s  w ill be im plem ented using one or m ore  of th e  follow ing qualification m eth ods:

• Inspection.  Th e  visual exam ination of com puter code docum entation, h ardw are , etc.
• Dem onstration. Th e  operation of th e system , or a part of th e system , th at relie s  on obs e rvable

functional operation not re quiring th e  us e  of instrum entation, special te st e quipm ent, or subsequent
analysis.

• Test.  Th e  operation of th e system , or a part of th e system , us ing instrum entation or oth er special
te st e quipm ent to collect data for later analysis.

• Analysis.  Th e  proce s s  of accum ulating data obtained from  oth er qualification m eth ods.  Exam ples
are  reduction, interpretation, or extrapolation of te st re sults .

2.3 Problem  R eporting

Problem s detected during execution of th e ATP w ill be clas s ified by category as  follow s :

• Softw are  problem .  Th e  softw are does not operate  according to th e  specified requirem ents  and th e
re quirem ents  are  correct.

• H ardw are  problem .  Th e  h ardw are does not operate  according to th e  specified requirem ents  and
th e  re quirem ents  are  correct.

• Docum entation problem .  Th e  softw are/h ardw are does not operate  according to th e  specified
re quirem ents but th e  softw are/h ardw are  operation is  correct.

• Des ign problem .  Th e  softw are/h ardw are  operate s  according to th e  specified requirem ents but a
design deficiency exists .  Th e des ign deficiency m ay not alw ays  re sult in a direct observable
operational problem  but pos s e s s e s  th e  potential for creating furth er problem s .

Problem s detected during execution of th e ATP w ill be clas s ified by priority as  follow s :

• Priority 1:  A problem  th at prevents  th e  accom plis h m ent of an operational or e s s ential capability.
• Priority 2:  A problem  th at re sults  in us e r/operator inconvenience  or annoyance but does not affect

required operational or e s s ential capability.
• Priority 3:  Any oth er effect.

R ete sting w ill cons ist of repeating a subset of th e  te st cas e s  after ch ange s  h ave been m ade  to correct
problem s  found in previous  te sting.  R ete sting w ill be cons idered com plete if: (a) te st cas e s  th at revealed
problem s  in th e  previous  te sting h ave been repeated and th e  re sults  h ave m et acceptance criteria, and (b)
te st cas e s  th at revealed no problem s during th e  previous  te sting but te st functions  th at are  affected by th e
corrections  h ave been repeated and th e  re sults  h ave m et acceptance criteria.

2.4 LL-AM BT

 Th is  te st verifie s  am bulance subsystem  re quirem ents  for th e  MDI LifeLink  System .
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2.4.1 H ardw are Preparation

 H ardw are  installed in operating configuration.
 

2.4.2 Softw are Preparation

 Softw are  installed in operating configuration.
 

2.4.3 O th er Pre-Test Preparation

 None.
 

2.4.4 Test Description

 Th e follow ing te st cas e s  are  im plem ented under th is  te st:
 LL-AM BT-1 Verifie s  th e  e quipm ent specifications  of th e  am bulance subsystem .
 LL-AM BT-2 Verifie s  th e  us e r-interface  re quirem ents  of th e  am bulance subsystem .
 LL-AM BT-3 Verifie s  th e  location/m ounting re quirem ents  of th e  am bulance subsystem .
 LL-AM BT-4 Verifie s  th e  pow er-m oding re quirem ents  of th e  am bulance subsystem .
 

2.4.4.1 LL-AM BT-1

 Th is  te st verifie s  th e  e quipm ent specifications  of th e  am bulance subsystem .
 

2.4.4.1.1 Requirem ents Addressed

LL-AM B-001 Th e  am bulance m obile com m unication link  s h all utilize  a spread spectrum  Eth ernet
bridge  radio.

LL-AM B-002 Th e  am bulance subsystem  s h all include an industrial com puter.
LL-AM B-003 Th e  am bulance com puter s h all be able to provide necessary connections  and ports  for

th e  videoconferencing system .
LL-AM B-004 Th e  am bulance com puter s h all be able to provide a connection for th e  spread

spectrum  Eth ernet bridge  radio.
LL-AM B-005 Th e  am bulance com puter s h all be able to provide necessary connections  and ports  for

connection to optional vital statistics  e quipm ent.
LL-AM B-006 Th e  am bulance subsystem  s h all provide a videoconferencing cam era and lens  capable

of providing a video resolution m atch ing or exceeding th e  capabilitie s  of th e
videoconferencing codec.

LL-AM B-008 Th e  am bulance subsystem  s h all include a h eads et containing a m icroph one  and
speak e r w h ich  enable voice  com m unications  as  part of th e  videoconferencing s e s s ion.

2.4.4.1.2 Prerequisite Conditions

H ardw are  and softw are  preparation is  com plete.
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2.4.4.1.3 Test Inputs

 Docum entation.
 

2.4.4.1.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
 

2.4.4.1.5 Test Procedure

 Using applicable docum entation verify:
 

1) th e  W EB RADIO  is  a spread spectrum  Eth ernet bridge  radio;

2) th e  com puter is  an industrial com puter w ith  th e  follow ing com ponents :

a) 2 PCI ports  available for a graph ics  adapter and codec,

b) a 10 M b Eth ernet adapter w ith  an RJ-45 connector,

c) a DB-9  s e rial port available for vital data connection;

3) th e  cam era re solution is  at least CIF (at least 240 h orizontal scan line s);

4) th e  h eads et h as both  speak e rs  and a m icroph one .

2.4.4.1.6 Assum ptions and Constraints

 None.
 

2.4.4.1.7 Test Results

Yes       No
r r Doe s  th e  W EB RADIO  m e et th e  re quired specifications?
r r Doe s  th e  com puter m e et th e  re quired specifications?
r r Doe s  th e  cam era m e et th e  re quired specifications?
r r Doe s  th e  h eads et m e et th e  re quired specifications?
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.4.4.2 LL-AM BT-2

 Th is  te st verifie s  th e  us e r-interface  re quirem ents  of th e  am bulance subsystem .
 

2.4.4.2.1 Requirem ents Addressed

LL-AM B-009 User interface  to th e  LifeLink  am bulance com puter s h all lim it (to a practical extent)
th e  actions  re quired to originate  or term inate  a videoconferencing s e s s ion.

2.4.4.2.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.
Th e  am bulance subsystem  h as  ignition pow er.
Th e  TOC SNM P com puter m ay be  used in place of th e  L1TC facility node since th ey h ave functionally th e
sam e  configuration relative to th is  te st.

2.4.4.2.3 Test Inputs

 None.
 

2.4.4.2.4 Test Results Evaluation

 Th e LifeLink  am bulance system  is  expected to re quire  m inim al interaction w ith  th e  us e r.
 

2.4.4.2.5 Test Procedure

1. Pow er up th e  am bulance subsystem  by pressing one (1) button m ark ed “Pow er”.

2. Initiate  th e  conference by pressing one (1) button m ark ed “Initiate/Term inate”.

3. Select a L1TC facility node by entering th e  tw o (2) digit code  on th e  k eypad or s electing th e default
node  (no buttons  pre s s ed).

4. Confirm  th e  s election by pre s s ing one  (1) button m ark ed “Enter”.

5. Verify th e  connection succe s sfully com pleted.

6. Term inate  th e  conference by pressing one (1) button m ark ed “Initiate/Term inate”.

2.4.4.2.6 Assum ptions and Constraints

 Th e am bulance is  in range  of a parent W EB RADIO  th at in turn is  connected to a L1TC facility node.
 
 
 



LifeLink Acceptance Test Plan7

2.4.4.2.7 Test Results

Yes       No
r r Doe s  th e system  pow er up w ith  only one  (1) button pre s s?
r r Doe s  th e  conference  initiate  w ith in tw o (2) to four (4) button pre s s e s?
r r Doe s  th e  conference  term inate  w ith  only one  (1) button pre s s?
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.4.4.3 LL-AM BT-3

 Th is  te st verifie s  th e  location/m ounting re quirem ents  of th e  am bulance subsystem .
 

2.4.4.3.1 Requirem ents Addressed

LL-AM B-007 Th e  am bulance subsystem  s h all provide a videoconferencing cam era and lens  capable
of providing a default field of view  directed at th e  patient under transport.

2.4.4.3.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.
LifeLink  am bulance subsystem  running in operational m ode.

2.4.4.3.3 Test Inputs

 None.
 

2.4.4.3.4 Test Results Evaluation

 Th e LifeLink  am bulance system  is  expected to transm it th e  view  directed at th e  patient under transport.
 

2.4.4.3.5 Test Procedure

 Verify th e default local im age  view  contains  th e  view  directed at th e  patient under transport.
 

2.4.4.3.6 Assum ptions and Constraints

 Th e am bulance h as  ignition pow er.
 Th e am bulance subsystem  h as  com pleted conferencing initialization.
 Th e patient under transport is  lying on th e  gurney.
 

2.4.4.3.7 Test Results

Yes       No
r r Doe s  th e  local im age  provide a default field of view  directed at th e  patient under

transport?

 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.4.4.4 LL-AM BT-4

 Th is  te st verifie s  th e  pow er-m oding re quirem ents  of th e  am bulance subsystem .
 

2.4.4.4.1 Requirem ents Addressed

LL-AM B-010 Th e  am bulance subsystem  s h all include a pow er system  interface  capable of operation
during ignition pow er.

LL-AM B-011 Th e  am bulance subsystem  s h all include a pow er system  interface  capable of providing
m om entary pow er w h en ignition pow er is  lost.

LL-AM B-012 Th e  am bulance subsystem  s h all include a pow er system  interface  w ith  an em ergency
k ill sw itch .

LL-AM B-013 Th e  am bulance subsystem  s h all include a pow er system  interface  capable of alerting
th e  com puter of a los s  of am bulance pow er.

2.4.4.4.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.
Am bulance subsystem  is  not active.

2.4.4.4.3 Test Inputs

 None.
 

2.4.4.4.4 Test Results Evaluation

 Th e LifeLink  am bulance system  is  expected to allow  for operation w h en cons istent ignition pow er is
pre s ent, perform  graceful s h utdow ns  upon th e  los s  of cons istent ignition pow er, and offer an em ergency
s h utdow n m ech anism .
 

2.4.4.4.5 Test Procedure

1. Verify th e  am bulance subsystem  can be  activated w h en cons istent ignition pow er is  pre s ent as  follow s :
• Start th e  am bulance.
• Pre s s  th e button labeled “Pow er On”.
• Verify th e system  activate s  and conferencing initialization com plete s .
• Pre s s  th e button labeled “Pow er Off”.
• Verify th e system  deactivate s  after approxim ately th re e  (3) m inute s .

2. Verify th e  am bulance subsystem  can perform  graceful s h utdow ns  upon th e  los s  of cons istent ignition
pow er as  follow s :

• Start th e  am bulance and LifeLink  am bulance subsystem .
• Turn th e  am bulance off.
• Verify th e system  pow er rem ains  active.
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• Verify th e  com puter is  aw are  of th e  pow er loss by observing th e  s h utdow n procedure initiating
w ith in 3 m inute s .

• Verify th e  com puter s h utdow n procedure com plete s  prior to pow er deactivation.

3. Verify th e  am bulance subsystem  offers  an em ergency s h utdow n m ech anism  as  follow s :
• Start th e  am bulance and LifeLink  am bulance subsystem .
• W ait for th e  com pletion of th e  conferencing initialization.
• Activate th e  em ergency k ill sw itch .
• Verify th at th e system  h as been deactivated.

2.4.4.4.6 Assum ptions and Constraints

Constant ignition pow er is  not guaranteed.
Graceful system  s h utdow ns decreas e  m aintenance re quirem ents .
Safety is sue s  m ay re quire  an em ergency s h utdow n.

2.4.4.4.7 Test Results

Yes       No
r r Doe s  th e system  activate w h en ignition pow er is  pre s ent?
r r Doe s  th e system  gracefully sh ut dow n?
r r Doe s  th e system  s h ut dow n w h en th e  em ergency k ill sw itch  is  activated?
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.5 LL-H O ST

 Th is  te st verifie s  h ospital subsystem  re quirem ents  for th e  MDI LifeLink  System .
 

2.5.1 H ardw are Preparation

 H ardw are  installed in operating configuration.
 

2.5.2 Softw are Preparation

 Softw are  installed in operating configuration.
 

2.5.3 O th er Pre-Test Preparation

 None.
 

2.5.4 Test Description

 Th e follow ing te st cas e s  are  im plem ented under th is  te st:
 LL-H OST-1 Verifie s  th e  e quipm ent specifications  of th e  h ospital subsystem .
 LL-H OST-2 Verifie s  th e  us e r-interface  re quirem ents  of th e  h ospital subsystem .
 LL-H OST-3 Verifie s  th e  location/m ounting re quirem ents  of th e  h ospital subsystem .
 

2.5.4.1 LL-H O ST-1

 Th is  te st verifie s  th e  e quipm ent specifications  of th e  h ospital subsystem .
 

2.5.4.1.1 Requirem ents Addressed

LL-H OS-001 Th e  L1TC facility subsystem  s h all include one PC.
LL-H OS-002 Th e  L1TC facility PC s h all provide necessary connections  and ports  for connection to

fixed location vital statistics  m onitoring e quipm ent.
LL-H OS-003 Th e  L1TC facility PC s h all support 10Bas eT Eth ernet connectivity.

2.5.4.1.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.

2.5.4.1.3 Test Inputs

 Docum entation.
 

2.5.4.1.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
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2.5.4.1.5 Test Procedure

 Using applicable docum entation verify:
1) th e  com puter is  a PC w ith  th e  follow ing com ponents :

a) a PCI port available for a codec,
b) a 10 M b Eth ernet adapter w ith  an RJ-45 connector,
c) a DB-9  s e rial port available for vital data connection;

2) th e  cam era re solution is  at least CIF (at least 240 h orizontal scan line s);
3) th e  h eads et h as both  speak e rs  and a m icroph one .

2.5.4.1.6 Assum ptions and Constraints

 None.
 

2.5.4.1.7 Test Results

Yes       No
r r Doe s  th e  com puter m e et th e  re quired specifications?
r r Doe s  th e  cam era m e et th e  re quired specifications?
r r Doe s  th e  h eads et m e et th e  re quired specifications?
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.5.4.2 LL-H O ST-2

 Th is  te st verifie s  th e  us e r-interface  re quirem ents  of th e  h ospital subsystem .
 

2.5.4.2.1 Requirem ents Addressed

LL-H OS-005 User interface  to th e  LifeLink  L1TC facility com puter s h all lim it (to a practical
extent) th e  actions  re quired to answ er, transfer, or term inate  a videoconferencing
s e s s ion.

LL-GEN-003 A full-duplex videoconferencing s e s s ion w ith  an am bulance m ay be  transferred to
anoth er L1TC facility.

2.5.4.2.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.
LifeLink  h ospital subsystem  running in operational m ode.
 Th e h ospital subsystem  h as  com pleted conferencing initialization.
 A conference  h as been initiated by an am bulance node .
 

2.5.4.2.3 Test Inputs

 None.
 

2.5.4.2.4 Test Results Evaluation

 Th e LifeLink  h ospital system  is  expected to re quire  m inim al interaction w ith  th e  us e r.
 Th e control of th e  conference  is  expected to be transferable to anoth er node .
 

2.5.4.2.5 Test Procedure

1. Ack now ledge th e  incom ing conference by pressing one (1) k ey m ark ed “Enter”.
2. Initiate  a consulting node by pressing one (1) k ey m ark ed “F6”.
3. Select a L1TC facility node by entering th e  tw o (2) digit code  on th e  k eyboard or s electing th e default

node  (no buttons  pre s s ed).
4. Confirm  th e  s election by pre s s ing one  (1) button m ark ed “Enter”.
5. Verify th e  connection succe s sfully com pleted.
6. Initiate  a transfer by pre s s ing one  (1) k ey m ark ed “F5”.
7. Select a L1TC facility node by entering th e  tw o (2) digit code  on th e  k eyboard or s electing th e default

node  (no buttons  pre s s ed).
8. Confirm  th e  s election by pre s s ing one  (1) button m ark ed “Enter”.
9 . Verify th e  transfer is  succe s sfully com pleted and th e  original node  h as  term inated its  connection.
10. Term inate  th e  conference by pressing one (1) button m ark ed “Initiate/Term inate”.
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2.5.4.2.6 Assum ptions and Constraints

 Th e h ospital com puter is  alw ays  on w ith  a guaranteed pow er source .

2.5.4.2.7 Test Results

Yes       No
r r Doe s  th e  ack now ledgem ent of an incom ing conference  re quire  only one  (1) k ey

pre s s?
r r Doe s  th e  consulting m ode activate w ith in tw o (2) to four (4) k ey entrie s?
r r Doe s  th e  transfer function activate w ith in tw o (2) to four (4) k ey entrie s?
r r Doe s  th e  conference  term inate  w ith  only one  (1) k ey press?
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________



LifeLink Acceptance Test Plan15

2.5.4.3 LL-H O ST-3

 Th is  te st verifie s  th e  location re quirem ents  of th e  h ospital subsystem .
 

2.5.4.3.1 Requirem ents Addressed

LL-H OS-004 Th e  L1TC facility PC s h all provide unobstructed acce s s  to oth er L1TC facility
equipm ent or w alk w ays .

2.5.4.3.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.

2.5.4.3.3 Test Inputs

 None.
 

2.5.4.3.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
 

2.5.4.3.5 Test Procedure

 Inspect th e  location of th e  LifeLink  h ospital subsystem  to ensure  unobstructed acce s s  to oth er L1TC facility
equipm ent or w alk w ays .
 

2.5.4.3.6 Assum ptions and Constraints

 None.
 

2.5.4.3.7 Test Results

Yes       No
r r Doe s  th e  LifeLink  h ospital subsystem  location m e et th e  re quired specification?

 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.6 LL-FBH T

 Th is  te st verifie s  roads ide fiber h ub subsystem  re quirem ents  for th e  MDI LifeLink  System .
 

2.6.1 H ardw are Preparation

 H ardw are  installed in operating configuration.
 

2.6.2 Softw are Preparation

 Softw are  installed in operating configuration.
 

2.6.3 O th er Pre-Test Preparation

 None.
 

2.6.4 Test Description

 Th e follow ing te st cas e s  are  im plem ented under th is  te st:
 LL-FBH T-1 Verifie s  th e  radio specifications  of th e  roads ide fiber h ub subsystem .
 LL-FBH T-2 Verifie s  th e installation re quirem ents  of th e  roads ide fiber h ub system .
 LL-FBH T-3 Verifie s  th e  functional requirem ents  of th e  roads ide fiber h ub system .
 

2.6.4.1 LL-FBH T-1

 Th is  te st verifie s  th e  e quipm ent specifications  of th e  roads ide fiber h ub subsystem .
 

2.6.4.1.1 Requirem ents Addressed

LL-FBH -001 Th e  roads ide fiber h ub term inal subsystem  s h all include a spread spectrum  Eth ernet
bridge  radio located on each  cam era pole in an environm ental box.

LL-SYS-005 Th e system  s h all us e  a w irele s s , spread spectrum  com m unications  ch annel for
com m unication betw e en am bulance s  and roads ide fiber h ub term inals.

LL-GEN-004 Th e system  s h all us e  optical fibers in th e  TransGuide infrastructure  as  th e back bone  of
th e  com m unications system .

2.6.4.1.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.

2.6.4.1.3 Test Inputs

 Docum entation.
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2.6.4.1.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
 

2.6.4.1.5 Test Procedure

Select a fiber h ub at random  to be representative of all fiber h ubs and perform  th e  follow ing:

1) Review  m ech anical design draw ings  of th e  environm ental box to verify th at th e  enclosure  w ill h ous e  a
W EB radio.

2) Using applicable docum entation, verify:

a) th e  W EB radios  utilize  spread spectrum  tech nology;

b) th e  W EB radios  utilize  th e Eth ernet protocol.

3) Verify th at th e  LifeLink  System  is  connected to optical fibers in th e  TransGuide infrastructure .

2.6.4.1.6 Assum ptions and Constraints

 Boxe s  h ave been as s em bled to th e  m ech anical design draw ing specifications .
 One LifeLink  fiber h ub is  repre s entative of all LifeLink  fiber h ubs.  (Note:  LL-FH BT-3 &  LL-TOCT-2
verify functionality of each  LifeLink  fiber h ub individually).
 

2.6.4.1.7 Test Results

Yes       No
r r Do th e  roads ide fiber h ub subsystem  environm ental boxe s  m e et th e  re quired

specification?
r r Do th e  roads ide fiber h ub subsystem  W EB radios  m e et th e  re quired

specification?
r r Doe s  th e  roads ide fiber h ub subsystem  utilize  optical fibers in th e  TransGuide

infrastructure?

 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.6.4.2 LL-FBH T-2

 Th is  te st verifie s  th e  installation re quirem ents  of th e  roads ide fiber h ub subsystem .
 

2.6.4.2.1 Requirem ents Addressed

LL-FBH -002 Th e  roads ide fiber h ub term inal subsystem  s h all provide netw ork  continuity betw e en
each  TransGuide fiber h ub and th e  TOC w ith  W DM device s  on th e  protect fiber
pairs .

LL-FBH -003 Th e  roads ide fiber h ub term inal subsystem  s h all us e  existing TransGuide cam era
poles  and roads ide fiber h ub term inals.

2.6.4.2.2 Prerequisite Conditions

H ardw are  and softw are  preparation is  com plete.

2.6.4.2.3 Test Inputs

 None.
 

2.6.4.2.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
 

2.6.4.2.5 Test Procedure

One roads ide fiber h ub subsystem  w ill be selected at random  for inspection to verify:

1) installation of W D M  device s  in an existing roads ide fiber h ub;

2) installation of W D M  device s  on th e  protect fibers;

3) installation of radio enclosure  on an existing TransGuide cam era pole.

2.6.4.2.6 Assum ptions and Constraints

 One LifeLink  fiber h ub is  repre s entative of all LifeLink  fiber h ubs.  (Note:  LL-FH BT-3 &  LL-TOCT-2
verify functionality of each  LifeLink  fiber h ub individually).
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2.6.4.2.7 Test Results

Yes       No
r r Doe s  th e  roads ide fiber h ub subsystem  us e  W D M  device s?
r r Doe s  th e  roads ide fiber h ub subsystem  us e  existing TransGuide facilitie s?
 
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.6.4.3 LL-FBH T-3

 Th is  te st verifie s  th e  functional requirem ents  of th e  roads ide fiber h ub subsystem .
 

2.6.4.3.1 Requirem ents Addressed

LL-FBH -004 Each  roads ide fiber h ub subsystem  s h all provide a com m unications  link  capable of
supporting data transm is s ion betw e en an am bulance radio registered to th e  roads ide
fiber h ub radio and th e  TOC.

2.6.4.3.2 Prerequisite Conditions

H ardw are  and softw are  preparation is  com plete.
Th e  TOC SNM P com puter is  configured and ready to rece ive a videoconference  from  an am bulance.
Th e  am bulance subsystem  is  active and ready to initiate  a conference .

2.6.4.3.3 Test Inputs

 None.
 

2.6.4.3.4 Test Results Evaluation

 Each  roads ide fiber h ub subsystem  s h ould serve as  an acce s s  point into th e  TOC subsystem
com m unications back bone .
 

2.6.4.3.5 Test Procedure

Verify th e  functionality of each  roads ide fiber h ub subsystem  by th e  follow ing:

1) Initiate  a conference  from  th e  am bulance to th e  TOC SNM P com puter.

2) Drive th e  am bulance along th e  portions  of th e  San Antonio H igh w ay System  w h e re  LifeLink  System
radios  are  installed.

3) At th e  TOC, verify th e  functionality of each  roads ide fiber h ub subsystem  by observing th e  activity
indicator corre sponding to each  fiber h ub turn on for approxim ately five (5) s econds  w h ile th e
videoconference  is  in progre s s .

2.6.4.3.6 Assum ptions and Constraints

 Since  th e  nature  of th e system  does not ensure  th e  am bulance w ill com m unicate  w ith  every s ingle roads ide
fiber h ub subsystem , repeated laps  or specific pos itioning of th e  am bulance m ay be  nece s sary to verify
som e  of th e  fiber h ub subsystem s .
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2.6.4.3.7 Test Results

FH 001A
Pas s      Fail
r r

FH 001B
Pas s      Fail
r r

FH 002
Pas s      Fail
r r

FH 003
Pas s      Fail
r r

FH 004
Pas s      Fail
r r

FH 005
Pas s      Fail
r r

FH 006
Pas s      Fail
r r

FH 008
Pas s      Fail
r r

FH 009
Pas s      Fail
r r

FH 010
Pas s      Fail
r r

FH 0011
Pas s      Fail
r r

FH 0012
Pas s      Fail
r r

FH 013
Pas s      Fail
r r

FH 014
Pas s      Fail
r r

FH 015
Pas s      Fail
r r

FH 016
Pas s      Fail
r r

FH 0017
Pas s      Fail
r r

FH 018
Pas s      Fail
r r

FH 019
Pas s      Fail
r r

FH 020
Pas s      Fail
r r

FH 021
Pas s      Fail
r r

FH 022
Pas s      Fail
r r

FH 024
Pas s      Fail
r r

FH 025
Pas s      Fail
r r

FH 026
Pas s      Fail
r r

FH 027
Pas s      Fail
r r

FH 028
Pas s      Fail
r r

FH 029
Pas s      Fail
r r

FH 030
Pas s      Fail
r r

FH 031
Pas s      Fail
r r

FH 032
Pas s      Fail
r r

FH 033
Pas s      Fail
r r

FH 034
Pas s      Fail
r r

FH 035
Pas s      Fail
r r

FH 036
Pas s      Fail
r r

FH 037
Pas s      Fail
r r

FH 038
Pas s      Fail
r r

FH 039
Pas s      Fail
r r

FH 040
Pas s      Fail
r r

FH 041
Pas s      Fail
r r

FH 042
Pas s      Fail
r r

FH 0043
Pas s      Fail
r r

FH 045
Pas s      Fail
r r

FH 046
Pas s      Fail
r r

FH 047
Pas s      Fail
r r

FH 048
Pas s      Fail
r r

FH 049
Pas s      Fail
r r

FH 050
Pas s      Fail
r r

FH 051
Pas s      Fail
r r

Yes       No
r r Do ALL th e  roads ide fiber h ub subsystem s  support data transfer betw e en th e

TOC and a registered radio?
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.7 LL-TO CT

 Th is  te st verifie s  TransGuide Operations  Center subsystem  re quirem ents  for th e  MDI LifeLink  System .
 

2.7.1 H ardw are Preparation

 H ardw are  installed in operating configuration.
 

2.7.2 Softw are Preparation

 Softw are  installed in operating configuration.
 

2.7.3 O th er Pre-Test Preparation

 None.
 

2.7.4 Test Description

 Th e follow ing te st cas e s  are  im plem ented under th is  te st:
 LL-TOCT-1 Verifie s  th e  com puter specifications  of th e  TransGuide Operations  Center subsystem .
 LL-TOCT-2 Verifie s  th e  com m unications  specifications  of th e  TransGuide Operations  Center

subsystem .
 

2.7.4.1 LL-TO CT-1

 Th is  te st verifie s  th e  com puter specifications  of th e  TransGuide Operations  Center subsystem .
 

2.7.4.1.1 Requirem ents Addressed

LL-TOC-001 Th e  TOC subsystem  s h all include a com puter m atch ing  th e  follow ing specifications :
Provide capability to s e rve as  th e  SNM P h ost.

LL-TOC-002 Th e  TOC subsystem  s h all include a com puter m atch ing  th e  follow ing specifications :
Provide capability to s e rve as  a videoconferencing node .

LL-SYS-007 Th e system  s h all provide for th e  us e  of standard Sim ple Netw ork  M anagem ent
Protocol (SNM P) tech nique s  for netw ork  m anagem ent of all Eth ernet configurable
device s  including spread spectrum  radios  from  one  central control node .

2.7.4.1.2 Prerequisite Conditions

H ardw are  and softw are  preparation is  com plete.

2.7.4.1.3 Test Inputs

 Docum entation.
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2.7.4.1.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
 

2.7.4.1.5 Test Procedure

 Using applicable docum entation and ph ysical inspection verify:
 

1) th e  com puter is  a PC w ith  th e  follow ing com ponents :

a) a PCI port available for a codec,

b) a 10 M b Eth ernet adapter w ith  an RJ-45 connector,
 

c) a DB-9  s e rial port available for vital data connection;

2) th e  cam era re solution is  at least CIF (at least 240 h orizontal scan line s);

3) th e  h eads et h as both  speak e rs  and a m icroph one;

4) th e  com puter m e ets  th e  re quirem ents defined in th e  SNM P m anual.

2.7.4.1.6 Assum ptions and Constraints

 None.
 

2.7.4.1.7 Test Results

Yes       No
r r Doe s  th e  com puter m e et th e  re quired conferencing specifications?
r r Doe s  th e  cam era m e et th e  re quired specifications?
r r Doe s  th e  h eads et m e et th e  re quired specifications?
r r Doe s  th e  com puter m e et th e  re quired SNM P specifications?
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.7.4.2 LL-TO CT-2

 Th is  te st verifie s  th e  com m unications  specifications  of th e  TransGuide Operations  Center subsystem .
 

2.7.4.2.1 Requirem ents Addressed

LL-TOC-003 Th e  TOC subsystem  s h all provide a com m unications system  capable of supporting th e
re quired Eth ernet connectivity betw e en th e  TOC and th e  re spective L1TC facilitie s .

2.7.4.2.2 Prerequisite Conditions

H ardw are  and softw are  preparation is  com plete.

2.7.4.2.3 Test Inputs

 Docum entation.
 

2.7.4.2.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
 

2.7.4.2.5 Test Procedure

 Using applicable docum entation verify:
 

1) th e  fiber optic transce ivers  support 10 M b Full-Duplex Eth ernet;

2) th e Eth ernet sw itch e s  support 10 M b Full-Duplex Eth ernet;

3) th e Eth ernet sw itch e s  total 59  ports  available for fiber h ub connections;

4) th e Eth ernet sw itch e s  h ave a port available for connection to Univers ity H ospital;

5) th e Eth ernet sw itch e s  are  interconnected.

Us ing th e  SNM P com puter:

1) initiate  a ping to each  of th e  59  radios;

2) verify a re spons e  from  each  radio;

3) initiate  a ping to Univers ity H ospital;

4) verify a re spons e  from  th e  h ospital node .

2.7.4.2.6 Assum ptions and Constraints
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 None.
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2.7.4.2.7 Test Results

FH 001A
Pas s      Fail
r r

FH 001B
Pas s      Fail
r r

FH 002
Pas s      Fail
r r

FH 003
Pas s      Fail
r r

FH 004
Pas s      Fail
r r

FH 005
Pas s      Fail
r r

FH 006
Pas s      Fail
r r

FH 008
Pas s      Fail
r r

FH 009
Pas s      Fail
r r

FH 010
Pas s      Fail
r r

FH 0011
Pas s      Fail
r r

FH 0012
Pas s      Fail
r r

FH 013
Pas s      Fail
r r

FH 014
Pas s      Fail
r r

FH 015
Pas s      Fail
r r

FH 016
Pas s      Fail
r r

FH 0017
Pas s      Fail
r r

FH 018
Pas s      Fail
r r

FH 019
Pas s      Fail
r r

FH 020
Pas s      Fail
r r

FH 021
Pas s      Fail
r r

FH 022
Pas s      Fail
r r

FH 024
Pas s      Fail
r r

FH 025
Pas s      Fail
r r

FH 026
Pas s      Fail
r r

FH 027
Pas s      Fail
r r

FH 028
Pas s      Fail
r r

FH 029
Pas s      Fail
r r

FH 030
Pas s      Fail
r r

FH 031
Pas s      Fail
r r

FH 032
Pas s      Fail
r r

FH 033
Pas s      Fail
r r

FH 034
Pas s      Fail
r r

FH 035
Pas s      Fail
r r

FH 036
Pas s      Fail
r r

FH 037
Pas s      Fail
r r

FH 038
Pas s      Fail
r r

FH 039
Pas s      Fail
r r

FH 040
Pas s      Fail
r r

FH 041
Pas s      Fail
r r

FH 042
Pas s      Fail
r r

FH 0043
Pas s      Fail
r r

FH 045
Pas s      Fail
r r

FH 046
Pas s      Fail
r r

FH 047
Pas s      Fail
r r

FH 048
Pas s      Fail
r r

FH 049
Pas s      Fail
r r

FH 050
Pas s      Fail
r r

FH 051
Pas s      Fail
r r

Univ. H ospital
Pas s      Fail
r r

Yes       No
r r Doe s  th e  com m unications  e quipm ent m e et th e  re quired specification?
r r Doe s  connectivity exist betw e en th e  SNM P node , h ospital node , and radios?
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.8 LL-SYST

 Th is  te st verifie s  sy stem  re quirem ents  for th e  MDI LifeLink  program .
 

2.8.1 H ardw are Preparation

 H ardw are  installed in operating configuration.
 

2.8.2 Softw are Preparation

 Softw are  installed in operating configuration.
 

2.8.3 O th er Pre-Test Preparation

 None.
 

2.8.4 Test Description

 Th e follow ing te st cas e s  are  im plem ented under th is  te st:
 LL-SYST-1 Verifie s  th e  configuration of th e system .
 LL-SYST-2 Verifie s  th e  operation of th e system .
 LL-SYST-3 Verifie s  th e  vital data transfer of th e system .
 LL-SYST-4 Verifie s  th e  m obile operation of th e system .
 LL-SYST-5 Verifie s  th e  call-busy/call-w aiting of th e system .
 LL-SYST-6 Verifie s  th e  call-transfer/call-consult of th e system .
 

2.8.4.1 LL-SYST-1

 Th is  te st verifie s  th e  configuration of th e system .
 

2.8.4.1.1 Requirem ents Addressed

LL-SYS-001 Each  end of th e  videoconference  s h all provide a full-scre en view  of th e  rece ived
video w ith  a sm aller view  containing th e  local im age  th at is being transm itted.

LL-SYS-003 Th e  com puter at each  end of th e  videoconference  s h all be configured to perform
autom atic operating system  startup and application startup.

LL-SYS-006 Th e system  s h all provide voice  contact betw e en th e  controlling ph ysician and th e
am bulance LifeLink  system  operator via a s ingle h eads et provided at each  end of
th e  videoconference .

LL-SYS-008 Th e  videoconference  s h all provide :
A m inim um  re solution of CIF (352x240 pixels),
Scalability to full scre en,
Display of th e  transm itted im age ,
Operation w ith in th e  radio bandw idth .

2.8.4.1.2 Prerequisite Conditions
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H ardw are  and softw are  preparation is  com plete.
Both  system s  are  in th e  “off” state.

2.8.4.1.3 Test Inputs

Docum entation.

2.8.4.1.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
 

2.8.4.1.5 Test Procedure

1) At th e Am bulance:
a) Activate th e system  by pressing th e button labeled “Pow er On”.
b) Verify th e system  startup progre s s e s  w ith out us e r intervention until th e system  is  ready to initiate  a

conference .

2) At th e  L1TC facility:
a) Activate th e system  by pressing th e  com puter pow er button.
b) Verify th e system  startup progre s s e s  w ith out us e r intervention until th e system  is  ready to rece ive a

conference .

3) At th e Am bulance
a) Initiate  th e  conference .
b) Verify th e  rem ote  im age  is  scaled to full scre en.
c) Verify th e  local im age  appears  on th e  local-im age  m onitor.
d) Verify th e  m inim um  re solution by toggling th e  s ize  to CIF.
e) Verify bandw idth  usage  w ith  radio bandw idth  by inspecting th e  “Bite  Rate” s etting.
f) Verify th e  pre s ence  of a h eads et for audio connectivity.

4) At th e  L1TC facility:
a) Ack now ledge th e  conference .
b) Verify th e  rem ote  im age  is  scaled to full scre en.
c) Verify th e  local im age  appears  in a Picture -in-Picture display.
d) Verify th e  m inim um  re solution by toggling th e  s ize  to CIF.
e) Verify bandw idth  usage  w ith  radio bandw idth  by inspecting th e  “Bite  Rate” s etting.
f) Verify th e  pre s ence  of a h eads et for audio connectivity.

2.8.4.1.6 Assum ptions and Constraints

 None.
 
 

2.8.4.1.7 Test Results
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Yes       No
r r Do th e  com puters  autom atically progre s s  to a ready state  upon startup?
r r Doe s  th e  videoconference  m e et th e  re quired specifications?
r r Doe s  th e system  display a full scre en view  of th e  rece ived im age?
r r Doe s  th e system  display a sm aller local view  of th e  transm itted im age?
r r Doe s  th e system  contain h eads ets  as  specified?
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.8.4.2 LL-SYST-2

 Th is  te st verifie s  th e  operation of th e system .
 

2.8.4.2.1 Requirem ents Addressed

LL-GEN-001 Th e system  s h all provide an Eth ernet com m unications  netw ork , tw o w ay audio
and videoconferencing, and one  w ay vital data telem etry from  an am bulance to a
L1TC facility node.

LL-SYS-002 Each  end of th e  videoconference  s h all provide a status  w indow  indicating th e
identity of th e  rem ote  node .

2.8.4.2.2 Prerequisite Conditions

H ardw are  and softw are  preparation is  com plete.

2.8.4.2.3 Test Inputs

None.

2.8.4.2.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
 (Note:  One  w ay vital data telem etry is  te sted in LL-SYST-3.)
 

2.8.4.2.5 Test Procedure

1) At th e Am bulance:
a) Activate th e system  by pressing th e button labeled “Pow er On”.
b) Verify th e system  startup progre s s e s  w ith out us e r intervention until th e system  is  ready to initiate  a

conference .
c) Initiate  th e  conference .
d) Verify th e  rem ote  node  identity is displayed in th e  status bar.
e) Verify audio connectivity to th e  L1TC facility.
f) Verify video connectivity to th e  L1TC facility.

2) At th e  L1TC facility:
a) Ack now ledge th e  conference .
b) Verify th e  rem ote  node  identity is displayed in th e  status bar.
c) Verify audio connectivity to th e Am bulance.
d) Verify video connectivity to th e Am bulance.
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2.8.4.2.6 Assum ptions and Constraints

 None.
 

2.8.4.2.7 Test Results

Yes       No
r r Doe s  th e  LifeLink  System  provide tw o w ay audio and video com m unications?
r r Doe s  th e system  display status  m e s sage  indicating th e  rem ote  node?
 
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.8.4.3 LL-SYST-3

 Th is  te st verifie s  th e  vital data telem etry of th e system .
 

2.8.4.3.1 Requirem ents Addressed

LL-GEN-001 Th e system  s h all provide an Eth ernet com m unications  netw ork , tw o w ay audio
and videoconferencing, and one  w ay vital data telem etry from  an am bulance to a
L1TC facility node.

LL-GEN-005 Th e system  s h all support vital data telem etry at a RS-232 s e rial link  w ith  a rate
of 38.4 k bps betw e en th e  am bulance and L1TC facility involved in th e
conference  s im ultaneously w ith  a videoconferencing s e s s ion.

2.8.4.3.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.
Th e  TOC SNM P com puter m ay be  used in place of th e  L1TC facility node, since th ey h ave functionally
th e  sam e  configuration relative to th is  te st.
Vital data telem etry equipm ent is  connected at both  th e  am bulance and th e  L1TC facility node or TOC
SNM P com puter node .  (Note:  Vital data telem etry equipm ent is  not provided by th e  LifeLink  system .)

2.8.4.3.3 Test Inputs

None.

2.8.4.3.4 Test Results Evaluation

 Test re sults  w ill com ply fully w ith  referenced requirem ents .
 

2.8.4.3.5 Test Procedure

1) At th e Am bulance:
a) Verify th e  LifeLink  application is  s et to 38.4 k bps for vital data transfer.
b) Activate th e system  and initiate  th e  conference .

2) At th e  L1TC facility:
a) Verify th e  LifeLink  application is  s et to 38.4 k bps for vital data transfer.
b) Ack now ledge th e  conference .

3) Verify vital data connectivity w ith  th e  LifePak  unit by th e  follow ing:
a) Connect th e  LifePak  vital data e quipm ent to each  end of th e system .
b) Activate th e  LifePak  vital data e quipm ent at each  end.
c) Sim ulate patient vitals on th e  LifePak  in th e  am bulance.
d) Record a tw enty (20) s econd s egm ent of s im ulated vitals.
e) Transm it th e  s egm ent from  th e Am bulance to th e  L1TC facility th rough  th e  LifeLink  System .
f) Verify th at th e  L1TC facility LifePak  e quipm ent displays  th e  rece ived vital data.
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g) Verify th at th e  conference  w as  unaffected by th e  transfer.
h ) Disconnect th e  LifePak  vital data e quipm ent from  each  end of th e system .

4) Verify vital data connectivity w ith  th e  ProPak  unit by th e  follow ing:
a) Connect th e  ProPak  vital data e quipm ent to each  end of th e system .
b) Activate th e  ProPak  vital data e quipm ent at each  end.
c) Sim ulate patient vitals on th e  ProPak  in th e  am bulance.
d) Verify th at th e  L1TC facility ProPak  e quipm ent displays  th e  rece ived vital data.
e) Verify th at th e  conference  is  unaffected by th e  transfer.

2.8.4.3.6 Assum ptions and Constraints

 None.
 

2.8.4.3.7 Test Results

Yes       No
r r Doe s  th e  vital data transfer w ork  w ith  th e  LifePak  unit?
r r Doe s  th e  vital data transfer us ing th e  LifePak  occur s im ultaneously w ith  video

and audio?
r r Doe s  th e  vital data transfer w ork  w ith  th e  ProPak  unit?
r r Does yh e  vital data transfer us ing th e  ProPak  occur s im ultaneously w ith  video

and audio?

 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.8.4.4 LL-SYST-4

 Th is  te st verifie s  th e  operation of th e system .
 

2.8.4.4.1 Requirem ents Addressed

LL-SYS-004 In th e  event of a tem porary los s  of com m unications , th e system  s h all pre s ent a
"frozen" im age  of th e  last good video presented to view ers  w h ich  w ill prevail
until th e  trans ient block age  is  rem oved.

LL-SYS-009 If an am bulance initiate s  a conference  w h ile out of range of th e  radio
com m unications  netw ork , th e  conference  w ill autom atically establis h  w h en th e
am bulance enters  radio contact.

LL-SYS-010 If an am bulance drive s  out of radio contact during a conference  and re -enters
radio contact w ith in th e  tim eout period, th e  conference  w ill re sum e  w ith out
am bulance system  operator intervention.

LL-SYS-011 If an am bulance drive s  out of radio contact during a conference  and rem ains
w ith out radio contact for a tim e  exceeding th e  tim eout period, th e  conference
w ill term inate  w ith out am bulance system  operator intervention.

2.8.4.4.2 Prerequisite Conditions

H ardw are  and softw are  preparation is  com plete.
Th e  TOC SNM P com puter m ay be  used in place of th e  L1TC facility node since th ey h ave functionally th e
sam e  configuration relative to th is  te st.

2.8.4.4.3 Test Inputs

None.

2.8.4.4.4 Test Results Evaluation

 Th e system  s h ould gracefully h andle am bulance m ovem ent into and out of radio coverage .
 

2.8.4.4.5 Test Procedure

1) Verify th e  ability of th e system  to tolerate  m ovem ent in and out of system  radio coverage by th e
follow ing:
a) Pos ition th e  am bulance outs ide of th e  radio coverage  of th e system .
b) Verify th e  Link  indicator indicate s  no link .
c) Initiate  a conference  from  th e  am bulance to th e  L1TC facility.
d) Verify th e system  provides feedback  th at th e  am bulance is  not in range .
e) Verify th e system  displays  a m e s sage  offering th e  option to cancel th e  connection re que st.
f) Drive into range of th e system .
g) Verify th e  Link  indicator indicate s  a link .
h ) Verify th e  conference  e stablis h e s  w ith out additional action in th e  am bulance.
i) Ack now ledge th e  conference  at th e  L1TC facility node.
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j) Drive out of range of th e system .
k ) Re -enter range  of th e system  w ith  5 m inute s .
l) Verify th e  conference  re -e stablis h e s  w ith out additional action in th e  am bulance.
m ) Drive out of range of th e system .
n) W ait for approxim ately 5 m inute s .
o) Verify th e  conference  autom atically term inate s .

2.8.4.4.6 Assum ptions and Constraints

 None.
 

2.8.4.4.7 Test Results

Yes       No
r r Doe s  th e  LifeLink  System  m aintain a still im age during tem porary outage s?
r r Doe s  th e  LifeLink  System  com plete a previously initiated conference  upon

entering radio range?
r r Doe s  th e  LifeLink  System  re sum e  a conference  w ith out am bulance system

operator intervention if th e  link  is  re e stablis h ed w ith in th e  tim eout period?
r r Doe s  th e  LifeLink  System  term inate  a conference  if th e  am bulance does not h ave

a radio link  for longer th an th e  tim eout period?
 
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.8.4.5 LL-SYST-5

 Th is  te st verifie s  th e  call-w aiting/busy-signal of th e system .
 

2.8.4.5.1 Requirem ents Addressed

LL-GEN-002 One controlling L1TC facility node can conference  w ith  one  am bulance at a
tim e .

LL-SYS-012 If a s econd am bulance attem pts  to initiate  a videoconference  w ith  a L1TC facility
node  w h ich  is  already in a conference  s e s s ion, th e system  w ill notify both  th e
L1TC facility and th e  s econd am bulance.  Th e  s econd am bulance w ill continue
to attem pt connection, and a new  videoconference  s e s s ion w ill start w h en th e
L1TC facility term inate s  th e  existing videoconference .

2.8.4.5.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.

2.8.4.5.3 Test Inputs

None.

2.8.4.5.4 Test Results Evaluation

 Th e system  s h ould gracefully h andle re que sts  from  m ore  th an one  am bulance to participate  in a
conference .
 

2.8.4.5.5 Test Procedure

Verify th e  ability of th e system  to indicate  th e  unavailability of a node due to a prior connection by th e
follow ing:

a) Pos ition th e  am bulance w ith in th e  radio coverage  of th e system .
b) Verify th e  Link  indicator indicate s  a link .
c) Initiate  a conference betw e en th e  TOC node  and th e  L1TC facility.
d) Attem pt to initiate  a conference betw e en th e  am bulance and th e  L1TC facility.
e) Verify th e display of a m e s sage  indicating a conference  is  already in progre s s  in th e  am bulance.
f) Verify th e display of a m e s sage  indicating an attem pted connection by th e  am bulance.
g) Term inate  th e  existing TOC to L1TC facility conference .
h ) Verify th e  autom atic com pletion of th e  am bulance initiated conference .
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2.8.4.5.6 Assum ptions and Constraints

 None.
 
 

2.8.4.5.7 Test Results

Yes       No
r r Doe s  th e  am bulance display a m e s sage  indicating a conference  is  already in

progre s s?
r r Doe s  th e  L1TC facility display a m e s sage  an attem pted connection by th e

am bulance?
r r Doe s  th e  new  conference  autom atically com plete upon term ination of th e  existing

conference?
 
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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2.8.4.6 LL-SYST-6

 Th is  te st verifie s  th e  call-transfer/call-consult of th e system .
 

2.8.4.6.1 Requirem ents Addressed

LL-GEN-003 A full-duplex videoconferencing s e s s ion w ith  an am bulance m ay be  transferred to
anoth er L1TC facility.

LL-GEN-006 Additional L1TC facility nodes m ay consult in a conference  w h e re  th e  controlling
L1TC facility node directs  th e  consult node  to rece ive th e  audio and video from  th e
am bulance.

2.8.4.6.2 Prerequisite Conditions

H ardw are  and softw are  preparation com plete.

2.8.4.6.3 Test Inputs

None.

2.8.4.6.4 Test Results Evaluation

 At th e discretion of th e  controlling L1TC facility node, th e  conference  s h ould be transferable to a different
L1TC facility node.
 

2.8.4.6.5 Test Procedure

1) At th e Am bulance:
a) Activate th e system  and initiate  th e  conference .

2) At th e  L1TC facility:
a) Ack now ledge th e  conference .

3) Verify th e  ability to transfer a call by th e  follow ing at th e  controlling L1TC facility node:
a) Select a L1TC facility node by entering th e  tw o (2) digit code  on th e  k eyboard or s electing th e

default node  (no buttons  pre s s ed).
b) Confirm  th e  s election by pre s s ing one  (1) button m ark ed “Enter”.
c) Verify th e  connection is  no longer displayed on th e  original controlling node .
d) Verify th e  connection exists  on th e  new  controlling node .
e) Verify no intervention w as  re quired by th e  am bulance system  operator.
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4) Verify th e  ability to consult a call by th e  follow ing at th e  controlling L1TC facility node:
a) Initiate  a consulting node by pressing one (1) k ey m ark ed “F6”.
b) Select a L1TC facility node by entering th e  tw o (2) digit code  on th e  k eyboard or s electing th e

default node  (no buttons  pre s s ed).
c) Confirm  th e  s election by pre s s ing one  (1) button m ark ed “Enter”.
d) Verify th e  connection is  succe s sfully com pleted.

2.8.4.6.6 Assum ptions and Constraints

 None.
 

2.8.4.6.7 Test Results

Yes       No
r r Doe s  th e  conference  succe s sfully transfer to a new  control node?
r r Doe s  th e  conference  succe s sfully consult to an additional node?
 
 
 o PASS o FAIL Sw R I:___________________________  Date:_____________
 

 TxDO T:_________________________  Date:_____________
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3. REQUIREM ENTS TRACEABILITY

Requirem ent
Num ber Requirem ent Source Test Case(s) Verification

M eth od
LL-GEN-001 Th e system  s h all provide an

Eth ernet com m unications  netw ork ,
tw o w ay audio and
videoconferencing, and one  w ay
vital data telem etry from  an
am bulance to a L1TC facility
node .

P-2.5.1 LL-SYST-2
LL-SYST-3

 Dem onstration
Inspection

LL-GEN-002 One controlling L1TC facility
node  can conference  w ith  one
am bulance at a tim e .

P-2.5.1
(Derived)

LL-SYST-6  Dem onstration
Inspection

LL-GEN-003 A full-duplex videoconferencing
s e s s ion w ith  an am bulance m ay be
transferred to anoth er L1TC
facility.

P-2.5.1 LL-H OST-2
LL-SYST-6

 Dem onstration
Inspection

LL-GEN-004 Th e system  s h all us e  optical fibers
in th e  TransGuide infrastructure  as
th e back bone  of th e
com m unications system .

P-2.5.1
P-2.5.2.6.1
P-2.5.2.6.4

LL-FBH T-1  Dem onstration
Inspection

LL-GEN-005 Th e system  s h all support vital data
telem etry at a RS-232 s e rial link
w ith  a rate  of 38.4 k bps betw e en
th e  am bulance and L1TC facility
involved in th e  conference
s im ultaneously w ith  a
videoconferencing s e s s ion.

P-2.5.1
P-2.5.2.6.5
(Derived)

LL-SYST-3  Dem onstration
Inspection

LL-GEN-006 Additional L1TC facility nodes
m ay consult in a conference  w h e re
th e  controlling L1TC facility node
directs  th e  consult node  to rece ive
th e  audio and video from  th e
am bulance.

 (Derived) LL-SYST-6  Dem onstration

LL-SYS-001 Each  end of th e  videoconference
s h all provide a full-scre en view  of
th e  rece ived video w ith  a sm aller
view  containing th e  local im age
th at is being transm itted.

P-2.5.1
(ref. ch ange
order)

LL-SYST-1  Dem onstration
Inspection

LL-SYS-002 Each  end of th e  videoconference
s h all provide a status  w indow
indicating th e  identity of th e
rem ote  node .

P-2.5.1 LL-SYST-2  Dem onstration
Inspection
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Requirem ent
Num ber Requirem ent Source Test Case(s) Verification

M eth od
LL-SYS-003 Th e  com puter at each  end of th e

videoconference  s h all be
configured to perform  autom atic
operating system  startup and
application startup.

P-2.5.2.4.1
(Derived)

LL-SYST-1  Dem onstration
Inspection

LL-SYS-004 In th e  event of a tem porary los s  of
com m unications , th e system  s h all
pre s ent a "frozen" im age  of th e
last good video presented to
view ers  w h ich  w ill prevail until
th e  trans ient block age  is  rem oved.

P-2.5.1
P-2.5.2.5

LL-SYST-4  Dem onstration

LL-SYS-005 Th e system  s h all us e  a w irele s s ,
spread spectrum  com m unications
ch annel for com m unication
betw e en am bulance s  and roads ide
fiber h ub term inals.

P-2.5.1 LL-FBH T-1  Dem onstration
Inspection

LL-SYS-006 Th e system  s h all provide voice
contact betw e en th e  controlling
ph ysician and th e  am bulance
LifeLink  system  operator via a
s ingle h eads et provided at each
end of th e  videoconference .

P-2.5.1
P-2.5.2.6.3
P-2.5.2.6.5

LL-SYST-1  Dem onstration
Inspection

LL-SYS-007 Th e system  s h all provide for us e
of standard Sim ple Netw ork
M anagem ent Protocol (SNM P)
tech nique s  for netw ork
m anagem ent of all Eth ernet
configurable device s  including
spread spectrum  radios  from  one
central control node .

P-2.5.1 LL-TOCT-1  Dem onstration
Inspection

LL-SYS-008 Th e  videoconference  s h all
provide:
A m inim um  re solution of CIF
(352x240 pixels),
Scalability to full scre en,
Display of th e  transm itted im age ,
Operation w ith in th e  radio
bandw idth .

(derived) LL-SYST-1  Dem onstration
Inspection
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Requirem ent
Num ber Requirem ent Source Test Case(s) Verification

M eth od
LL-SYS-009 If an am bulance initiate s  a

conference  w h ile out of range of
th e  radio com m unications
netw ork , th e  conference  w ill
autom atically establis h  w h en th e
am bulance enters  radio contact.

(derived) LL-SYST-4  Dem onstration

LL-SYS-010 If an am bulance drive s  out of
radio contact during a conference
and re -enters  radio contact w ith in
th e  tim eout period, th e  conference
w ill re sum e  w ith out am bulance
system  operator intervention.

(derived) LL-SYST-4  Dem onstration

LL-SYS-011 If an am bulance drive s  out of
radio contact during a conference
and rem ains  w ith out radio contact
for a tim e  exceeding th e  tim eout
period, th e  conference  w ill
term inate  w ith out am bulance
system  operator intervention.

(derived) LL-SYST-4  Dem onstration

LL-SYS-012 If a s econd am bulance attem pts  to
initiate  a videoconference  w ith  a
L1TC facility node w h ich  is
already in a conference  s e s s ion,
th e system  w ill notify both  th e
L1TC facility and th e  s econd
am bulance.  Th e  s econd
am bulance w ill continue  to attem pt
connection, and a new
videoconference  s e s s ion w ill start
w h en th e  L1TC facility term inate s
th e  existing videoconference .

(derived) LL-SYST-5  Dem onstration

LL-AM B-001 Th e  am bulance m obile
com m unication link  s h all utilize  a
spread spectrum  Eth ernet bridge
radio.

P-2.5.1
P-2.5.2.6.1
P-2.5.2.6.2

LL-AM BT-1  Dem onstration
Inspection

LL-AM B-002 Th e  am bulance subsystem  s h all
include an industrial com puter.

P-2.5.2.6.2
(ref. ch ange
order)

LL-AM BT-1  Dem onstration
Inspection

LL-AM B-003 Th e  am bulance com puter s h all be
able to provide necessary
connections  and ports  for th e
videoconferencing system .

P-2.5.2.6.2 LL-AM BT-1  Dem onstration
Inspection
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Requirem ent
Num ber Requirem ent Source Test Case(s) Verification

M eth od
LL-AM B-004 Th e  am bulance com puter s h all be

able to provide a connection for
th e  spread spectrum  Eth ernet
bridge  radio.

P-2.5.2.6.2 LL-AM BT-1  Dem onstration
Inspection

LL-AM B-005 Th e  am bulance com puter s h all be
able to provide necessary
connections  and ports  for
connection to optional vital
statistics  e quipm ent.

P-2.5.2.6.2 LL-AM BT-1  Dem onstration
Inspection

LL-AM B-006 Th e  am bulance subsystem  s h all
provide a videoconferencing
cam era and lens  capable of
providing a video resolution
m atch ing or exceeding th e
capabilitie s  of th e
videoconferencing codec.

P-2.5.2.6.2
(Derived)

LL-AM BT-1  Dem onstration
Inspection

LL-AM B-007 Th e  am bulance subsystem  s h all
provide a videoconferencing
cam era and lens  able to provide a
default field of view  directed at th e
patient under transport.

P-2.5.2.6.2
(Derived)

LL-AM BT-3  Dem onstration
Inspection

LL-AM B-008 Th e  am bulance subsystem  s h all
include a h eads et containing a
m icroph one  and speak e r w h ich
enable voice  com m unications  as
part of th e  videoconferencing
s e s s ion.

P-2.5.2.6.2 LL-AM BT-1  Dem onstration
Inspection

LL-AM B-009 User interface  to th e  LifeLink
am bulance com puter s h all lim it (to
a practical extent) th e  actions
re quired to originate  or term inate
a videoconferencing s e s s ion.

P-2.5.1
P-2.5.2.6.2
(Derived)

LL-AM BT-2  Dem onstration

LL-AM B-010 Th e  am bulance subsystem  s h all
include a pow er system  interface
capable of operation during
ignition pow er.

(Derived) LL-AM BT-4  Dem onstration

LL-AM B-011 Th e  am bulance subsystem  s h all
include a pow er system  interface
capable of providing m om entary
pow er w h en ignition pow er is  lost.

(Derived) LL-AM BT-4 Dem onstration

LL-AM B-012 Th e  am bulance subsystem  s h all
include a pow er system  interface
w ith  an em ergency k ill sw itch .

(Derived) LL-AM BT-4 Dem onstration
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Requirem ent
Num ber Requirem ent Source Test Case(s) Verification

M eth od
LL-AM B-013 Th e  am bulance subsystem  s h all

include a pow er system  interface
capable of alerting th e  com puter of
a los s  of am bulance ignition
pow er.

(Derived) LL-AM BT-4 Dem onstration

LL-FBH -001 Th e  roads ide fiber h ub term inal
subsystem  s h all include a spread
spectrum  Eth ernet bridge  radio
located on each  cam era pole in an
environm ental box.

P-2.5.2.6.1.3 LL-FBH T-1  Dem onstration
Inspection

LL-FBH -002 Th e  roads ide fiber h ub term inal
subsystem  s h all provide netw ork
continuity betw e en each
TransGuide Fiber H ub and th e
TOC w ith  W DM device s  on th e
protect fiber pairs .

P-2.5.2.6.1.2 LL-FBH T-2  Dem onstration
Inspection

LL-FBH -003 Th e  roads ide fiber h ub term inal
subsystem  s h all us e  existing
TransGuide cam era poles  and
roads ide fiber h ub term inals.

P-2.5.2.6.1.3 LL-FBH T-2  Dem onstration
Inspection

LL-FBH -004 Th e  roads ide fiber h ub subsystem
s h all provide a com m unications
system  capable of supporting data
transm is s ion betw e en a radio
registered to th e  subsystem  radio
and th e  TOC.

(Derived) LL-FBH T-3  Dem onstration
 Inspection

LL-TOC-001 Th e  TOC subsystem  s h all include
a com puter m atch ing  th e
follow ing specifications : Provide
capability to s e rve as  th e  SNM P
h ost.

P-2.5.1
P-2.5.2.6.1.4
(Derived)

LL-TOCT-1  Dem onstration
Inspection

LL-TOC-002 Th e  TOC subsystem  s h all include
a com puter m atch ing  th e
follow ing specifications : Provide
capability to s e rve as  a
videoconferencing node .

P-2.5.1
P-2.5.2.6.1.4
(Derived)

LL-TOCT-1  Dem onstration
Inspection

LL-TOC-003 Th e  TOC subsystem  s h all provide
a com m unications system  capable
of supporting th e  re quired
Eth ernet connectivity betw e en th e
TOC and th e  re spective L1TC
facilitie s .

P-2.5.2.6.1.4 LL-TOCT-2  Dem onstration
Inspection
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Requirem ent
Num ber Requirem ent Source Test Case(s) Verification

M eth od
LL-H OS-001 Th e  L1TC facility subsystem  s h all

include one PC.
P-2.5.2.6.5 LL-H OST-1  Dem onstration

Inspection
LL-H OS-002 Th e  L1TC facility PC s h all

provide necessary connections  and
ports  for connection to fixed
location vital statistics  m onitoring
equipm ent.

P-2.5.2.6.5 LL-H OST-1  Dem onstration
Inspection

LL-H OS-003 Th e  L1TC facility PC s h all
support 10Bas eT Eth ernet
connectivity.

P-2.5.2.6.5 LL-H OST-1  Dem onstration
Inspection

LL-H OS-004 Th e  L1TC facility PC s h all
provide unobstructed acce s s  to
oth er L1TC facility equipm ent or
w alk w ays .

P-2.5.2.6.5 LL-H OST-3  Dem onstration
Inspection

LL-H OS-005 User interface  to th e  LifeLink
L1TC facility com puter s h all lim it
(to a practical extent) th e  actions
re quired to answ er, transfer, or
term inate  a videoconferencing
s e s s ion.

P-2.5.1
(Derived)

LL-H OST-2 Dem onstration


