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3.2.6.3 Very High Frequency/Ultra High Frequency Communications Relay    Compliance Comments 

3.2.6.3.0-1 

The Communications Relay Payload (CRP) shall be capable of providing radio relay 
(unit to unit voice and data), including repeating of secure transmissions,  between 
ground units on their tactical frequency (Very High Frequency/Ultra High Frequency 
(VHF/UHF), (FM)).   (T) 

Yes 1, 2 and 3 Ranked 
Candidates  

3.2.6.3.0-2 
The Communications Relay Payload (CRP) shall be capable of providing radio relay 
(unit to unit voice and data) between ground units on their tactical frequency 
(VHF/UHF, (FM)) and Frequency hopping waveforms. (O) 

Yes 1, 2 and 3 Ranked 
Candidates  

3.2.6.3.0-3 The CRP shall be compliant with SINCGARS and EPLRS waveforms. (T) Yes 1, 2 and 3 Ranked 
Candidates  

3.2.6.3.0-4 The CRP shall be capable of voice communication (UHF, VHF (FM)) between the 
AVO/MPO and the tactical ground unit via the AV datalink.  (O) TBD In Trade. CDL supports 

FD  analog voice 

Key Communications Relay Payload (CRP) 
Requirements 
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CRP Candidate Survey (updated 11/28/08) 

No. VHF/UHF CRP)Candidates Rqmt 
Comp. 

Status 

1 GD C4S HMS & RAYCO EPLRS MicroLite  No Waiting for additional tech and program info. GDAIS continuing discussions with 
GDC4S 

2 Modified HARRIS PRC-152 & RAYCO EPLRS 
MicroLite 

Yes Demonstrated  capability using two AN/PRC-152s on Army Shadow UAS. Will 
require separate EPLRS radio. Requires EPLRS MicroLite to provide EPLRS 
capability. NDA completed 10/28. GDAIS continuing discussions with Harris 

3 L3 NOVA MACR & RAYCO EPLRS MicroLite  Partial L3 Nova developed MACR prototype via SBIR ~ 2 years ago. Prototype demo’d 
SINCGARs relay capability; L3 Nova pursuing funding and or teaming to update 
design. NDA approved 11/3.    

4 
 

Raytheon PSC5D with EPLRS MicroLite Yes Increased SW&P compared to candidate 1-3. Provides robust, increase op range 
performance. Rayco PSC-5D capability demo’d in airborne environment. Requires 
EPLRS MicroLite to provide EPLRS capability. NDA completed 10/22. GDAIS 
continuing discussions with RAYCO 

5 ITT RT-1523 (SINCGARS) with Raytheon 
SideHat 

No Eliminated due to SW&P constraints & learned that initiative commenced two 
years ago is kaput. ITT has not returned numerous request for info 

6 RCI  ARC-210 & RAYCO EPLRS MicroLite  
 

No Eliminated due to SW&P constraints 

7 Raytheon  ARC-231& RAYCO EPLRS MicroLite  
 

No Eliminated due to SW&P constraints 
 

8 Thales LMAR No Eliminated. Does not provide CRP capability 

9 Thales MMAR plus RAYCO  EPLRS MicroLite Yes Thales MMAR is based on existing AN/PRC-148 JEM modules;  Prototype demo’d 
on Zephyr UAV.  Repackaged MMAR available early 2009. Requires EPLRS 
MicroLite to provide EPLRS capability. NDA in process. 

10 Motorola AN/PRC-153 No Eliminated. Does not cover the full 30-512 MHZ VHF/UHF band 

11 Thales Tactical Repeater (2 AN/PRC-148s) No Eliminated due to SW&P & design not suited for Airborne ops 

• Survey identified 11 possible CRP candidates 
Advanced Tech Engineering Information 
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Preliminary CRP Rankings (11/28/08) 

Rank 
1= hi 
5= low 

VHF/UHF CRP 
Candidates 

Rqmt 
Comp* 

SW&P* Link 
Range* 

Growth
* 

Status 

1 Thales MMAR plus 
RAYCO EPLRS 
MicroLite 

Yes 1 2 1 Thales MMAR is based on existing PRC-148 JEM modules;  Prototype 
demo’d on Zephyr UAV.  Repackaged MMAR available early 2009.  
May be available to support GD's Spiral-1 flight demo. Interested in 
either GD buy or acknowledged teammate options. Approximate S&W: 
5.6" H x 5" W x 9.7" D; 6 lbs; NDA in process. 

2 Modified HARRIS 
PRC-152 & Plus 
RAYCO EPLRS 
MicroLite 

Yes 1 2 3 Demonstrated  capability using two PRC-152s on Army Shadow UAS. 
Will require separate RAYCO EPLRS radio. NDA completed 10/22. 
GDAIS continuing discussions with RAYCO 

3 Raytheon PSC5D 
with  EPLRS 
Microlite 

Yes 3 1 3 Rayco PSC-5D CRP capability demo’d in airborne environment. 
Provides robust, increase op range performance. Increased SW&P 
compared to 1 & 2 ranked options.  Requires EPLRS MicroLite to 
provide EPLRS capability. NDA completed 10/22. GDAIS continuing 
discussions with RAYCO 

4 L3 NOVA MACR & 
RAYCO EPLRS 
MicroLite  

Partial 2 - 1 L3 Nova developed MACR prototype via SBIR ~ 2 years ago. Prototype 
demo’d SINCGARs relay capability; L3 Nova pursuing funding and or 
teaming to update design. NDA approved 11/3.  

5 GD C4S HMS & 
RAYCO EPLRS 
MicroLite  

No 2 3 1 May have SINGARS capability in Sept 09. Waiting for tech and 
program info. GDAIS continuing discussions with GDC4S 

• All solutions will require varying levels of modification and integration to 
comply with current CRP requirements. All candidates are not OTS, fully 

integrated solutions.   

* Based on available data as of 11/28/08; 1 = Best; 3 = Worse   
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CRP Requirement Compliance Summary 
(Updated11/28/08) 

Last Update: 11/28/08 Ranked  1 Ranked 2 Ranked 3 Ranked 4 Ranked 5 

Requirements   
Thales MMAR plus RAYCO EPLRS 

MicroLite 
 

Harris PRC & Rayco MicroLite Rayco PSC-5D & MicroLite L3 Nova MACR GD C4S HMS 

3.2.6.3 Very High Frequency/Ultra High Frequency 
Communications Relay    Compliance Comments Compliance Comments Compliance Comments Compliance Comments Compliance Comments 

3.2.6.3.0-1  

[1250]  The Communications Relay Payload (CRP) 
shall be capable of providing radio relay (unit to 
unit voice and data), including repeating of secure 
transmissions,  between ground units on their 
tactical frequency (Very High Frequency/Ultra High 
Frequency (VHF/UHF), (FM)).   (T)  

Yes 

Prototype demo’d on 
Zephyr UAV.  

Repackaged MMAR 
available early 2009 

Yes Capability demonstrated 
on Shadow UAS Yes 

Capability demonstrated on 
Airborne environment. 

Largest SW&P footprint 
compared to the other three 

options 

Yes 

MACR prototype 
demonstrated SINCGARS 
relay capability. Prototype 

does not presently support the 
full VHF/UHF 30 MHz to 512 
MHz op band.  L3 Nova has 

compliant design but, is 
looking for investment and / or 

teaming to develop 

Yes 

Compliance is 
dependent on availability 
of SFF-B HW, SRW and 

technical maturity                                                                                                           

3.2.6.3.0-2  

[1255]  The Communications Relay Payload (CRP) 
shall be capable of providing radio relay (unit to 
unit voice and data) between ground units on their 
tactical frequency (VHF/UHF, (FM)) and Frequency 
hopping waveforms. (O)  

Yes See comment above Yes See comment above Yes Capability demonstrated on 
Airborne environment TBD See comment above TBD 

Unknown. Information 
not available at survey 

completion 

3.2.6.3.0-3  [1260]  The CRP shall be compliant with 
SINCGARS and EPLRS waveforms. (T)  Yes 

SINCGARS capability 
demonstrated on Zephyr 
UAS; EPLRS capability 

demonstrated on 
various UAS platforms 

Yes 

SINCGARS capability 
demonstrated on Shadow 
UAS; EPLRS capability 

demonstrated on various 
UAS platforms 

Yes SINCGARS.EPLRS would 
be provided via MicroLite Yes SINCGARS.EPLRS would be 

provided via MicroLite SINCGARS 9/09 

It's unlikely that both 
SINCGARS and EPLRS 

waveforms will be 
available prior to DT/OT 

3.2.6.3.0-4  

[1265]  The CRP shall be capable of voice 
communication (UHF, VHF (FM)) between the 
AVO/MPO and the tactical ground unit via the AV 
datalink.  (O)  

Unknown 
Unknown. Information 
not available at survey 

completion 
Unknown 

Unknown. Information not 
available at survey 

completion 
Unknown 

Unknown. Information not 
available at survey 

completion 
Unknown 

Not with prototype. 
Information not available at 

survey completion 
TBD 

Unknown. Information 
not available at survey 

completion 
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Ranked 1  
Thales MMR & RAYCO EPLRS MicroLite 

The CRP consists of multiple radios to meet CRP requirements: One 
MMR and one EPLRS MicroLite 
 Provides VHF/UHF 30 – 512 MHz operation 

 SINCGARS & EPLRS (T) 
 Frequency Hopping (O) 

 MMR 
 MMR prototype demo’d on Zephyr UAV. See press release 

next slide 
 Repacked MMR available for demos early 2009 
 Potential interface to support MPO / AVO voice communication 

to tactical user via primary data link (O) 
 MMR based on AN/PRC-148 JEM modules 
 Transmit power: 5 W (Med link range performance) 

 EPLRS MicroLite ML-I or DH500  
 Has flown on or currently flying on multiple UASs 

 Issues 
 Responsibility for CRP Design & Integration 
 MMC / PIU Functionality to configure CRP and provide AVO 

and MPO to Tactical User links (O) 
 

CRP = MMR          +      +  EPLRS  
           MicroLite   
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Tactical User Tactical User 
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Thales Press Release  
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Ranked 2  
Harris PRC-152 & RAYCO EPLRS MicroLite 

The CRP consists of multiple radios to meet CRP requirements: 
Two PRC-152s and one EPLRS MicroLite 
 Provides VHF/UHF 30 – 512 MHz operation 

 SINCGARS & EPLRS (T) 
 Frequency Hopping (O) 

 AN-PRC-152 VHF/UHF 30 -512 MHz 
 Demo’d and proven capability on Shadow UAS 

 See 20071126 Final C_L Report  
 Transmit power: 5 W (Med link range performance 

 EPLRS MicroLite ML-I or DH500  
 Has flown on or currently flying on multiple UASs 

 Issues 
 Responsibility for CRP Design & Integration 
 Some modification required to OTS PRC-152s (see report) 

to fully automate VHF/UHF capabilities 
 MMC/PIU functionality to configure CRP and provide AVO 

and MPO to Tactical User links (O) 
 

CRP = Two PRC-152    + EPLRS   
        MicroLite   

 C2 & Imagery ADT 
– Ku 

Microhard 

CDL 

Flight 
Control 
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(MIASTM) 
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Ranked 3  
RAYCO AN/PSC-5D & EPLRS MicroLite

  

The CRP consists of multiple radios to meet CRP 
requirements: AN/PSC-5D and EPLRS MicroLite 
 Provides VHF/UHF 30 – 512 MHz operation 

 SINCGARS & EPLRS (T) 
 Frequency Hopping (O) 
 Greater range performance Vs top two rannked 

candidates 
 Transmit power: 20 W (Long link range 

performance) 
 EPLRS MicroLite ML-I or DH500  

 Has flown on or currently flying on multiple 
UASs 

 Issues 
 Responsibility for CRP Design & Integration 
 MMC / PIU Functionality to configure CRP and 

provide AVO and MPO to Tactical User links (O) 
 SW&P 

 

CRP =  Two PSC-5D               + EPLRS 
           MicroLite  
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Ranked 4  
L3 NOVA MACR+ & RAYCO EPLRS 

MicroLite 

The CRP consists of multiple radios to meet CRP requirements: 
MACR+ and EPLRS MicroLite 
 Provides limited VHF/UHF 30 – 512 MHz operation 

 MACR prototype provides SINCGARS (T) half-duplex 
CRP capability;  EPLRS (T) capability provided with 
MicroLite radio 

 Frequency Hopping (O) – Not available with MACR 
prototype 

 MACR does not require COMSEC 
 L3 says they have an alternative CRP compliant design 
 Transmit power: TBD W (TBD range application) 

 
 EPLRS MicroLite ML-I or DH500  

 Has flown on or currently flying on multiple UASs 
 Issues 

 L3 looking for additional investment and potential partnership 
to realize CRP capability; L3 says they have compliant design 

 Responsibility for CRP Design & Integration 
 MMC Functionality to configure CRP and provide AVO and 

MPO to Tactical User links (O) 
 

CRP = MACR            + EPLRS  
                 MicroLite  
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Ranked 5  
GD C4S HMS SFF-A or SFF-B 
 & RAYCO EPLRS MicroLite 
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CRP 

Tactical User Tactical User Two potential configurations: SFF-A (single channel, half-duplex and 
SFF-B (two channel; Full-duplex) 
 SFF-A (2x plus TBD Module) 

 Demo’d on FCS MAV with SRW Version 0.5;  
 Rehosting with ITT SRW version 1.0c ; Anticipate SQT testing in 

early 2009 
 Provided Textron (AAI is subsidiary) provided with two SFF-A with 

diplexer and additional processing to support Full-Duplex, CRP 
capability (Required functionality for STUAS) 

 Transmit Power: 2 W (Short link range performance) 
 SFF-B  

 Anticipate contractor test in Sept. 09; Porting SINCGARS and 
UHF SATCOM 

 C4S believes EPLRS is falling out of favor with JTRS PO 
 Transmit Power: 5 W (Med link range performance) 

  Issues 
 TRL and availability of SFF-B 
 Availability of EPLRS and SINCGARS waveforms 
 Lack of program and technical information provided to adequately 

assess capability, compliance and technical risk 
 MMC Functionality to configure CRP and provide AVO and MPO 

to Tactical User links (O) 
 

 
CRP = SFF-A or          + EPLRS                        

            SFF-B             MicroLite   
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UAV Comms Spiral-1 System  
Integrated Primary C2 and Imagery ADT:  Mini-CDL Increment 2  

Secondary C2 ADT: Microhard  
RVT ADT: L3 SCM / Lorch – Not incorporated into Spiral 1 
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Recommended Near Term Tasks 

• Pursue further refinement of the top 3 ranked candidates 
– Top two candidates, Thales MMR and Harris AN/PRC-152s provides lowest 

SW&P,  med to low link range performance, and high to minimal growth 
capability, respectively 

– The third candidate, Raytheon PSD-5C presents larger SW&P as compared to 
the top two candidates. However, provides greater link range performance. 
Candidate provides minimal to no growth capability 

– Cannot down select until Final PBS is released  
• Down select Spiral-1 demonstration candidate 

– Thales repackaged MMAR available early 2009.  May be available to support 
GD's Spiral-1 flight demos. Excludes Raytheon EPLRS 

– Harris AN/PRC-152s may be integrated to support demo. Excludes Raytheon 
EPLRS 

• Commence requirement analysis 
– Define specific CRP MPP, GCS functions and interfaces 
– Define payload interface unit (PIU) requirements 
– Define CRP link requirements 
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CRP Path Forward / Recommended Tasks 

• Commence Design Trades 
– Down select CRP candidate (VHF /UHF and EPLRS units) 
– Perform aperture trades and coordinate with Comms IPT 
– Perform PIU hardware trades 

• Commence Detailed Design 
– … 
– …. 
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Characteristics of Selected Tactical Radios 
(1of 2) 
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Characteristics of Selected Tactical Radios 
(2 of 2) 
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Issues 

• Undefined link performance requirements 
– Impacts CRP down select and aperture selection 

• CRP will require frequency management / coordination with 
secondary C2 data link {[1530] The Secondary C2 DL shall reside 
in the UHF frequency band (225-400MHz).. (T)} 

• Definition and development of MMP, GCS CRP functions and 
interfaces 

• CRP Spiral-2 demo objectives and capability 
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Back-Up 
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Communications Relay Payload 
JTRS HMS Radios 

Source: MITRE Brief “JTRS Overview for CCEB Spectrum Task Force”, 03 May 2006 
               Marked: Statement A–Approved for public release; distribution is unlimited (27 APRIL 2006) 
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Each JTR Hosts Multiple Waveforms 
Operating in 2-2000 MHz Spectrum 

Source: MITRE Brief “JTRS Overview for CCEB Spectrum Task Force”, 03 May 2006 
               Marked: Statement A–Approved for public release; distribution is unlimited (27 APRIL 2006) 
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Planned JTRS Waveform vs Hardware  

 

Source: MITRE Brief “JTRS Overview for CCEB Spectrum Task Force”, 03 May 2006 
               Marked: Statement A–Approved for public release; distribution is unlimited (27 APRIL 2006) 
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VUHF Roadmap vs. AMF SFF 
Comparison 

 KEY  REQUIREMENTS KEY REQUIREMENTS COMPLIANCE
FY04 FY09 FY11 FY13 FY12 FY12 

RT-1851 GEN5 GEN6 GEN7 AMF AMF-1
OPERATIONAL NEEDS
Waveform/mode change time - 50 msecs Yes Yes Yes Yes No No
Radio turn-on to Ops time - 6 secs Yes Yes Yes Yes No No
IBIT time to complete - 50 secs Yes Yes Yes Yes No No
Average Power Dissipation <59 watts Yes Yes Yes Yes No No
ARC-210 Form factor Yes Yes Yes Yes Yes Yes
Compliance to SCA 2.2 No No Yes Yes Yes Yes
Compliance to JTRS ORD 3.2 No No No Yes Yes Yes
2 MHz to 2 GHz Frequency Range No No No Yes Yes Yes
2 half duplex channels per USN letter No No No Yes Yes Yes
ORD WAVEFORMS
     JPALS No Yes Yes Yes Yes No
     TACAN No No No No Yes No
     BEAM / BLT Yes Yes Yes Yes Yes Yes
     CASS / DICASS Yes Yes Yes Yes Yes No
     COSPAS / SARSAT No Yes Yes Yes Yes No
     ADF Yes Yes Yes Yes Yes No
     VOICE / DATA in VMF Yes Yes Yes Yes Yes Yes
KPP WAVEFORMS
     SINCGARS Yes ESIP ESIP ESIP ESIP ESIP
     HAVE QUICK Yes Yes Yes Yes Yes No
     UHF SATCOM Yes Yes Yes Yes Yes No
     MUOS No Half Duplex Yes Yes Yes Yes
     EPLRS No No No No Yes No
     WNW No No UHF UHF Yes Yes
     LINK 16 / TADIL-J No No No No Yes Yes
CERTIFICATIONS
     JITC SATCOM SATCOM SATCOM Yes Yes Yes
     FCC No No No No Yes Yes
     JTEL No No Yes Yes Yes Yes
     DO-178B No No No No Yes Yes
     NSA TYPE 1 Yes Yes Yes Yes Yes Yes
SECURITY
     MSLS SECURITY ARCHITECTURE NA NA NA NA YES YES

Note: AMF-1 reflects latest direction per JPEO restructure of 01/2006. 
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