
R a d i o  E q u i p m e n t  C o m p l i a n c e

P a r t  I  – R u l e s ,  D i r e c t i v e s ,  a n d  S t a n d a r d s

S i m o n  H i n d l e  – B u s i n e s s  D e v e l o p m e n t  M a n a g e r



C o m p l i a n c e  i n  t h e  E U  ( a n d  w i d e r  E u r o p e )  



R a d i o  E q u i p m e n t  i n  E u r o p e



R a d i o  E q u i p m e n t  i n  E u r o p e

Article 3.1(a)

Health and Safety

Article 3.1(b)

EMC

Article 3.2

Spectrum Usage

Radio Equipment Directive

Radio Equipment



R a d i o  E q u i p m e n t  D i r e c t i v e

1. Ensure equipment is designed to meet the Essential requirements 

2.Ensure it can be used in at least one member state

3. Perform Conformity Assessment 

RED Article 10



O f f i c i a l  J o u r n a l  

H a r m o n i s e d  S t a n d a r d s



R a d i o  E q u i p m e n t  D i r e c t i v e

C h a p t e r  I I I  – C o n f o r m i t y  o f  R a d i o  E q u i p m e n t

Internal Production 

Control

EU-Type 

Examination 

Certification

Full Quality 

Assurance

Harmonised Standard 

applied in full

Harmonised Standard 

not applied in full



R a d i o  E q u i p m e n t  D i r e c t i v e

1. Ensure equipment is designed to meet the Essential requirements 

2.Ensure it can be used in at least one member state

3. Perform Conformity Assessment 

4. Retain evidence 

5. Series production

6. Ensure product bears a type/batch or serial number 



R a d i o  E q u i p m e n t  D i r e c t i v e

7. Indicate their name and postal address on the equipment 

8. Ensure instructions are provided (with the equipment) 

9. Ensure the EU DoC is with the equipment 

10. Identify restrictions on use on the packaging 

11. Agree to take corrective measures as appropriate 

12. Agree to respond to a market surveillance request 



E u r o p e  



C o m p l i a n c e  i n  t h e  U S A &  C a n a d a



R a d i o  E q u i p m e n t  i n  N o r t h  A m e r i c a



U S A – L e g i s l a t i v e  S t r u c t u r e

Test Standards (ANSI C63.10)

EMC Rule Parts Radio Rule Parts

15 (b)

SDoCCertification

15, 22, 24, 27, 90

FCC ID

Test Standards (ANSI C63.4)

This device complies with part 15 of the FCC Rules. Operation is 

subject to the following two conditions: (1) This device may not 

cause harmful interference, and (2) this device must accept any 

interference received, including interference that may cause 

undesired operation.

https://apps.fcc.gov/oetcf/kdb/forms/FTSSearchResultPage.cfm?id=203240&switch=P
https://apps.fcc.gov/kdb/GetAttachment.html?id=tz8CzcfpIVA2%2BognLZYTgA%3D%3D&desc=784748 D01 general labeling and notification v09r01&tracking_number=27980


C a n a d a  – L e g i s l a t i v e  S t r u c t u r e

Test Standards (ANSI C63.10)

ICE StandardsRSS Standards

ICES 003, 004

SDoCCertification

RSS 247, 210 etc

IC ID

Test Standards (ANSI C63.4)

Innovation, Science and Economic Development Canada 

ICES-003 Compliance Label:

CAN ICES-3 (A or B)/NMB-3(A or B)

http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf00020.html#s8
http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf00020.html#s8


F C C

1. Determine the Rules that apply

2. Determine which Equipment Authorization 
Procedure(s) is required for your product.

3. Perform compliance testing at an authorized testing 
laboratory.

4. Obtain the required approval.

5 Label product with the required information and include 
compliance information in the user manual. 



E q u i p m e n t  A u t h o r i z a t i o n  P r o c e d u r e

Apply Rules / 

Standards 

Compile 

Submission 

Package 



S u b m i s s i o n  P a c k a g e  

Track and 
Component layout 

drawings 

Operational/Product 
Description/Technical 

Description 

FCC ID & IC Label 
Artwork 

Label Position and 
How It Will Be Affixed 

to the Device 

User’s Manual (with 
relevant warning 

statements) 

Block Diagram 
(listing key RF 
frequencies) 

Schematics Parts List/BOM PCB Layout Artwork Internal Photographs 

External 
Photographs 

(showing all sides) 
Test Report 

Test Setup 
Photographs (if not 

provided by Element) 



E q u i p m e n t  A u t h o r i z a t i o n  P r o c e d u r e

FCC TCB / 

ISED FCB 

Apply Rules / 

Standards 

FCC : Grant of Equipment Authorization 

ISED : Listed on the Radio Equipment List (+2 Weeks) 

Compile 

Submission 

Package 

FCC Surveillance

ISED Surveillance  

Sometimes require 

additional testing by 

FCC (PAG) 

EG U-NII DFS 

Knowledge Database

(KDB)



R a d i o  E q u i p m e n t  C o m p l i a n c e

P a r t  I I  – P r e p a r i n g  f o r  R a d i o  Te s t i n g

A l e x a n d e r  To o h i e  – S e n i o r  A p p l i c a t i o n s  E n g i n e e r



R a d i o  E q u i p m e n t

C E  M a r k

F C C  I D



R a d i o  E q u i p m e n t



E T S I  G u i d e  2 0 3  3 6 7  V 1 . 1 . 1  C l a u s e  6 . 1 :

“ I f  t h e  c o n d i t i o n s  i n  w h i c h  t h e  r a d i o  p r o d u c t  i s  u s e d  

i n  t h e  c o m b i n e d  e q u i p m e n t  d e v i a t e  f r o m  t h e  

a s s e s s m e n t  c o n d i t i o n s ,  t h e n  t h e  m a n u f a c t u r e r  …  

s h o u l d  r e - a s s e s s  t h e  c o m b i n e d  e q u i p m e n t  a g a i n s t  

a r t i c l e  3 . 2  o f  t h e  R E D .”



It  is not sufficient to CE mark a 

radio product solely on the 

basis that the module has a CE 

mark.



T h i r d - P a r t y  R a d i o  M o d u l e s

F C C  K D B  9 9 6 3 6 9  D 0 1  v 0 2 :



T h i r d - P a r t y  R a d i o  M o d u l e s

• T h e  a n t e n n a  u s e d  f o r  

t h i s  t r a n s m i t t e r  m u s t  b e  

i n s t a l l e d  a t  l e a s t  2 0  c m  

f r o m  a l l  p e r s o n s .

• E n d  u s e r s  m u s t  b e  

p r o v i d e d  w i t h  o p e r a t i n g  

c o n d i t i o n s  f o r  s a t i s f y i n g  

R F  E x p o s u r e  c o m p l i a n c e

• O n l y  i d e n t i c a l  a n t e n n a s  

w i t h  s a m e  o r  l o w e r  g a i n  

m a y  b e  u s e d .



T h i r d - P a r t y  R a d i o  M o d u l e s

• T h e  a n t e n n a  u s e d  f o r  

t h i s  t r a n s m i t t e r  m u s t  b e  

i n s t a l l e d  a t  l e a s t  2 0  c m  

f r o m  a l l  p e r s o n s .

• E n d  u s e r s  m u s t  b e  

p r o v i d e d  w i t h  o p e r a t i n g  

c o n d i t i o n s  f o r  s a t i s f y i n g  

R F  E x p o s u r e  c o m p l i a n c e

• O n l y  i d e n t i c a l  a n t e n n a s  

w i t h  s a m e  o r  l o w e r  g a i n  

m a y  b e  u s e d .



T h i r d - P a r t y  R a d i o  M o d u l e s

• T h e  a n t e n n a  u s e d  f o r  

t h i s  t r a n s m i t t e r  m u s t  b e  

i n s t a l l e d  a t  l e a s t  2 0  c m  

f r o m  a l l  p e r s o n s .

• E n d  u s e r s  m u s t  b e  

p r o v i d e d  w i t h  o p e r a t i n g  

c o n d i t i o n s  f o r  s a t i s f y i n g  

R F  E x p o s u r e  c o m p l i a n c e

• O n l y  i d e n t i c a l  a n t e n n a s  

w i t h  s a m e  o r  l o w e r  g a i n  

m a y  b e  u s e d .



F C C  K D B  9 9 6 3 6 9  D 0 4  v 0 1  C l a u s e  2 . 0 :

“ I t  i s  s t r o n g l y  r e c o m m e n d e d  t h a t  h o s t  p r o d u c t  

m a n u f a c t u r e r s  …  p e r f o r m  t e s t i n g  o n  t h e  p r o d u c t  w i t h  

t h e  t r a n s m i t t e r  o r  t r a n s m i t t e r s  o p e r a t i n g  t o  c o n f i r m  

t h a t  t h e  h o s t  p r o d u c t  m e e t s  t h e  F C C  r e q u i r e m e n t s .”



The FCC now

“strongly recommend”

radio tests on the host, even if  

the module has an FCC ID.



Fundamental or unwanted 

frequencies resonating

on PCB tracks

within host

Reflection of fundamental or 

unwanted emissions

increase eirp or field

strength levels

Receiver shielded by

structures or components

within host, reducing sensitivity 

Receiver blocking caused

by unwanted RF signals

being generated within host

T h i r d - P a r t y  R a d i o  M o d u l e s





T h i r d - P a r t y  R a d i o  P r o d u c t s



T h i r d - P a r t y  R a d i o  P r o d u c t s



T h i r d - P a r t y  R a d i o  P r o d u c t s



T h i r d - P a r t y  R a d i o  P r o d u c t s

Reflections causing 

increase to field 

strength of unwanted 

emissions



T h i r d - P a r t y  R a d i o  P r o d u c t s

Unwanted frequencies 

resonating within host 

causing additional 

spurious emissions



T h i r d - P a r t y  R a d i o  P r o d u c t s

Shielding or reflection 

of the fundamental, 

raises eirp or reduces 

sensitivity



M u l t i - Tr a n s m i t t e r  P r o d u c t s

E T S I  EG  2 0 3  3 6 7  C l a u s e  6 . 2 :

“ I n  c a s e s  o f  m o r e  t h a n  o n e  t r a n s m i t t e r  

o p e r a t i n g  a t  t h e  s a m e  t i m e  t h e n  a  r e -

a s s e s s m e n t  o f  t h e  s p u r i o u s  e m i s s i o n s  

a n d  c o n s i d e r a t i o n  o f  p o t e n t i a l  e f f e c t s  

o f  i n t e r m o d u l a t i o n  s h o u l d  b e  

p e r f o r m e d .”



M u l t i - Tr a n s m i t t e r  P r o d u c t s

“ M u s t  n o t  b e  c o - l o c a t e d  o r  o p e r a t i n g  

i n  c o n j u n c t i o n  w i t h  a n y  o t h e r  a n t e n n a  

o r  t r a n s m i t t e r.”



M u l t i - Tr a n s m i t t e r  P r o d u c t s

2 . 4  G H z  W i - F i × ×

5  G H z  W i - F i × × × ×

N F C ×

B l u e t o o t h × ×

2 G × × × ×

3 G × × × ×

4 G × × × × × × × × × ×



R a d i o  E q u i p m e n t

C E  M a r k

F C C  I D



P r e p a r i n g  f o r  R a d i o  C o m p l i a n c e

Tr a n s m i t t e r  Te s t s



P r e p a r i n g  f o r  R a d i o  C o m p l i a n c e

Tr a n s m i t t e r  Te s t s



P r e p a r i n g  f o r  R a d i o  C o m p l i a n c e

Tr a n s m i t t e r  Te s t s

10101101000111000

a 20

b 20

g 20

n 20 40

ac 20 40 80 160



P r e p a r i n g  f o r  R a d i o  C o m p l i a n c e

R e c e i v e r  Te s t s



P r e p a r i n g  f o r  R a d i o  C o m p l i a n c e

R e c e i v e r  Te s t s



P r e p a r i n g  f o r  R a d i o  C o m p l i a n c e

R e c e i v e r  Te s t s

CAC



P r e p a r i n g  f o r  R a d i o  C o m p l i a n c e

R e c e i v e r  Te s t s



P r e p a r i n g  f o r  R a d i o  C o m p l i a n c e

B r o a d c a s t  R e c e i v e r s :  G N S S

GPS

Galileo

北斗

ГЛОНАСС



T h i r d - P a r t y  R a d i o  P r o d u c t s

a 20

b 20

g 20

n 20 40

ac 20 40 80 160

CAC



It  is essential when using radio 

modules to have a good level of 

support from the module 

manufacturers.



P r e p a r i n g  f o r  E M C  c o m p l i a n c e

M o d e s  o f  O p e r a t i o n

1 . E t h e r n e t  t r a f f i c

2 . W i r e l e s s  t r a f f i c

3 . W i r e l e s s  i d l e

1 . E t h e r n e t  t r a f f i c

a n d  w i r e l e s s  i d l e

2 . W i r e l e s s  t r a f f i c



P r e p a r i n g  f o r  E M C  c o m p l i a n c e

M o d e s  o f  O p e r a t i o n

1 . E t h e r n e t  t r a f f i c

a n d  w i r e l e s s  i d l e

2 . W i r e l e s s  t r a f f i c



P r e p a r i n g  f o r  E M C  c o m p l i a n c e

M o d e s  o f  O p e r a t i o n

1 . W i r e l e s s  t r a f f i c



P r e p a r i n g  f o r  E M C  c o m p l i a n c e

1 . 2 . 4  G H z  W i - F i  T r a f f i c

2 . 5  G H z  W i - F i  T r a f f i c

3 . N F C  T r a f f i c

4 . B l u e t o o t h  T r a f f i c

5 . 2 G  T r a f f i c :

• 9 0 0  M H z

• 1 8 0 0  M H z

6 . 3 G  T r a f f i c :

• 9 0 0  M H z

• 2 1 0 0  M H z

7 . 4 G  T r a f f i c :

• 8 0 0  M H z

• 1 8 0 0  M H z

• 2 6 0 0  M H z

8 . W i r e l e s s  I d l e

9 . B a t t e r y  P o w e r e d

1 0 . B a t t e r y  C h a r g i n g

1 1 . S D  C a r d  R e a d / W r i t e

1 2 . T o u c h  S c r e e n

1 3 . F r o n t  /  R e a r  C a m e r a

1 4 . G P S  /  c o m p a s s

1 5 . G y r o s c o p e  /  a c c e l e r o m e t e r

1 6 . T e m p e r a t u r e  s e n s o r

1 7 . F i n g e r p r i n t  s c a n n e r

M o d e s  o f  O p e r a t i o n



P r e p a r i n g  f o r  E M C  c o m p l i a n c e

F u n c t i o n a l  t e s t i n g



P r e p a r i n g  f o r  E M C  c o m p l i a n c e

I m m u n i t y  l e v e l s  a n d  l i m i t s

F r e q u e n c y

I
m

m
u

n
it

y
 
L

e
v

e
l
U H F  R a d i o  M o d u l e

H o s t  P r o d u c t

3 0 1  4 8 9 - 1 7

1 . 4  G H z

2 . 7  G H z

3  V  m - 1

8 0  M H z

1  G H z

3  V  m - 1

8 0  M H z  – 2 . 7  G H z

3  V  m - 1

8 0  M H z  – 2 . 7  G H z

1 0  V  m - 1

8 0  M H z  – 6  G H z

3  V  m - 1

N o n - R a d i o  P r o d u c t



I f  y o u  t a k e  h o m e  n o t h i n g  e l s e …

B o t h  t h e  E U  a n d  U S A  r e q u i r e  a d d i t i o n a l  e v i d e n c e  f o r  r a d i o  

c o m p l i a n c e  e v e n  w h e n  u s i n g  m o d u l e s .

I t  i s  e s s e n t i a l  w h e n  u s i n g  r a d i o  m o d u l e s  t o  h a v e  a  g o o d  l e v e l  o f  

s u p p o r t  f r o m  t h e  m o d u l e  m a n u f a c t u r e r s .

M a n u f a c t u r e r s ’  R i s k  A s s e s s m e n t s  s h o u l d  a s s e s s  w h e r e  H a r m o n i s e d  

S t a n d a r d s  d o  n o t  c o v e r  p r o d u c t  c o m p l i a n c e .


