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Background







Classification of current threats



WLAN
WiFi

Bluetooth



Cell phones
WiMax

(Worldwide Interoperability for Microwave Access)



Protocols
GSM (GMSK)
UMTS (WCDMA)
LTE

OFDM
MIMO
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Peak to Average Ratio



What does Spectrum look like?





GSM



GSM
(Global System for Mobiles)



GSM
(Groupe Spécial Mobile)



GMSK



GFMSK





Cell phones
2G, 2.5G, 3G, 4G



Long Term Evolution
(LTE)

2G, 2.5G, 3G, 4G



Long Term Evolution
Analog TV band now given to LTE



Frequency span now 700MHz to 
5.8GHz

Hence new IEC61000-4-3

upper limit of 6GHz



WCDMA
(UMTS) 

HSPA
HSDPA / HSUPA HSPA+ LTE 

Max downlink speed
bps 384 k 14 M 28 M 100M 

Max uplink speed
bps 128 k 5.7 M 11 M 50 M 

Latency
round trip time
approx 

150 ms 100 ms 50ms (max) ~10 ms 

3GPP releases Rel 99/4 Rel 5 / 6 Rel 7 Rel 8 

Approx years of initial roll out 2003 / 4 2005 / 6 HSDPA
2007 / 8 HSUPA 2008 / 9 2009 / 10 

Access methodology CDMA CDMA CDMA OFDMA / SC-
FDMA 



WCDMA
(UMTS) 

HSPA
HSDPA / HSUPA HSPA+ LTE 

Max downlink speed
bps 384 k 14 M 28 M 100M 

Max uplink speed
bps 128 k 5.7 M 11 M 50 M 

Latency
round trip time
approx 

150 ms 100 ms 50ms (max) ~10 ms 

3GPP releases Rel 99/4 Rel 5 / 6 Rel 7 Rel 8 

Approx years of initial roll out 2003 / 4 2005 / 6 HSDPA
2007 / 8 HSUPA 2008 / 9 2009 / 10 

Access methodology CDMA CDMA CDMA OFDMA / SC-
FDMA 

High Speed 
Packet 
Access



WCDMA
(UMTS) 

HSPA
HSDPA / HSUPA HSPA+ LTE 

Max downlink speed
bps 384 k 14 M 28 M 100M 

Max uplink speed
bps 128 k 5.7 M 11 M 50 M 

Latency
round trip time
approx 

150 ms 100 ms 50ms (max) ~10 ms 

3GPP releases Rel 99/4 Rel 5 / 6 Rel 7 Rel 8 

Approx years of initial roll out 2003 / 4 2005 / 6 HSDPA
2007 / 8 HSUPA 2008 / 9 2009 / 10 

Access methodology CDMA CDMA CDMA OFDMA / SC-
FDMA 

Evolved High 
Speed Packet 
Access



LTE Band
Number

Uplink
(MHz)

Downlink
(MHz)

1 1920 - 1980 2110 - 2170
2 1850 - 1910 1930 - 1990
3 1710 - 1785 1805 -1880
4 1710 - 1755 2110 - 2155
5 824 - 849 869 - 894
6 830 - 840 875 - 885
7 2500 - 2570 2620 - 2690
8 880 - 915 925 - 960
9 1749.9 - 1784.9 1844.9 - 1879.9
10 1710 - 1770 2110 - 2170
11 1427.9 - 1452.9 1475.9 - 1500.9
12 698 - 716 728 - 746
13 777 - 787 746 - 756
14 788 - 798 758 - 768
17 704 - 716 734 - 746
18 815 - 830 860 - 875
19 830 - 845 875 - 890
20 832 - 862 791 - 821
21 1447.9 - 1462.9 1495.5 - 1510.9
22 3410 - 3500 3510 - 3600



GSM
Band

Uplink
(MHz)

Downlink
(MHz) Comments

380 380.2 - 389.8 390.2 - 399.8
410 410.2 - 419.8 420.2 - 429.8
450 450.4 - 457.6 460.4 - 467.6
480 478.8 - 486.0 488.8 - 496.0
710 698.0 - 716.0 728.0 - 746.0
750 747.0 - 762.0 777.0 - 792.0
810 806.0 - 821.0 851.0 - 866.0
850 824.0 - 849.0 869.0 - 894.0

900 890.0 - 915.0 935.0 - 960.0 P-GSM, i.e. Primary or
standard GSM allocation

900 880.0 - 915.0 925.0 - 960.0 E-GSM, i.e. Extended
GSM allocation

900 876.0 - 915 921.0 - 960.0 R-GSM, i.e. Railway GSM
allocation

900 870.4 - 876.0 915.4 - 921.0 T-GSM
1800 1710.0 - 1785.0 1805.0 - 1880.0
1900 1850.0 - 1910.0 1930.0 - 1990.0



Classification of current threats
700MHz new LTE

800-900MHz, 1800-1900MHz, 2000-
2100MHz, 2.3GHz WiMAX, 2.45GHz 
WLAN, 2.5GHz WiMAX, 2700MHz 
new LTE, 3.5GHz WLAN, WiMAX, 

5.8GHz WLAN



During what time / event is the threat 
greatest?



During channel set up between the 
base station and the user 

equipment



Are there any test laboratories providing 
tests proving product immunity to 
complex modulation schemes?



















Amplifier power back-off required 
for test signal integrity









USE RF CALC
Free Issue

www.milmega.co.uk/Media Centre



Use Existing Power Amplifier (Solid 
State)





Is the interfering field near-field or 
far-field? 



Simulating the threats in an ALSE or 
GTEM Cell



Rental costs of signal generating 
equipment (Can’t get test house to 

do this for you)



Conclusions and summary
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