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2

Slide 3
MS8609A-E-F-2

1.1  Related standards

1.2  Frequency and channel

1.3  BTS Output power

1.4  Frame configuration

1.5  BTS Measurement items

• GSM Standards
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3GPP

ETSI

RF Specification BS

1.1  Related standards
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Table 1:  Frequency Bands for GSM Base Station Systems 

 TX: RX: 
P-GSM900 935 MHz to 960 MHz 890 MHz to 915 MHz 
DCS1800 1805 MHz to 1,880 MHz 1710 MHz to 1785 MHz 
E-GSM900 925 MHz to 960 MHz 880 MHz to 915 MHz 
R-GSM900 921 MHz to 960 MHz 876 MHz to 915 MHz 
GSM 450 460.4 MHz to 467.6 MHz 450.4 MHz to 457.6 MHz 
GSM 480 488.8 MHz to 496 MHz 478.8 MHz to 486 MHz 
GSM 850 and MXM 850 869 MHz to 894 MHz 824 MHz to 849 MHz 
PCS 1900 and MXM 1900  1930 MHz to 1990 MHz 1850 MHz to 1910 MHz 

 
Table 2:  Channel Numbering Frequencies in MHz 

P-GSM900 Fl(n) = 890 + 0.2*n 1 ≤ n ≤ 124 Fu(n) = Fl(n) + 45 
E-GSM900 Fl(n) = 890 + 0.2*n 

FI(n) = 890 + 0.2* (n-1024) 
0 ≤ n ≤ 124 

975 ≤ n ≤ 1023 
Fu(n) = Fl(n) + 45 

R-GSM900 Fl(n) = 890 + 0.2*n 
FI(n) = 890 + 0.2* (n-1024) 

0 ≤ n ≤ 124 
955 ≤ n ≤ 1023 

Fu(n) = Fl(n) + 45 

DCS1800 Fl(n) = 1710.2 + 0.2* (n-512) 512 ≤ n ≤ 885 Fu(n) = Fl(n) + 95 
PCS 1900 and 

 MXM 1900 
FI(n) = 1850.2 + 0.2* (n-512) 512 ≤  n ≤  810 Fu(n) = FI(n) + 80 

GSM 450 FI(n) = 450.6 + 0.2* (n-259) 259 ≤  n ≤  293 Fu(n) = FI(n) + 10 
GSM 480 FI(n) = 479 + 0.2* (n-306) 306 ≤  n ≤  340 Fu(n) = FI(n) + 10 

GSM 850 and MXM 850 Fl(n) = 824.2 + 0.2* (n-128) 128 ≤ n ≤ 251 Fu(n) = Fl(n) + 45 
  3GPP TS05.21Carrier space 200 kHz

1.2  Frequency and channel

Frequency

Channel

Slide 6
MS8609A-E-F-2

3GPP TS05.05Normal BTS

Micro BTS & Pico BTS

GSM 400 & GSM 900 & GSM 850 & 
MXM 850 

 

DCS 1 800 & PCS 1 900 & MXM 1900 
 

TRX Maximum TRX Maximum 
Power Class Output Power Power Class Output Power 

1 320 - (<640) W 1 20 - (<40) W 
2 160 - (<320) W 2 10 - (<20) W 
3 80 - (<160) W 3 5 - (<10) W 
4 40 - (<80) W 4 2.5 - (<5) W 
5 20 - (<40) W   
6 10 - (<20) W   
7 5 - (<10) W   
8 2.5 - (<5) W   

 

GSM 900 & GSM 850 & MXM 850 Micro and 
Pico BTS 

 

DCS 1 800 & PCS 1 900 & MXM 1900 Micro and Pico 
BTS 

TRX Power 
Class 

Maximum Output Power TRX Power 
Class 

Maximum Output Power 

Micro  Micro  
M1 (>19) - 24 dBm    M1 (>27) - 32 dBm    
M2 (>14) - 19 dBm    M2 (>22) - 27 dBm    
M3 (>9) - 14 dBm    M3 (>17) - 22 dBm    

Pico  Pico  
P1 (>13) - 20 dBm    P1 (>16) - 23 dBm    

 

Tolerance:  ±2dB

1.3  BTS Output power

3GPP TS05.05
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e.g. For mobile on TN2

Frequency

Rx            Tx                     Rx           Tx

 0  1   2   3  4   5   6  7   0   1  2   3   4   5   6  7   0

5   6  7   0  1  2   3  4   5  6   7   0   1   2   3   4   5Uplink

Downlink
Time

Time

Uplink Downlink

Bandwidth 
GSM900:  25 MHz
DCS1800:  75 MHz
PCS1900:  60 MHz

Bandwidth Bandwidth

Space of Uplink/Downlink
GSM900:  45 MHz
DCS1800:  95 MHz
PCS1900:  80 MHz

Space of Uplink/Downlink 

Frame (4.62 ms) 

1.4  Frame configuration
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Normal BurstsNormal Bursts

 Bit period:  3.69 µs (Bit Rate = 270.833 kbps)
 Burst length:  577 µs
 Frame length:  4.62 ms (Frame Rate = 217 fps)

Slot (4.62 ms/8 = 577 µs)

 3                      57                  1     26      1                57                 3     8.25

Tail       Data                 Flag   Training   Flag                Data                   Tail     Guard
bits                                                               sequence                                                   bits     period

RF 
Power

Time

1.4  Frame configuration
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YesIntermodulation attenuation4.7
Yes   8-PSK Modulation4.6.2
Yes   GMSK Modulation4.6.1

Modulation accuracy4.6
YesOutput level dynamic operation4.5
YesRadio frequency tolerance4.4
YesBase Transceiver Station (BTS)4.3.2
YesSpurious emissions4.3
Yes   Spectrum due to switching transients4.2.2
Yes   Spectrum due to modulation and wideband noise4.2.1

Output RF spectrum4.2
YesBase station output power4.1.2
MS8608/09ATransmission CharacteristicsTS05.05

1.5  BTS Measurement items

3GPP TS05.05
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2.1   Connection to signal generator

2.2   Connection to base station

2.  Connections
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MG3700A MS8608A

MS8609A

GSM Pattern:
GMSK:
 NB_GMSK 1 slot
 NB_ALL_GMSK 8 slot
8PSK:
 NB_8PSK 1slot
 NB_ALL_8PSK 8 slot

MX860802A/MX860902A
GSM Measurement Software 

2.1  Connection to signal generator
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MS8608A

MS8609A

ATT

Antenna
port

BS

Input Max. +20 dBm

High Power Input Max. +40 dBm 
Low Power Input Max. +20 dBm

e.g. 
   +43 dBm

Need ATT 30 dB

2.2  Connection to base station
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3.1  Output power (4.1*) 
3.2  Output RF spectrum (4.2) 
 3.2.1  Spectrum due to modulation and wideband noise (4.2.1) 
 3.2.2  Spectrum due to switching transients (4.2.2) 
3.3  Spurious emissions (4.3) 
3.4  Radio frequency tolerance (4.4) 
3.5  Output level dynamic operation (4.5.1) 
3.6  Modulation accuracy (4.6) 
 3.6.1  GMSK Modulation (4.6.1) 
 3.6.2  8PSK Modulation (4.6.2) 
  (1) RMS EVM (4.6.2.1) 
  (2) Origin Offset Suppression (4.6.2.2) 
  (3) Peak EVM (4.6.2.3) 
  (4) 95:th Percentile (4.6.2.4) 

3.  BTS Tx Characteristics tests

*The number in parentheses is the standard chapter.
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2. GMSK set as Modulation
      GMSK/8PSK

3. Normal Burst or Normal
Burst (Multislot)
      Normal Burst
      Normal Burst(Multislot)
      Access Burst
      Synchronization Burst
      Continuous

4. 1/2symbol set as Symbol
Offset
      0symbol/1/2symbol

1. Set Channel & Frequency  

5. Free Run set as Trigger

MX860x02A Settings
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Press [More] key.

4.5  Output level dynamic
        operation

4.6  Modulation accuracy

4.1  Output power4.3  Spurious emissions

4.2  Output RF spectrum
      (modulation/switching)

4.4  Radio frequency tolerance

4.1  Output power

F1

F2

F3

F4

F5

F6

F1

F2

F3

F4

F5

F6

  Next page

Screen 1 Screen 2

MX860x02A Settings
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Multislot Parameter Setup

 

MX860x02A Settings
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Comply GPRS:  Multislot measured

Standard:  ±2 dB

• Press the [F3] RF
Power key at the Setup
Common Parameter
screen 1.

• Press the [F5] Adjust
Range key.

• Press the [More] key.
• Press the [F5]

Calibration key.
• Press the [F3] Multi

Carr. Power Calibration
key.

• Press the [F1] Window
key.

• Press the [F3] Frame
key.

Wide Dynamic Range
(Change input ATT)
Off:  Multislot
On:  Burst

3.1  Output power (4.1) 
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GSM uses the TDD
method.
Confirm the number
of the ON slot.

• Press the [F6] RF power
key at the Setup
Common Parameter
screen 2.

• Disconnect the input
cable.

• Press the [F5] Zero Set
key.

• Connect the input cable.
• Press the [F4] Adjust

Range key.

3.1  Output power (4.1) 
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(c2) PCS 1900 & MXM 1900 normal BTS:

 100 200 250 400 ≥600 ≥1200 ≥ 1800 ≥ 6000 
     <1200 <1800 <6000  

≥43 +0.5 -30 -33 -60* -70 -73 -75 -80 
41 +0.5 -30 -33 -60* -68 -71 -73 -80 
39 +0.5 -30 -33 -60* -66 -69 -71 -80 
37 +0.5 -30 -33 -60* -64 -67 -69 -80 
35 +0.5 -30 -33 -60* -62 -65 -67 -80 
≤33 +0.5 -30 -33 -60* -60 -63 -65 -80 

Note: *For equipment supporting 8-PSK, the requirement for 8-PSK modulation 
is -56 dB. 

 

The standard value
differs with the class.

(a2) GSM 400 and GSM 900 and GSM 850 and MXM 850 normal BTS: 

 100 200 250 400 ≥600 ≥1200 ≥1800 ≥6000 
     <1200 <1800 <6000  

≥43 +0.5 -30 -33 -60* -70 -73 -75 -80 
41 +0.5 -30 -33 -60* -68 -71 -73 -80 
39 +0.5 -30 -33 -60* -66 -69 -71 -80 
37 +0.5 -30 -33 -60* -64 -67 -69 -80 
35 +0.5 -30 -33 -60* -62 -65 -67 -80 
≤33 +0.5 -30 -33 -60* -60 -63 -65 -80 

Note: *For equipment supporting 8-PSK, the requirement for 8-PSK modulation is -56 
dB. 

 

 

 

(b2) DCS 1800 normal BTS: 

 100 200 250 400 ≥600 ≥1200 ≥1800 ≥6000 
     <1200 <1800 <6000  

≥43 +0.5 -30 -33 -60* -70 -73 -75 -80 
41 +0.5 -30 -33 -60* -68 -71 -73 -80 
39 +0.5 -30 -33 -60* -66 -69 -71 -80 
37 +0.5 -30 -33 -60* -64 -67 -69 -80 
35 +0.5 -30 -33 -60* -62 -65 -67 -80 
≤33 +0.5 -30 -33 -60* -60 -63 -65 -80 

Note: *For equipment supporting 8-PSK, the requirement for 8-PSK modulation 
is -56 dB. 

 

 

3.2  Output RF spectrum (modulation) (4.2.1) 

Standard

3GPP TS05.05

GSM900

DCS1800

PCS1900

Slide 20
MS8609A-E-F-2

600 kHz
400 kHz

100 kHz
200 kHz

250 kHz 1200 kHz 1800 kHz 6000 kHz

GSM900 -75 dB-73 dB
-70 dB

-60 dB

-30 dB
+0.5 dB

-33 dB

-80 dB

• Press the [F5] Output RF
Spectrum key at the Setup
Common Parameter screen 1.

• Press the [F5] Adjust Range
key.

Modulation of the output RF
spectrum measures the signal
ON period of the measured slot.

Slot

3.2.1  Output RF spectrum (modulation) (4.2.1)

Standard
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3.2.1  Output RF spectrum (modulation) (4.2.1)
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(b) BTS: 

The maximum level measured at the indicated offset from the carrier (after any filters and combiners) is either: 

 Maximum Level Measured 
 400 kHz 600 kHz 1200 kHz 1800 kHz 

GSM 400 & GSM 900 
& GSM 850 & MXM 

850 (GMSK) 

-57 dBc -67 dBc -74 dBc -74 dBc 

GSM 400 & GSM 900 
& GSM 850 & MXM 

850 (8-PSK) 

-52 dBc -62 dBc -74 dBc -74 dBc 

DCS 1800 & 
PCS 1900 & 

MXM 1900 (GMSK) 

-50 dBc -58 dBc -66 dBc -66 dBc 

DCS 1800 & 
PCS 1900 & 

MXM 1900 (8-PSK) 

-50 dBc -58 dBc -66 dBc -66 dBc 

 

or -36 dBm, whichever is higher. 

dBc means relative to the output power at the BTS measured at the same point and in a filter bandwidth of at least 
300 kHz. 

3.2.2  Output RF spectrum (switching transient) (4.2.2) 

Standard

3GPP TS05.05

GMSK

GMSK

8PSK
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GSM900

600 kHz400 kHz 1200 kHz 1800 kHz

-74 dB-74 dB-67 dB-57 dB

The switching transient of output
RF spectrum measures the
change period before and after
the measured slot.

• Press the [F5] Output RF
Spectrum key at the Setup
Common Parameter screen 1.

• Press the [F5] Adjust Range
key.

Slot

3.2.2  Output RF spectrum (switching transient) (4.2.2)

Standard
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3.2.2  Output RF spectrum (switching transient) (4.2.2)



13

Slide 25
MS8609A-E-F-2

The power measured in the conditions specified in clause 4.3.1a shall be no more than -36 dBm.

The power measured in the conditions specified in clause 4.3.1b shall be no more than:

  1.  250 nW (-36 dBm) in the frequency band 9 kHz to 1 GHz;

  2. 1 µW (-30 dBm) in the frequency band 1 GHz to 12.75 GHz.

Band Frequency Offset Measurement Bandwidth 
 (Offset from carrier)  

Relevant transmit ≥1.8 MHz 30 kHz 
Band ≥6 MHz 100 kHz 

 

Band Frequenc y Offset Measurement Bandwi dth 
100 kHz to 50 MHz - 10 kHz 

50 MHz to 500 MHz outside  
relevant transmit band 

(Offset from edge of  
relevant transmit band) 

 

 ≥2 MHz 30 kHz 
 ≥5 MHz 100 kHz 

Above 500 MHz outside  (Offset from edge of   
relevant transmit band relevant transmit band)  

 ≥2 MHz 30 kHz 
 ≥5 MHz 100 kHz 
 ≥10 MHz 300 kHz 
 ≥20 MHz 1 MHz 
 ≥30 MHz 3 MHz 

 

4.3.1a

4.3.1b

In-band

Out-of-band

3.3  Spurious emissions (4.3) 

Standard

3GPP TS05.05
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In the BTS receive band, the power measured using the conditions specified in subclause 4.2.1, with a filter and video 
bandwidth of 100 kHz shall be no more than: 

 GSM 900 & GSM 850 & MXM 
850 (dBm) 

DCS 1800 & PCS 1900 & MXM 1900 
(dBm) 

Normal BTS -98 -98 
Micro BTS M1 -91 -96 
Micro BTS M2 -86 -91 
Micro BTS M3 
Pico BTS P1 

-81 
-70 

-86 
-80 

R-GSM 900 BTS -89  
 In geographic areas where GSM and UTRA networks are deployed, the power measured in the conditions specified in 
subclause 4.2.1, with a filter and video bandwidth of 100 kHz shall be no more than: 

Band (MHz) Power (dBm) Note 

1900 – 1920 

1920 – 1980 

2010 – 2025 

2110 – 2170  

-62 

-62 

-62 

-62 

UTRA/TDD band 

UTRA/FDD BS Rx band 

UTRA/TDD band 

UTRA/FDD UE Rx band 

 

When GSM and UTRA BS are co-located, the power measured in the conditions specified in subclause 4.2.1, with a filter 
and video bandwidth of 100 kHz shall be no more than: 

Band (MHz) Power (dBm) Note 

1900 – 1920 

1920 – 1980 

2010 – 2025 

2110 – 2170  

-96 

-96 

-96 

-62 

UTRA/TDD band 

UTRA/FDD BS Rx band 

UTRA/TDD band 

UTRA/FDD UE Rx band 

 

3.3  Spurious emissions (4.3) 3GPP TS05.05

Rx Band

GSM/UTRA

GSM+UTRA
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960 MHz

Rx

890 MHz 915 MHz

-36 dBm-36 dBm

-98 dBm

933930925

RBW          10k                100k                    30k                100k        300k   100k   30k     No     30k/100k    No   30k  100k   300k   1M       3M               3M                    100k

100 kHz 50 MHz 500 MHz

Tx

935 MHz 1000 MHz

-36 dBm

962 965 970 980 990 1710 MHz

Rx

-98 dBm

GSM900

Limit Value Setting Screen Measurement Result Screen

3.3  Spurious emissions (4.3)
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See Standard TS05.10  Chapter 5.1
Normal BTS:  0.05 ppm, Pico BTS:  0.1 ppm

• Press the [F2] Modulation
Analysis key at the Setup
Common Parameter screen
1.

• Press the [F1] Trace Format
key and select Non.

• Press the [F5] Adjust Range
key.

This screen is for the GMSK
signal.
If the signal is 8PSK, set
Modulation in the Setup
Common Parameter screen
to 8PSK.

3.4 Radio frequency tolerance (4.4) 
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Flatness of all slots
displayed in Window OFF

Individual Slot Measurement Screen

• Press the [F3] RF Power key
at the Setup Common
Parameter screen 1.

• Press the [F5] Adjust Range
key.

3.5  Output level dynamic operation (4.5.1) 
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Phase error
 RMS:  5°
 peak:  20°

• Press the [F2] Modulation
Analysis key at the Setup
Common Parameter screen 1.

• Press the [F1] Trace Format key
and select Non or Phase Error.

• Press the [F5] Adjust Range
key.

3.6.1  GMSK Modulation (4.6.1) 

Standard
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Setup Common Parameter Screen 

2. 8PSK set as Modulation
     GMSK/8PSK

3. Normal Burst set as
Modulation
     Normal Burst
     Normal Burst (Multislot)
     Continuous
4. 1/2symbol set as Symbol
Offset
     0symbol/1/2symbol

1. Set Channel & Frequency  

• Press the [F2] Modulation
Analysis key at the Setup
Common Parameter screen 1.

• Press the [F1] Trace Format key
and select Non or Phase Error.

• Press the [F5] Adjust Range
key.

3.6.2  8PSK Modulation (4.6.2) 
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(1) RMS EVM (4.6.2.1) BTS:   ≤7.0% (MS:  ≤9.0%) 
(2) Origin Offset Suppression (4.6.2.2) BTS:   ≥3 dB (MS:  ≥30 dB)
(3) Peak EVM (4.6.2.3) BTS:   ≤22% (MS:  ≤30%) 
(4) 95:th Percentile (4.6.2.4) BTS:   ≤11% (MS:  ≤15%) 

Standard

Averaged over 200 bursts

3.6.2  8PSK Modulation (4.6.2) 
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Appendix
1. MG3700A Settings
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1. MG3700A Settings

Select the NB_ALL pattern in GSM.
   GSM:  NB_ GMSK
               NB_ALL_GMSK
   8PSK:  NB_8PSK
               NB_ALL_8PSK

Select GSM using [F1] key (HDD 
Memory).
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1. MG3700A Settings
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