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7 Receiver characteristics 

7.1 General 
The requirements in this clause 7 assume that the receiver is not equipped with diversity. For receivers with diversity, 
the requirements apply to each antenna connector separately, with the other one(s) terminated or disabled .The 
requirements are otherwise unchanged. 

7.2 Reference sensitivity level 
The reference sensitivity is the minimum receiver input power measured at the antenna connector at which the 
FER/BER does not exceed the specific value indicated in section 7.2.1.  

7.2.1 Minimum Requirement 

For the measurement channel specified in Annex A, the reference sensitivity level and performance of the BS shall be 
as specified in table 7.1 below. 

Table 7.1: BS reference sensitivity levels 

Data rate BS reference sensitivity level 
(dBm) 

FER/BER 

12.2 kbps -109 dBm BER shall not exceed 0.001 

 

7.2.2 Maximum Frequency Deviation for Receiver Performance 

The need for such a requirement is for further study. 

7.3 Dynamic range  
Receiver dynamic range is the receiver ability to handle a rise of interference in the reception frequency channel. The 
receiver shall fulfil a specified BER requirement for a specified sensitivity degradation of the wanted signal in the 
presence of an interfering AWGN signal in the same reception frequency channel. 

7.3.1 Minimum requirement 

The BER shall not exceed 0.001 for the parameters specified in Table 7.2. 

Table 7.2: Dynamic Range 

Parameter Level Unit 

Data rate 12.2 kbps 

Wanted signal <REFSENS> + 30 dB dBm 

Interfering AWGN signal -73 dBm/3.84 MHz 
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6.6.2.1 Spectrum emission mask 

The mask defined in Table 6.3 to 6.6 below may be mandatory in certain regions. In other regions this mask may not be 
applied.  

For regions where this clause applies, the requirement shall be met by a base station transmitting on a single RF carrier 
configured in accordance with the manufacturer’s specification. Emissions shall not exceed the maximum level 
specified in tables 6.3 to 6.6 for the appropriate BS maximum output power, in the frequency range from ∆f  = 2.5 MHz 
to f_offsetmax from the carrier frequency, where:   

- f_offsetmax is either 12.5 MHz or the offset to the UMTS Tx band edge as defined in section 5.2, whichever is 
the greater. 
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Illustrative diagram of spectrum emission mask

 

Table 6.3: Spectrum emission mask values, BS maximum output power P ≥ 43 dBm 

Frequency offset of 
measurement filter –3dB 

point, ∆f 

Frequency offset of measurement 
filter centre frequency, f_offset 

Maximum level  Measurement 
bandwidth 

2.5 ≤ ∆f < 2.7 MHz 2.515MHz  ≤ f_offset < 2.715MHz   -14 dBm 30 kHz  

2.7 ≤ ∆f < 3.5 MHz 2.715MHz  ≤ f_offset < 3.515MHz - 14 - 15⋅(f_offset - 2.715) 
dBm 

30 kHz  

 3.515MHz  ≤ f_offset < 4.0MHz  -26 dBm 30 kHz  

3.5 ≤ ∆f MHz 4.0MHz  ≤ f_offset < f_offsetmax  -13 dBm 1 MHz  

 

Table 6.4: Spectrum emission mask values, BS maximum output power 39 ≤ P < 43 dBm 

Frequency offset of 
measurement filter –3dB 

point, ∆f 

Frequency offset of measurement 
filter centre frequency, f_offset 

Maximum level Measurement 
bandwidth 
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2.5 ≤ ∆f < 2.7 MHz 2.515MHz  ≤ f_offset < 2.715MHz   -14 dBm 30 kHz  

2.7 ≤ ∆f < 3.5 MHz 2.715MHz  ≤ f_offset < 3.515MHz -14 - 15⋅(f_offset - 2.715) 
dBm 

30 kHz  

(see note) 3.515MHz  ≤ f_offset < 4.0MHz  -26 dBm 30 kHz  

3.5 ≤ ∆f < 7.5 MHz 4.0MHz  ≤ f_offset < 8.0MHz -13 dBm 1 MHz  

7.5 ≤ ∆f MHz 8.0MHz  ≤ f_offset < f_offsetmax  P - 56 dBm 1 MHz  

 

Table 6.5: Spectrum emission mask values, BS maximum output power 31 ≤ P < 39 dBm 

Frequency offset of 
measurement filter –3dB 

point,∆f 

Frequency offset of measurement 
filter centre frequency, f_offset 

Maximum level Measurement 
bandwidth 

2.5 ≤ ∆f < 2.7 MHz 2.515MHz  ≤ f_offset < 2.715MHz   P - 53 dBm 30 kHz  

2.7 ≤ ∆f < 3.5 MHz 2.715MHz  ≤ f_offset < 3.515MHz P - 53 - 15⋅(f_offset - 
2.715) dBm 

30 kHz  

(see note) 3.515MHz  ≤ f_offset < 4.0MHz  -26P-65 dBm 30 kHz  

3.5 ≤ ∆f < 7.5 MHz 4.0MHz  ≤ f_offset < 8.0MHz P - 52 dBm 1 MHz  

7.5 ≤ ∆f MHz 8.0MHz  ≤ f_offset < f_offsetmax  P - 56 dBm 1 MHz  

 

Table 6.6: Spectrum emission mask values, BS maximum output power  P < 31 dBm 

Frequency offset of 
measurement filter –3dB 

point, ∆f 

Frequency offset of measurement 
filter centre frequency, f_offset 

Maximum level Measurement 
bandwidth 

2.5 ≤ ∆f < 2.7 MHz 2.515MHz  ≤ f_offset < 2.715MHz   -22 dBm 30 kHz  

2.7 ≤ ∆f < 3.5 MHz 2.715MHz  ≤ f_offset < 3.515MHz -22 - 15⋅(f_offset - 2.715) 
dBm 

30 kHz  

(see note) 3.515MHz  ≤ f_offset < 4.0MHz  -26 34dBm 30 kHz  

3.5 ≤ ∆f < 7.5 MHz 4.0MHz  ≤ f_offset < 8.0MHz -21 dBm 1 MHz  

7.5 ≤ ∆f MHz 8.0MHz  ≤ f_offset < f_offsetmax  -25 dBm 1 MHz  

 

NOTE: This frequency range ensures that the range of values of f_offset is continuous.  
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3G TS 25.105 V3.3.0 (2000-06) 2 Release 1999 

4.1 Measurement uncertaintyTest tolerances 
The requirements given in this specification make no allowance for measurement uncertainty. Where the measurement 
uncertainty can be determined, The test specification 25.142 section 5.9.6 defines test tolerances. These test tolerances 
are individually calculated for each test. The test tolerances are then added to the limits in this specification to create 
test limits. The measurement results are compared against the test limits as defined by the shared risk principle.the test 
limit shall be relaxed  from the value given in this specification. See section 5.8.5 of 25.142. Where the measurement 
uncertainty cannot reasonably be determined, the “Shared Risk” principle is applied, i.e. the test limit is not relaxed. 

The Shared Risk principle is defined in ETR 273 Part 1 sub-part 2 section 6.5028. 
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8.2 Demodulation in static propagation conditions 

8.2.1 Demodulation of DCH 

The performance requirement of DCH in static propagation conditions is determined by the maximum Block Error Rate 
(BLER ) allowed when the receiver input signal is at a specified Îor/Ioc  limit. The BLER is calculated for each of the 
measurement channels supported by the base station. 

8.2.1.1 Minimum requirement 

For the parameters specified in Table 8.2 the BLER should not exceed the  piece-wise linear BLER curve specified in 
Table 8.3. These requirements are applicable for TFCS size 16. 

Table 8.2: Parameters in static propagation conditions 

Parameters Unit Test 1 Test 2 Test 3 Test 4 

Number of DPCHo  6 4 0 0 

or

co

I

EDPCH _
 dB -9 -9.5 0 0 

Ioc dBm/3.84 MHz -89 

Information Data Rate kbps 12.2 64 144 384 

 
 

Table 8.3: Performance requirements in AWGN channel. 

Test Number  

oc

or

I

Î
[dB]  

BLER Required 
Eb/N0 

1 -1.9 10-2 

-0.3 10-1 2 

0.0 10-2 

0.0 10-1 3 

0.2 10-2 

-0.5 10-1 4 

-0.3 10-2 

   

 

8.3 Demodulation of DCH in multipath fading conditions  

8.3.1 Multipath fading Case 1 

The performance requirement of DCH in multipath fading Case 1 is determined by the maximum Block Error Rate 
(BLER ) allowed when the receiver input signal is at a specified Îor/Ioc  limit. The BLER is calculated for each of the 
measurement channels supported by the base station. 
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8.3.1.1 Minimum requirement 

For the parameters specified in Table 8.4 the BLER should not exceed the piece-wise linear BLER curve specified in 
Table 8.5. These requirements are applicable for TFCS size 16. 

Table 8.4: Parameters in multipath Case 1 channel 

Parameters Unit Test 1 Test 2 Test 3 Test 4 

Number of DPCHo  6 4 0 0 

or

co

I

EDPCH _
 dB -9 -9.5 0 0 

Ioc dBm/3.84 MHz -89 

Information Data Rate kbps 12.2 64 144 384 

 

Table 8.5:  Performance requirements in multipath Case 1 channel. 

Test Number  

oc

or

I

Î
[dB]  

BLER  

1 6.3 10-2 

5.5 10-1 2 

9.4 10-2 

5.6 10-1 3 

9.4 10-2 

5.5 10-1 4 

8.7 10-2 

   

 

8.3.2 Multipath fading Case 2 

The performance requirement of DCH in multipath fading Case 2 is determined by the maximum Block Error Rate 
(BLER ) allowed when the receiver input signal is at a specified Îor/Ioc  limit. The BLER is calculated for each of the 
measurement channels supported by the base station. 

8.3.2.1 Minimum requirement 

For the parameters specified in Table 8.6 the BLER should not exceed the piece-wise linear BLER curve specified in 
Table 8.7. These requirements are applicable for TFCS size 16. 

Table 8.6: Parameters in multipath Case 2 channel 

Parameters Unit Test 1 Test 2 Test 3 Test 4 

Number of DPCHo  2 0 0 0 

or

co

I

EDPCH _
 dB -6 0 0 0 

Ioc dBm/3.84 MHz -89 
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Information Data Rate kbps 12.2 64 144 384 

 

Table 8.7: Performance requirements in multipath Case 2 channel. 

Test Number 

oc

or

I

Î
[dB] 

BLER  

1 0.1 10-2 

0.4 10-1 2 

2.8 10-2 

3.6 10-1 3 

6.0 10-2 

3.0 10-1 4 

5.4 10-2 

 

8.3.3 Multipath fading Case 3 

The performance requirement of DCH in multipath fading Case 3 is determined by the maximum Block Error Rate 
(BLER ) allowed when the receiver input signal is at a specified Îor/Ioc  limit. The BLER is calculated for each of the 
measurement channels supported by the base station. 

8.3.3.1 Minimum requirement 

For the parameters specified in Table 8.8 the BLER should not exceed the piece-wise linear BLER curve specified in 
Table 8.9. These requirements are applicable for TFCS size 16. 

Table 8.8: Parameters in multipath Case 3 channel 

Parameters Unit Test 1 Test 2 Test 3 Test 4 

Number of DPCHo  2 0 0 0 

or

co

I

EDPCH _
 dB -6 0 0 0 

Ioc dBm/3.84 MHz -89 

Information Data Rate Kbps 12.2 64 144 384 

 

Table 8.9:  Performance requirements in multipath Case 3 channel. 

Test Number 

oc

or

I

Î
[dB] 

BLER   

1 -0.6 10-2  

0.7 10-1  

2.4 10-2  

2 

3.8 10-3  

3 3.9 10-1  
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5.9 10-2   

7.3 10-3  

2.8 10-1  

4.2 10-2  

4 

4.8 10-3  
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6.4 Output power dynamics 
Power control is used to limit the interference level. The transmitter uses a quality-based power control on the 
downlink. 

6.4.1 Inner loop power control  

Inner loop power control is the ability of the BS transmitter to adjust its output power in response to the UL received 
signal. 
For inner loop correction on the Downlink Channel, the base station adjusts its the  mean output power level of a 
physical channel CCTrCH in response to each valid power control bit received from the UE on the Uplink Traffic 
Channel based on the mapping of the TPC bits in uplink CCTrCH to downlink CCTrCH..  Inner loop control is based 
on SIR measurements at the UE receiver and the corresponding TPC commands are generated by the UE. 

6.4.2 Power control steps 

The power control step is the step change in the DL transmitter output power in response to a TPC message from the 
UE. 

6.4.2.1 Minimum Requirement 

Down link (DL)  1, 2, 3 dB 
The tolerance of the transmitter output power and the greatest average rate of change in mean power due to the power 
control step shall be within the range shown in Table 6.1. 

Table 6.1: power control step size tolerance 

Range of average rate of change in 
mean power per 10 steps 

Step size Tolerance 

minimum maximum 

1dB +/-0.5dB +/-8dB  +/-12dB 
2dB +/-0.75dB +/-16dB +/-24dB 
3dB +/-1dB +/-24dB +/-36dB 
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PRAT-6 < Pout ≤ PRAT-3 +/- 3.5 dB 

PRAT-13 < Pout ≤ PRAT-6 +/- 5 dB 

 

6.5  Transmit ON/OFF power 

6.5.1 Transmit OFF  power 

The transmit OFF  power state is when the BS does not transmit. This parameter is defined as  maximum output 
transmit power within the channel bandwidth  when the transmitter is OFF.  

6.5.1.1  Minimum Requirement 

The requirement of transmitOFF  power shall be better than –79 dBm measured with a filter that has a Root Raised 
Cosine (RRC) filter response with a roll off α=0.22 and a bandwidth equal to the chip rate. 

6.5.2  Transmit ON/OFF Time mask 

The time mask transmit ON/OFF defines the ramping time allowed for the BS between transmit OFF power 
and transmit ON power. 

6.5.2.1 Minimum Requirement  

The transmit power level versus time should meet the mask specified in figure 6.1. 

31 chipsBurst without GP

TX off power
84 chips

Average ON Power

27 chips

-33 dBm

 

16 chips 76 chipsBurst without guardperiod

Average ON Power

OFF Power

 
Figure 6.1:  Transmit ON/OFF template 
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6.6 Output RF spectrum emissions 

6.6.1 Occupied bandwidth  

Occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated power for transmitted 
spectrum and is centered on the assigned channel frequency. The occupied channel bandwidth is less than 5 MHz based 
on a chip rate of  3.84 Mcps.  

 



3GPP TSG RAN WG4 Meeting #13 Document R4-000728 

Torino, Italy, 4 – 8 Sept 2000 
 e.g. for 3GPP use the format  TP-99xxx  

or for SMG, use the format  P-99-xxx 
   
 

CHANGE REQUEST 
Please see embedded help file at the bottom of this 
page for instructions on how to fill in this form correctly. 

 
 Current Version: 3.3.0  
 

25.105 CR 45 
 

GSM (AA.BB) or 3G (AA.BBB) specification number ↑  ↑  CR number as allocated by MCC support team 
 
For submission to:  TSG RAN #9 for approval X  strategic  (for SMG 
list expected approval meeting # here 

↑ 
for information   non-strategic X use only) 

   
Form: CR cover sheet, version 2 for 3GPP and SMG        The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc 

 
Proposed change affects: (U)SIM  ME  UTRAN / Radio X Core Network  
(at least one should be marked with an X) 
 
Source: RAN WG4 Date:  2000-09-07 
 
Subject: Definition of period for frequency error 
 
Work item:  
 
Category:  F Correction X Release:  Phase 2  
 A Corresponds to a correction in an earlier release   Release 96  
(only one category  B Addition of feature   Release 97  
shall be marked C Functional modification of feature   Release 98  
with an X) D Editorial modification   Release 99 X 
    Release 00  
 
Reason for  
change: 
 

The observation period for frequency error is missing. 
 

 
Clauses affected: 6.3.1 
 
Other specs Other 3G core specifications  →  List of CRs:  
affected: Other GSM core 

specifications 
 →  List of CRs:  

 MS test specifications  →  List of CRs:  
 BSS test specifications  →  List of CRs:  
 O&M specifications  →  List of CRs:  
 
Other  
comments: 

 

 



6.3 Frequency stability 

Frequency stability is ability of the BS to transmit at the assigned carrier frequency. The BS shall 
use the same frequency source for both RF frequency generation and the chip clock.  

6.3.1 Minimum Requirement 

The modulated carrier frequency of the BS shall be accurate to within ± 0.05 PPM observed over 
a period of one timeslot for RF frequency generation. 
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