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Agenda item: 8.7

Source: Fujitsu

Title: Text proposal for Receiver related testing part in TS25.141 

Document for: Discussion 

Introduction

This document proposes texts for receiver related testing part of TS25.141. 

Proposals for open items

Table-1 Open items with solution proposals 
#
Section
Section description
Current status
Solution (Proposal)

25
0

7. Receiver characteristics

· Definition of requirements for antenna diversity is ffs.

Definitions of test channels is required.
Adding text. Remove 1st Editor’s note on requirement on antenna diversity. Baseline is taken from section 7 in [4].
Measurement channel shall be specified in Annex. (AH01-UL)

26
0
7.2.1 Test conditions and measurement methods
BER and UER measurement method should be defined.
Add description in Annex-A. Baseline text is taken from Annex A in [4].

27
0
7.2.2 Minimum requirement
<Editor: Should only be specified for a measurement channel.>
(Shall be defined in Annex.)

28
2.5
 REF _Ref460015632 \h 

The need for such a requirement is ffs.
Delete this section. There is no specification in [1].

29
0
7.4 Dynamic range
· Channel type is ffs.

The effect of applying LNAs to the dynamic range specification is ffs.
Stay ffs. Align with [1].
Delete Note. Since same note in [1] has been removed.

30
0
 7.5 Adjacent Channel Selectivity (ACS)
Title only. Further studies are needed.
Add description. Baseline text is taken from section 6.1.2.4 of [5]. Minimum requirement is taken from section 7.5.1 of [1].

31
0
7.6 Blocking characteristics
The definition of the exemptions needs to be reconsidered, since it seems unclear.
Add description. Baseline text is taken from section 6.1.2.6 of [5]. Minimum requirement is taken from section 7.7 of [1].

(Further prisice description with Supurious resoponse seems to be needed.)

32
0
7.7 Spurious response
There are some blank parameters in the test conditions.
Add description. Baseline text is taken from section 6.1.2.6 of [5]. Minimum requirement is taken from section 7.7 of [1].

33
7.7
 REF _Ref460015697 \h 

Text to be added.
(Can be removed?)

34
0
8.2.1 Performance in AWGN channel
· BER (or FER)  measurement method should be defined.

· There are some TBD parameters in Table 8.2-1


‐Add description in Annex-A. Baseline text is taken from Annex A in [4].

(‐Table 8.2‑1 still requires further study.) 

35
8.2.1.1[6.4.1.3]
Uplink power control
Text for this section is needed.


36
8.2.1.2[6.4.1.4]
Soft handover performance
FFS.


37
[6.4.1.5]
Soft handover performance
Duplicate to the prior section. Simple deletion is enough.
Delete the section.

40
[6.4.1.3]
Uplink power control
Duplicate to the prior section. Simple deletion is enough.
Delete the section.

41
[6.4.1.4]
Soft handover performance
(Already deleted.)


42
[6.4.1.5]
Soft handover performance
(Already deleted.)


43
General
e.g. BS vs. BSS
Terminology should be in line with other specifications
(Editor will take care.)

Text Proposals

2 
References


[1] 3GPP TS 25.104: “UTRA(BS) FDD; Radio transmission and Reception”
[2] 3GPP TS25.942; “RF system scenarios”
[3] ITR-R recommendation SM.329-7 “Spurious emissions”
[4] GSM 11.21 (EN301 087 V5.4.0) “Digital Cellular telecommunications system (Phase 2 & Phase 2+); Base Station System (BSS) equipment specification; Radio aspects”
[5] ARIB, Volume 5 (V.1.0-01),”Specification of Base Station for 3G Mobile System”
7. Receiver characteristics

7.1 General 

All tests unless otherwise stated in this subclause shall be conducted on Base Station Systems fitted with a full complement of Transceivers for the configuration. Measurements shall include any RX multicoupler.

The tests in this subclause assume that the receiver is not equipped with diversity. For receivers with diversity, the tests may be performed by applying the specified signals to one of the receiver inputs, and terminating or disabling the other(s). The tests and requirements are otherwise unchanged.

For receivers with diversity, unless otherwise stated, testing shall be performed by applying the specified signals to one of the receiver inputs, and terminating or disabling the other(s).
In all the relevant subclauses in this clause all Bit Error Ratio (BER), Residual BER (RBER) and Frame Erasure Ratio (FER) measurements shall be carried out according to the general rules for statistical testing in annex A.


<Definition of test channel is required. They shall be attached in Annex.>

7.2Reference 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 0. The signal power is equally applied to each antenna connector for diversity.
7.2.1 Test conditions and measurement methods

This test is performed without interfering signal with equal power applied to each RF input branch according to Fig. 0‑1. In the case duplex operation is supported, the measurement configuration principle is indicated for one duplex branch in Fig. 0‑3. The reference point for signal power is at the input of each receiver (antenna connector).


Fig. 0‑1Functional Setup for Base Station Reference sensitivity level Testes (without duplex operation case)


Fig. 0‑3  Functional Setup for Base Station Reference Sensitivity level Testes (with duplexing operation case)
For each transport channel information rate and bearer service for which sensitivity is specified by the manufacturer, the applicable test in Table 0‑1 shall pass for an input signal equal to the specified sensitivity level.


7.2.2 Minimum requirement

For the different services with corresponding data rates, the reference sensitivity level of the BS shall be specified in Table 0‑1 below.

Table 0‑1 BS reference sensitivity levels

Data rate
BS reference sensitivity level (dBm)
FER/BER

12.2 kbps
-122 dBm
BER shall not exceed 0.001












<Editor: Should only be specified for a measurement channel.>

7 

7.4 Dynamic range 

The receiver dynamic range is the input power range at each BS antenna connector over which the [FER/BER] does not exceed a specific rate. 

The static [BER/FER] reference performance as specified in clause 0 should be met over a receiver input range of  [30] dB above the specified reference sensitivity level for [channel type ffs].


 7.5 Adjacent Channel Selectivity (ACS)

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at is assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. ACS is the ratio of the receiver filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

The  interference signal be detuned by (f MHz and modulated by a pseudo random binary sequence with PN-15 stages.

7.5.1 Test conditions and measurement method
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Fig. 0‑1 Measuring system Setup for Adjacent channel selectivity

(1)  To make the measurement, set up the equipment as shown in Fig. 0‑1. The Base station Under Test shall be connected through attenuator to Mobile Station simulator and measurement equipment. 

(2)   Transmit a PCCPCH and a DPCH to the mobile station simulator from the base station under test. 

(3)   Transmit DPCH to the base station under test from the mobile station simulator.

(4)   Disable Transmitter power control (TPC) function.
(5)  Adjust ATT2 to set input level of Base Station under Test to +6 dB higher level of the specified reference sensitivity level. 

(6)   Set up the interference modulation signal to the adjacent channel frequency, then adjust ATT3, and obtain the level of interference signal such that [BER=1x10-3].
(7)   Measure a difference between the level of an interference signal and the level of the specified reference sensitivity level + 6dB.
7.5.2Minimum requirement

The static reference performance as specified in clause 0 should be met when the following signals are applied to the receiver;

· 
· 

Table 0‑1 Adjacent channel selectivity

Parameter
Level
Unit

Data rate
12.2
Kbps

Wanted signal
Reference sensitivity level + 6dB
DBm

Un-Wanted signal (Modulated)
Level
-52
DBm


Frequency separation
5
MHz

7.6 Blocking characteristics

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at is assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels; without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.

7.6.1 Test conditions and measurement method
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         Fig. 0‑1  Measuring system Setup for Blocking characteristics
(1) Connect the BS to a mobile station simulator and a Signal generator.

(2) Disable Transmitter power control (TPC) function.
(3) Adjust the mobile station simulator to a level 6dB above the specified required reference sensitivity level.

(4) Adjust the Signal generator level to the appropriate level for the BS type under test.

(5) The signal generator shall now be swept over the specified frequency band with a defined increment.

(6) The BS shall satisfy the [1x10-3 BER] requirement for all signal generator frequencies above.

(7)  The requirement shall be met for all information rates and services specified for the BS.

7.6.2Minimum requirement

The static reference performance as specified in clause 0 should be met with a wanted and an interfering signal coupled to BS antenna input using the following parameters. 

The static reference performance as specified in clause 0 should be met when the following signals are applied to the receiver;

An interfering signal with a frequency offset of at least 10 MHz from the nominal assigned channel with a level and frequency range given below. 

Table 0‑1  Blocking characteristics

Center Frequency of Interfering Signal
Interfering Signal Level
Type of Interfering Signal

1920 – 1980 MHz
-42 dBm
3.84 Mcps HPSK modulated signal

1900 – 1920 MHz

1980 – 2000 MHz
TBD
3.84 Mcps HPSK modulated signal

<1900,

> 2000 MHz
TBD
CW carrier (preferred)


7.7 Spurious response 

Spurious response is a measure of the receiver’s ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the blocking limit is not met. 

7 Test conditions and measurement method
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         Fig. 0‑1  Measuring system Setup for Spurious Response

(1) Connect the BS to a mobile station simulator and a Signal generator.

(2) Disable Transmitter power control (TPC) function.
(3) Adjust the mobile station simulator to a level 6dB above the specified required reference sensitivity level.

(4) Adjust the Signal generator level to the appropriate level for the BS type under test.

(5) The signal generator shall now be swept over the specified frequency band with a defined increment.

(6) The BS shall satisfy the [1x10-3 BER] requirement for all signal generator frequencies above.

(7)  The requirement shall be met for all information rates and services specified for the BS.

7.7.2 Minimum requirement

The static reference performance as specified in clause 0 should be met with a wanted and an interfering signal coupled to BS antenna input using the following parameters. 

Table 0‑1 spurious response

Center Frequency of Interfering Signal
Wanted Signal Level
Interfering Signal Level
Type of Interfering Signal

< 1920,

1980 MHz >
<REFSENS> + 6 dB
-40 dBm
CW signal

· 
· 
· 
7.8 Intermodulation characteristics

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal. 

The static reference performance as specified in clause 0 ashould be met when the following signals are applied to the receiver;

· A wanted signal at the assigned channel frequency, 3 dB above the static reference level.

· A CW interfering signal at frequency [ 10 MHz] and a [CW] signal at frequency [ 20.1 MHz] with  a level of  [    ] dBm. 
7.8.1 Test conditions and measurement method

(a) Measuring system diagram

  Fig. 0‑1  Measuring system Setup for Reception Intermodulation sensitivity
(b) Measurement method
1) Connect the BTS to a mobile station simulator and a Signal generator.

2) Transmitter power control(TPC) is disabled.*

3) Transmit a PN signal from the UE simulator with a level 3dB higher than the minimum required sensitivity level. (refer to 6.1.2.2)

4) Adjust the Signal generators to frequency offsets of [+10**] MHz and [+20.1**] MHz from the assigned WCDMA channel.

5) Adjust the power of the Signal generators to the absolute value specified for the base station type.

6) Measure the BER of the base station.

7) Confirm that the BER of the base station receiver is less than 1x10-3.
8) The requirement shall be met for all information rates and services specified for the BS.

9) Repeat the measurement for frequency offsets [-10**] MHz and [-20.1**] MHz.

    *  Necessity and method of closed loop measurement is for future study.  

    ** These values are working assumption for the 5MHz carrier spacing.
7 

8 Performance requirement

2.5 General

Performance requirements are specified for a number of test environments and multi-path channel classes.

8 BS Dynamic reference sensitivity performance

The minimum required dynamic reference sensitivity performance is specified according to the traffic rate and the propagation conditions. 

8.2.1 Performance in AWGN channel

The performance requirement in AWGN channel is determined by the Eb/I0 required for BLER less than [FFS].  The BER is calculated for each of the possible data services.

2.5.1.1 Single link performance

The required Eb/I0 is described in Table 8.2‑1.

Table 8.2‑1  Performance in AWGN channel
Data services   (BLER)
Data rates (kbps)
Required Eb/I0
Performance

Speech
12.2
T.B.D.
BLER shall not exceed [FFS]

Long Constrained Delay data bearer services  
64
144

384

2048
T.B.D.
T.B.D.

T.B.D.

T.B.D.
BLER shall not exceed [FFS]

Unconstrained Delay Data bearer services  
64
144

384

2048
T.B.D.
T.B.D.

T.B.D.

T.B.D.
BLER shall not exceed [FFS]

Note: Data rates which are supported by the equipment under test shall be tested.

8 Uplink power control

[The uplink power control test ensures that the power control bits have the correct sense, position, delay, and amplitude.]

8  Softer handover performance

[Further study]

8 

Annex

A.1
Detailed definition of error events

1)
Frame Erasure Ratio (FER):


The frame is defined as erased if the error detection functions using Cyclic Redundancy Check (CRC) in layer 1. 
2)
Residual Bit Error Ratio (RBER):


The RBER is defined as the residual Bit Error Ratio (BER) in frames, which have not been declared as erased.

3)
Bit Error Ratio (BER):


The BER is the overall Bit Error Ratio (BER) independent of frame erasures or when erased frames are not defined.
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