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6
Receiver Characteristics

6.1
General

Receiving performance test of the UE is implemented during communicating with the SS via air interface. The procedure is using normal call protocol until the UE is communicating on traffic channel basically. On the traffic channel, the UE provides special function for testing that is called Logical Test Interface and the UE is tested using this function (Refer to TS 34.109 [4])

Transmitting or receiving bit/symbol rate for test channel is shown in table 6.1.

Table 6.1: Bit / Symbol rate for Test Channel

Type of User Information
User bit rate
DL DPCH

symbol rate
UL DPCH

bit rate
Remarks

12,2 kbps reference measurement channel
12,2 kbps
30 ksps
60 kbps
Standard Test

Unless otherwise stated the receiver characteristics are specified at the antenna connector of the UE. For UE(s) with an integral antenna only, a reference antenna with a gain of 0 dBi is assumed. UE with an integral antenna may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. Receiver characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of the present document. It is recognised that different requirements and test methods are likely to be required for the different types of UE.

With the exception of clause 6.8, all the parameters in clause 6 are defined using the DL reference measurement channel (12,2 kbps) specified in clause C.3.1 and unless stated otherwise, with DL power control OFF.
The common RF test conditions of Rx Characteristics are defined in clause E.3.2, and each test conditions in this clause (clause 6) should refer clause E.3.2. Individual test conditions are defined in the paragraph of each test. 

All Bit Error ratio (BER) measurements in clause 6 shall be performed according to the general rules for statistical testing in Annex F.6

6.8
Spurious Emissions

6.8.1
Definition and applicability

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.

The requirements and this test apply to all types of UTRA for the FDD UE.

6.8.2
Minimum Requirements

The power of any narrow band CW spurious emission shall not exceed the maximum level specified in table 6.8.1 and table 6.8.2.
Table 6.8.1: General receiver spurious emission requirements

Frequency Band
Measurement

Bandwidth
Maximum level
Note

30 MHz ( f < 1 GHz
100 kHz
-57 dBm


1 GHz ( f ( 12,75 GHz
1 MHz
-47 dBm


Table 6.8.2: Additional receiver spurious emission requirements

Operating band
Frequency Band
Measurement

Bandwidth
Maximum level
Note

I
1 920 MHz ( f ( 1 980 MHz
3,84 MHz
-60 dBm
UE transmit band in

URA_PCH, Cell_PCH and idle state


2 110 MHz ( f ( 2 170 MHz
3,84 MHz
-60 dBm
UE receive band

II
1850 MHz ( f ( 1910 MHz
3.84 MHz
-60 dBm
UE transmit band in URA_PCH, Cell_PCH and idle state


1930 MHz ( f ( 1990 MHz
3.84 MHz
-60 dBm
UE receive band

III
1710 MHz ( f ( 1785 MHz
3.84 MHz
-60 dBm
UE transmit band in

URA_PCH, Cell_PCH and idle state


1805 MHz ( f ( 1880 MHz
3.84 MHz
-60 dBm
UE receive band

VI
830 MHz ( f ( 840 MHz
3.84 MHz
-60 dBm
UE transmit band in URA_PCH, Cell_PCH and idle state


875 MHz ( f ( 885 MHz
3.84 MHz
-60 dBm
UE receive band

The reference for this requirement is TS 25.101 [1] clause 7.9.1.

6.8.3
Test purpose

To verify that the UE spurious emission meets the specifications described in clause 6.8.2.

Excess spurious emissions increase the interference to other systems.

6.8.4
Method of test

6.8.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: low range, mid range, high range; see clause G.2.4.

1)
Connect a spectrum analyzer (or other suitable test equipment) to the UE antenna connector as shown in figure A.8.

2)
RF parameters are setup according to table E.3.2.2. The physical and transport channel parameters of the S-CCPCH carrying the FACH are defined in tables 6.8.2A, 6.8.2B, 6.8.2C and 6.8.2D. The Transport channel parameters of the SRB for PCCH  are specified in TS 34.108 [3] clause 6.10.2.4.3.1.1.1. Settings for the serving cell are defined in table 6.8.2E. 
Table 6.8.2A: S-CCPCH Physical Channel parameters for Rx Spurious Emissions test
SCCPCH
DTX position
Flexible


Spreading factor
64


Number of TFCI bits/slot
8


Number of Pilot bits/slot
0


Number of data bits/slot
72


Number of data bits/frame
1080

Table 6.8.2B:
Transport channel parameters of SRBs for CCCH, SRB for DCCH, and SRB for BCCH for Rx Spurious Emissions test
Higher layer
RAB/signalling RB
SRB#0
SRB#1
SRB#2
SRB#3
SRB#4
SRB#5


User of Radio Bearer
RRC
RRC
RRC
NAS_DT
High prio
NAS_DT
Low prio
RRC

RLC
Logical channel type
CCCH
DCCH
DCCH
DCCH
DCCH
BCCH


RLC mode
UM
UM
AM
AM
AM
TM


Payload sizes, bit
104
88
80
80
80
118


Max data rate, bps
5200 
4400 
4000 
4000 
4000 
5900 


AMD/UMD/TrD PDU header, bit
8
8
16
16
16
0

MAC
MAC header, bit
8
24 
24
24
24
2


MAC multiplexing
6 logical channel multiplexing

Layer 1
TrCH type
FACH


TB sizes, bit
120


TFS
TF0, bits
0 x 120



TF1, bits
1 x 120



TF2, bits
2 x 120


TTI, ms
40


Coding type
CC ½


CRC, bit
16


Max number of bits/TTI before rate matching
560


RM attribute
200-240

NOTE:
MAC header size and PLC payload size depend on use of U-RNTI or C-RNTI.

Table 6.8.2C: DL channel using RLC-TM for DTCH, transport channel parameters (10.8 kbps) for Rx Spurious Emissions test
Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
216
88/80


Max data rate, bps
10800
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
24
24


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
FACH
FACH


Transport Channel Identity
14
13


TB sizes, bit
240
120


TFS
TF0, bits
0*240
0*120



TF1, bits
1*240
1*120



TF2, bits
N/A
2*120


TTI, ms
20
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate

1/2


CRC, bit
16
16


Max number of bits/TTI after channel coding
780
560


RM attribute
130  
200

Table 6.8.2D: S-CCPCH TFCS for Rx Spurious Emissions test
TFCS size
8

TFCS
(SRBs for PCCH, SRBs for CCCH/DCCH/BCCH, 10.8kbps RAB) =
 (TF0,TF0,TF0), (TF1,TF0,TF0), (TF0,TF1,TF0), (TF1,TF1,TF0), (TF0,TF2,TF0), (TF1,TF2,TF0), (TF0,TF0,TF1), (TF0,TF1,TF1)

Table 6.8.2E: Settings for the serving cell during the measurement of Rx Spurious Emissions

Parameter
Unit
Cell 1

Cell type

Serving cell

UTRA RF Channel Number

As defined in clause 6.8.4.1

Qqualmin
dB
-24

Qrxlevmin
dBm
-115

UE_TXPWR_MAX_RACH
dBm
+21

CPICH Ec (see notes 1 and 2)
dBm/3.84 MHz
As defined in table E.3.2.2

NOTE 1:
The power level is specified in terms of CPICH_Ec instead of CPICH_RSCP as RSCP is a receiver measurement and only CPICH_Ec can be directly controlled by the SS.
NOTE 2:
The cell fulfils TS 25.304, 5.2.3.1.2 and TS 25.133, 8.1.2.2.1.

3)
A call is set up according to the setup procedure specified in TS 34.108 [3] sub clause 7.3.3, with the following exceptions for information elements in System Information Block types 3 and 5.

SIB 3 Information Element
Value/Remark

- Cell selection and re-selection info


  - CHOICE mode
FDD

   - Sintrasearch
0 dB

   - Sintersearch
0 dB

   - RAT List
This parameter is configurable

     - Ssearch,RAT
0 dB

   - Maximum allowed UL TX power
Power level where Pcompensation=0

SIB 5 Information Element
Value/Remark

- PRACH system information


 - PRACH info


  - CHOICE mode
FDD

   - Available Signature
'0000 0000 1111 1111'B

   - Available SF
64

   - Preamble scrambling code number
0

   - Puncturing Limit
1.00

   - Available Sub Channel number
'1111 1111 1111'B

 - Transport Channel Identity
15

 - RACH TFS


  - CHOICE Transport channel type
Common transport channels

  - Dynamic Transport format information


   - RLC size
120

   - Number of TB and TTI List


    - Number of Transport blocks
1

    - CHOICE Mode
FDD

   - CHOICE Logical Channel List
Configured

   - RLC size
240

 - FACH/PCH information


  - TFS
(PCH)

  - CHOICE Transport channel type
Common transport channels

   - Dynamic Transport format information


   - RLC Size
240

   - Number of TB and TTI List


    - Number of Transport blocks
0

    - Number of Transport blocks
1

   - CHOICE Logical Channel List
ALL

   - Semi-static Transport Format information


    - Transmission time interval
10 ms

    - Type of channel coding
Convolutional

    - Coding Rate
1/2

    - Rate matching attribute
230

    - CRC size
16 bit

  - Transport Channel Identity
12 (for PCH)

  - CTCH indicator
FALSE

  - TFS
(FACH)

  - CHOICE Transport channel type
Common transport channels

   - Dynamic Transport format information


   - RLC Size
120

   - Number of TB and TTI List


    - Number of Transport blocks
0

    - Number of Transport blocks
1

    - Number of Transport blocks
2

   - CHOICE Logical Channel List
ALL

   - Semi-static Transport Format information


    - Transmission time interval
40 ms

    - Type of channel coding
Convolutional

    - Coding Rate
1/2

    - Rate matching attribute
200

    - CRC size
16 bit

  - Transport Channel Identity
13 (for FACH)

  - CTCH indicator
FALSE

  - TFS
(FACH)

  - CHOICE Transport channel type
Common transport channels

   - Dynamic Transport format information


   - RLC Size
240

   - Number of TB and TTI List


    - Number of Transport blocks
0

    - Number of Transport blocks
1

   - CHOICE Logical Channel List
ALL

   - Semi-static Transport Format information


    - Transmission time interval
20 ms

    - Type of channel coding
Turbo

    - Rate matching attribute
130

    - CRC size
16bit

  - Transport Channel Identity
14 (for FACH)

  - CTCH indicator
FALSE

The exceptions for SIB1 are defined in TS 34.108 [3] clause 7.3.3.2.
NOTE:
The setup procedure (3) sets the UE into the CELL_FACH state. With this state and the SS level (2) it is ensured that UE continuously monitors the S-CCPCH and no cell reselections are performed [see 3GPP TS 25.304, clauses 5.2.3.and 5.2.6]. The UE will not be transmitting, and therefore will not interfere with the measurement.

6.8.4.2
Procedure

1)
Sweep the spectrum analyzer (or equivalent equipment) over a frequency range and measure the average power of spurious emission.

6.8.5
Test requirements

The measured spurious emissions, derived in step 1), shall not exceed the maximum level specified in table 6.8.3 and table 6.8.4.

Table 6.8.3: General receiver spurious emission requirements

Frequency Band
Measurement

Bandwidth
Maximum level
Note

30 MHz ( f < 1 GHz
100 kHz
-57 dBm


1 GHz ( f ( 12,75 GHz
1 MHz
-47 dBm


Table 6.8.4: Additional receiver spurious emission requirements

Operating Band
Frequency Band
Measurement

Bandwidth
Maximum level
Note

I
1 920 MHz ( f ( 1 980 MHz
3,84 MHz
-60 dBm
UE transmit band in

URA_PCH, Cell_PCH and idle state


2 110 MHz ( f ( 2 170 MHz
3,84 MHz
-60 dBm
UE receive band

II
1850 MHz ( f ( 1910 MHz
3.84 MHz
-60 dBm
UE transmit band in URA_PCH, Cell_PCH and idle state


1930 MHz ( f ( 1990 MHz
3.84 MHz
-60 dBm
UE receive band

III
1710 MHz ( f ( 1785 MHz
3.84 MHz
-60 dBm
UE transmit band in

URA_PCH, Cell_PCH and idle state


1805 MHz ( f ( 1880 MHz
3.84 MHz
-60 dBm
UE receive band

VI
830 MHz ( f ( 840 MHz
3.84 MHz
-60 dBm
UE transmit band in

URA_PCH, Cell_PCH and idle state


875 MHz ( f ( 885 MHz
3.84 MHz
-60 dBm
UE receive band

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
Annex E (normative):
Downlink Physical Channels

E.1
General

This normative annex specifies the downlink physical channels that are needed for setting a connection and channels that are needed during a connection.

NOTE: The power level specified for each physical channel in this annex is an average power, as measured during periods when the physical channel transmission is ON (see [19] for definitions), and no DTX symbols are being transmitted on that physical channel.

E.2
Connection Set-up

Table E.2.1 describes the downlink Physical Channels that are required for connection set up.

Table E.2.1: Downlink Physical Channels required for connection set-up

Physical Channel

CPICH

P-CCPCH

SCH

S-CCPCH

PICH

AICH

DPCH

E.2.1
Measurement without dedicated connection

Table E.2.2 describes the downlink Physical Channels that are required for measurement before connection. This is applicable for the clauses 5.4.1 and 5.5.2.
Table E.2.2: Downlink Physical Channels transmitted without dedicated connection

Physical Channel
Power

Îor
Test dependent power

CPICH
CPICH_Ec / Ior

= 3,3 dB

P-CCPCH
P-CCPCH_Ec / Ior
= 5,3 dB

SCH
SCH_Ec / Ior


= 5,3 dB

PICH
PICH_Ec / Ior


= 8,3 dB

S-CCPCH
S-CCPCH_Ec / Ior
= 10,3 dB

E.3
During connection

The following clauses describe the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done. For these measurements the offset between DPCH and SCH shall be zero chips at base station meaning that SCH is overlapping with the first symbols in DPCH in the beginning of DPCH slot structure.

E.3.1
Measurement of Tx Characteristics

Table E.3.1 is applicable for measurements on the Transmitter Characteristics (clause 5) with the exception of clauses 5.3, 5.4.1, 5.4.4 and 5.5.2.

NOTE:
Applicability to clause 5.7 (Power setting in uplink compressed mode) is FFS.

Table E.3.1: Downlink Physical Channels transmitted during a connection

Physical Channel
Power

Îor
–93 dBm / 3,84MHz

CPICH
CPICH_Ec / DPCH_Ec

= 7 dB

P-CCPCH
P-CCPCH_Ec / DPCH_Ec
= 5 dB

SCH
SCH_Ec / DPCH_Ec


= 5 dB

PICH
PICH_Ec / DPCH_Ec

= 2 dB

DPCH
–103,3 dBm / 3,84MHz

E.3.2
Measurement of Rx Characteristics

Table E.3.2.1 is applicable for measurements on the Receiver Characteristics (clause 6) with the exception of clauses 6.3 and 6.8.

Table E.3.2.1: Downlink Physical Channels transmitted during a connection

Physical Channel
Power

CPICH
CPICH_Ec / DPCH_Ec
= 7 dB

P-CCPCH
P-CCPCH_Ec/ DPCH_Ec
= 5 dB

SCH
SCH_Ec / DPCH_Ec
= 5 dB

PICH
PICH_Ec / DPCH_Ec
= 2 dB

DPCH
Test dependent power

Table E.3.2.2 describes the downlink Physical Channels that are required for the test of Spurious Emissions (clause 6.8). The UE is in the CELL_FACH state during the measurement.

Table E.3.2.2: Downlink Physical Channels transmitted during the measurement for Rx Spurious Emissions
Physical Channel
Power

CPICH
–86 dBm / 3,84MHz

P-CCPCH
P-CCPCH_Ec/ CPICH_Ec
= -2 dB

SCH
SCH_Ec / CPICH_Ec
= -2 dB

PICH
PICH_Ec / CPICH_Ec
= -5 dB

S-CCPCH
S-CCPCH_Ec / CPICH_Ec
= -2 dB

Annex F (normative):
General test conditions and declarations

The requirements of this clause apply to all applicable tests in the present document.

Many of the tests in the present document measure a parameter relative to a value that is not fully specified in the UE specifications. For these tests, the Minimum Requirement is determined relative to a nominal value specified by the manufacturer.

When specified in a test, the manufacturer shall declare the nominal value of a parameter, or whether an option is supported.

In all the relevant clauses in this clause all Bit Error Ratio (BER), Block Error Ratio (BLER), False transmit format Detection Ratio (FDR) measurements shall be carried out according to the general rules for statistical testing in clause F.6.

F.1
Acceptable uncertainty of Test System

The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified range, and the equipment under test to be measured with an uncertainty not exceeding the specified values. All ranges and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95 % of the performance of a population of test equipment.

For RF tests it should be noted that the uncertainties in clause F.1 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.

F.1.3
Measurement of receiver

Table F.1.3: Maximum Test System Uncertainty for receiver tests

Clause
Maximum Test System Uncertainty
Derivation of Test System Uncertainty

6.8 Spurious emissions
3.0 dB for UE receive band (-60 dBm)
Outside above:

f2.2GHz: ± 2.0 dB (-57 dBm)

2.2 GHz < f 4 GHz:

± 2.0 dB (-47 dBm)

f > 4 GHz: ±4.0 dB (-47 dBm)
Downlink signal Îor 1.0 dB
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