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Background

The layer 1 specifications define two different common pilot channels in TS 25.211. These are 

P-CPICH:
The Primary Common Pilot Channel is broadcasted over the entire cell. There exists only one P-CPICH. This is the phase reference for SCH, Primary CCPCH, AICH and PICH and it is the default phase reference for all other DL physical channels.

S-CPICH:
The secondary Common pilot Channel may be transmitted over the entire cell or a part of the cell. There may be zero, one or several S-CPICH per cell. An S-CPICH may be the phase reference for the secondary CCPCH and the downlink DPCH. If this is the case, the UE is informed about this by higher layer signalling.

The UE performance requirements in TS 25.101 section 8 define tests for PCH, FACH and DCH. The physical channels for the tests as defined in Annex C of that specification are only specified with “CPICH”, not stating explicitly whether P-CPICH or S-CPICH is intended. This should be clarified.

P-CPICH is the default phase reference and should be used in most tests. S-CPICH is essential for use in adaptive antenna solutions and should be tested as well. It is proposed that one of the cases in Section 8 is specified with use of S-CPICH. Since CPICH is used by the searcher, it is proposed that either moving propagation conditions or birth/death is selected for this purpose. 

When a test condition is specified with S-CPICH as phase reference, the P-CPICH should be turned off during the actual test, in order to make sure that S-CPICH is really used as a phase reference by the UE.

Proposal

That the attached CR is approved, which includes

· Specification P-CPICH or S-CPICH as phase reference in Section 8 and Annex C

· Moving propagation conditions is specified with S-CPICH as phase reference.

Future improvements

TS 25.211 also specifies transmission of dedicated pilot bits for the downlink dedicated channels DPCH and DL-DPCCH. There is today no test condition in TS 25.101 for the use of dedicated pilot bits for demodulation in a situation with adaptive antennas. 

This is proposed not to be included in R’99. The reason is that the test needs to be defined in a more elaborate way than for S-CPICH. A reasonable set-up is that the P-CPICH and the dedicated channel with its pilot bits are transmitted in different propagation conditions since the first one is broadcasted and the other one is transmitted only in a part of the cell. This implies that the channel simulator needs to generate two partly un-correlated propagation conditions that have some of the tap positions in common and some independent ones. This is proposed for further study and inclusion in R’00. 
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8
Performance requirement

8.1
General

The performance requirements for the UE in this subclause are specified for the measurement channels specified in Annex A, the propagation conditions specified in Annex B and the Down link Physical channels specified in Annex C. Unless stated DL power control is OFF.

Table 8.1: Summary of UE performance targets

Meas. 

Channels
Information Data Rate
Static
Multi-path

Case 1
Multi-path

Case 2
Multi-path

Case 3
Multi-path

Case 4
Moving
Birth /

Death



Propagation conditions /  Performance metric

PCH
128 kbps
MER<

10-2
-
-
-

-
-

FACH 
128 kbps
MER<

10-2
-
-
-

-
-

DCH
12.2 kbps
BLER<

10-2
BLER<

10-2
BLER<

10-2
BLER<

10-2

BLER<


BLER<




64 kbps
BLER< 

10-1, 10-2
BLER< 

10-1, 10-2
BLER< 

10-1, 10-2
BLER< 

10-1, 10-2, 10-3

BLER<
BLER<


144 kbps
BLER< 

10-1, 10-2
BLER< 

10-1, 10-2
BLER< 

10-1, 10-2
BLER< 

10-1, 10-2, 10-3

-
-


384 kbps
BLER< 

10-1, 10-2
BLER< 

10-1, 10-2
BLER< 

10-1, 10-2
BLER< 

10-1, 10-2, 10-3

-
-

8.2
Demodulation in static propagation conditions

8.2.1
Demodulation of Paging Channel (PCH)

The receive characteristics of the paging channel in the static environment is determined by the Paging Message Error Ratio (MER). MER is measured at the data rate specified for the paging channel. The UE sleep mode has an upper limit after which it must up wake up and demodulate the paging channel and associated paging messages.

8.2.1.1
Minimum requirement

For the parameters specified in Table 8.2 the MER shall not exceed the piece-wise linear MER curve specified by the points in Table 8.3.

Table 8.2: PCH parameters in static propagation conditions

Parameter
Unit
Value

Phase reference

P-CPICH
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Table 8.3: PCH requirement in static propagation conditions
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8.2.2
Demodulation of Forward Access Channel (FACH)

The receive characteristics of the Forward Access Channel (FACH) in the static environment are determined by the average message error Ratio (MER). MER is measured at the data rate specified for the FACH.

8.2.2.1
Minimum requirement

For the parameters specified in Table 8.4 the MER shall not exceed the piece-wise linear MER curve specified by the points in table 8.5.

Table 8.4: FACH parameters in static propagation conditions
Parameter
Unit
Value

Phase reference

P-CPICH
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Table 8.5: FACH requirements in static propagation conditions
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8.2.3
Demodulation of Dedicated Channel (DCH)

The receive characteristic of the Dedicated Channel (DCH) in the static environment is determined by the Block Error Ratio (BLER). BLER is specified for each individual data rate of the DCH. DCH is mapped into the Dedicated Physical Channel (DPCH).

8.2.3.1
Minimum requirement

For the parameters specified in Table 8.6 the BLER shall not exceed the piece-wise linear BLER curve specified by the points in table 8.7.

NOTE:
The performance requirements for 384kbps will be replaced with new value using 10ms TTI measurement channel defined in subclause A.3.5.
Table 8.6: DCH parameters in static propagation conditions
Parameter
Unit
Test 1
Test 2
Test 3
Test 4

Phase reference

P-CPICH
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Table 8.7: DCH requirements in static propagation conditions
Test Number
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BLER

1
-16.6 dB 
10-2  

2
-13.1 dB 
10-1 


-12.8 dB 
10-2 

3
-9.9 dB
10-1 


-9.8 dB
10-2 

4
-5.6 dB
10-1 


-5.5 dB
10-2 

8.3
Demodulation of DCH in multi-path fading propagation conditions

8.3.1
Single Link Performance

The receive characteristics of the Dedicated Channel (DCH) in different multi-path fading environments are determined by the Block Error Ratio (BLER) values. BLER is measured for the each of the individual data rate specified for the DPCH. DCH is mapped into in Dedicated Physical Channel (DPCH).
8.3.1.1
Minimum requirement

For the parameters specified in Table 8.8, 8.10 and 8.12 the BLER shall not exceed the associated piece-wise linear BLER curves specified by the points in Table 8.9, 8.11 and 8.13.

NOTE:
The performance requirements for 384kbps will be replaced with new value using 10ms TTI measurement channel defined in subclause A.3.5.
Table 8.8: Test Parameters for DCH in multi-path fading propagation conditions (Case 1)

Parameter
Unit
Test 1
Test 2
Test 3
Test 4

Phase reference

P-CPICH
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Table 8.9: Test requirements for DCH in multi-path fading propagation conditions (Case 1)

Test Number
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1
-15.0 dB
10-2

2
-13.9 dB
10-1
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10-2

3
-10.6 dB
10-1
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4
-6.3 dB
10-1
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Table 8.10: DCH parameters in multi-path fading propagation conditions (Case 2)
Parameter
Unit
Test 5
Test 6
Test 7
Test 8

Phase reference

P-CPICH
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Table 8.11: DCH requirements in multi-path fading propagation (Case 2)

Test Number
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-7.7 dB
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-6.4 dB
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Table 8.12: DCH parameters in multi-path fading propagation conditions (Case 3)

Parameter
Unit
Test 9
Test 10
Test 11
Test 12

Phase reference

P-CPICH
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Table 8.13: DCH requirements in multi-path fading propagation conditions (Case 3)
Test Number
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8.4
Demodulation of DCH in moving propagation conditions
8.4.1
Single link performance

The receive single link performance of the Dedicated Traffic Channel (DCH) in dynamic moving propagation conditions are determined by the Block Error Ratio (BLER) values. BLER is measured for the each of the individual data rate specified for the DPCH. DCH is mapped into Dedicated Physical Channel (DPCH).
8.4.1.1
Minimum requirement

For the parameters specified in Table 8.14 the BLER shall not exceed the piece-wise linear BLER curve specified in points in Table 8.15.

Table 8.14: DCH parameters in moving propagation conditions 

Parameter
Unit
Test 1
Test 2

Phase reference

S-CPICH
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Table 8.15: DCH requirements in moving propagation conditions 

Test Number
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8.5
Demodulation of DCH in birth-death propagation conditions

8.5.1
Single link performance

The receive single link performance of the Dedicated Traffic Channel (DCH) in dynamic birth-death propagation conditions are determined by the Block Error Ratio (BLER) values. BER is measured for the each of the individual data rate specified for the DPCH. DCH is mapped into Dedicated Physical Channel (DPCH).
8.5.1.1
Minimum requirement

For the parameters specified in Table 8.16, the BLER shall not exceed the piece-wise linear BLER curve in the points in Table 8.17.

Table 8.16: DCH parameters in birth-death propagation conditions

Parameter
Unit
Test 1
Test 2

Phase reference

P-CPICH
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Table 8.17: DCH requirements in birth-death propagation conditions 

Test Number
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8.6
Demodulation of DCH in Base Station Transmit diversity modes

8.6.1
Demodulation of DCH in open-loop transmit diversity mode

The receive characteristic of the Dedicated Channel (DCH) in open loop transmit diversity mode is determined by the Block Error Ratio (BLER). DCH is mapped into in Dedicated Physical Channel (DPCH).

8.6.1.1
Minimum requirement

For the parameters specified in Table 8.18 the BLER shall not exceed the associated piece-wise linear BLER curve specified by the points in Table 8.19

Table 8.18: Test parameters for DCH reception in an open loop transmit diversity scheme.
(Propagation condition: Case 1)

Parameter
Unit
Test 1

Phase reference

P-CPICH
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Table 8.19: Test requirements for DCH reception in open loop transmit diversity scheme

Test Number
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8.6.2
Demodulation of DCH in closed loop transmit diversity mode

The receive characteristic of the dedicated channel (DCH) in closed loop transmit diversity mode is determined by the Block Error Ratio (BLER). DCH is mapped into in Dedicated Physical Channel (DPCH).

8.6.2.1
Minimum requirement

For the parameters specified in Table 8.20 the BLER shall not exceed the associated piece-wise linear BLER curves specified by the points in Table 8.21.

Table 8.20: Test Parameters for DCH Reception in closed loop transmit diversity mode
(Propagation condition: Case 1)

Parameter
Unit
Test 1

(Mode 1)
Test 2

(Mode 2)

Phase reference

P-CPICH


[image: image34.wmf]oc

or

I

I

ˆ


dB
9
9


[image: image35.wmf]oc

I


dBm/3.84 MHz
-60
-60

Information data rate
kbps
12.2
12.2

Feedback error rate
%
4
4

Table 8.21: Test requirements for DCH reception in closed loop transmit diversity mode

Test Number
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NOTE:
This is the total power from both antennas. Power sharing between antennas are feedback  mode dependent as specified in TS25.214.

8.6.3
Demodulation of DCH in Site Selection Diversity Transmission Power Control mode

The bit error characteristics of UE receiver is determined in Site Selection Diversity Transmission power control (SSDT) mode. Two BS emulators are required for this performance test.   The delay profiles of signals received from different base stations are assumed to be the same but time shifted by 10 chip periods (2604 ns).

8.6.3.1
Minimum Requirements

DCH parameters are specified in Table 8.22. The downlink physical channels and their relative power to Ior are the same as those specified in clause C.3 irrespective of BSs and the test cases. In Test 1 and Test 3, the received powers at UE from two BSs are the same, while 3dB offset is given to one that comes from one of BSs for Test 2 and Test 4 as specified in Table 8.22. For the parameters specified in Table 8.22, the BLER shall not exceed the value at the DPCH_Ec/Ior specified in Table 8.23.
Table 8.22: DCH parameters in multi-path propagation conditions during SSDT mode 
(Propagation condition: Case 1)

Parameter
Unit
Test 1
Test 2
Test 3
Test 4

Phase reference

P-CPICH


[image: image37.wmf]or

c

I

E

CPICH

_

 (for Cell 1)
dB
-10
-13
-10
-10


[image: image38.wmf]or

c

I

E

CPICH

_

 (for Cell 2)
dB
-10
-10
-10
-13


[image: image39.wmf]or

c

or

c

I

E

DPCH

I

E

DPCH

2

1

_

/

_

*
dB
0
-3
0
+3


[image: image40.wmf]oc

or

I

I

1

ˆ

 
dB
0
-3
0
0


[image: image41.wmf]oc

or

I

I

2

ˆ


dB
0
0
0
-3


[image: image42.wmf]oc

I


dBm/3.84 MHz
-60

Information Data Rate
kbps
12.2
12.2
12.2
12.2

Number of FBI bits assigned to "S" Field

1
1
2
2

Code word Set

Long
Long
Short
Short

*NOTE:
DPCH_Ec/Ior  value applies whenever DPDCH in the cell is transmitted.

Table 8.23: DCH requirements in multi-path propagation conditions during SSDT Mode
Test Number
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8.7
Demodulation in Handover conditions

8.7.1
Inter-Cell Soft Handover Performance

The bit error rate characteristics of UE is determined during an inter-cell soft handover. During the soft handover a UE receives signals from different Base Stations. A UE has to be able to demodulate two PCCPCH channels and to combine the energy of DCH channels. Delay profiles of signals received from different Base Stations are assumed to be the same but time shifted by 10 chips.

The receive characteristics of the different channels during inter-cell handover are determined by the average Block Error Ratio (BLER) values.

8.7.1.1
Minimum requirement

For the parameters specified in Table 8.24, the BLER shall not exceed the piece-wise linear BLER curve specified by the points in Table 8.25.

Table 8.24: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

Parameter
Unit
Test 1
Test 2
Test 3
Test 4

Phase reference

P-CPICH
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Table 8.25: DCH requirements in multi-path propagation conditions during Soft Handoff (Case 3)

Test Number
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8.8
Power control in downlink 

Power control in the downlink is the ability of the UE receiver to converge to required link quality set by the network while using as low power as possible in downlink . Additional performance requirements are expected to be added to this subclause.

8.8.1
Power control in the downlink, constant BLER target

8.8.1.1
Minimum requirements

For the parameters specified in Table 8.26 the downlink 
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 power shall be below the specified value in Table 8.27 and the measured BLER value shall be as  required in Table 8.27.

NOTE:
Power control in downlink is ON during the test.
Table 8.26: Test parameter for downlink power control 

Parameter
Unit
Test 1
Test 2


[image: image49.wmf]oc

or

I

I

ˆ


dB
9
-1


[image: image50.wmf]oc

I


dBm/3.84 MHz
-60

Information Data Rate
kbps
12.2

Target quality value on DTCH
BLER
0.01

Propagation condition

Case 4

Table 8.27: Requirements in downlink power control

Parameter
Unit
Test 1
Test 2
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8.9

Downlink compressed mode

Downlink compressed mode is used to create gaps in the downlink transmission, to allow the UE to make measurements on other frequencies.

8.9.1
Single link performance

The receiver single link performance of the Dedicated Traffic Channel (DCH) in compressed mode is determined by the Block Error Ratio (BLER), average power in the downlink and the maximum power in the uplink.

The compressed mode parameters are given in clause A.5.

8.9.1.1
Minimum requirements

For the parameters specified in Table 8.30 the average downlink 
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 power shall be below the specified value for the reported BLER shown in Table 8.31.  The uplink DPDCH power shall be below the specified value.

NOTE:
Inner loop power control is ON during the test.

Table 8.28: Void

Table 8.29: Void

Table 8.30: Test parameter for downlink compressed mode

Parameter
Unit
Test 1
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Table 8.31: Requirements in downlink compressed mode

Parameter
Unit
Test 1
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8.10
Blind transport format detection

Performance of Blind transport format detection is determined by the Block Error Ratio (BLER) values and by the measured average transmitted DPCH_Ec/Ior value.
8.10.1
Minimum requirement

For the parameters specified in Table 8.32 the BLER and FDR shall not exceed the piece-wise linear BLER curve specified by the points in table 8.33.
Table 8.32: Test parameters for Blind transport format detection

Parameter
Unit
Test 1
Test 2
Test 3
Test 4
Test 5
Test 6
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Table 8.33: The Requirements for DCH reception in Blind transport format detection

Test Number
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* The value of DPCH_Ec/Ior, Ioc, and Ior/Ioc are defined in case of DPCH is transmitted

NOTE:
In this test, 9 different Transport Format Combinations (table 8.34) are sent during the call set up procedure, so that the UE has to detect the correct transport format from these 9 candidates.

Table 8.34: Transport format combinations informed during the call set up procedure in the test


1
2
3
4
5
6
7
8
9

DTCH
12.2k
10.2k
7.95k
7.4k
6.7k
5.9k
5.15k
4.75k
1.95k

DCCH




2.4k





C.3.2
Measurement of Performance requirements

Table C.3 is applicable for measurements on the Performance requirements (clause 8), including subclause 7.4 (Maximum input level). 
Table C.3: Downlink Physical Channels transmitted during a connection1
Physical Channel
Power
NOTE

CPICH
P-CPICH_Ec/Ior          = -10 dB
or

S-CPICH_Ec/Ior          = -10 dB
Use of P-CPICH or S‑CPICH is specified for each requirement and is also set by higher layer signalling. When S‑CPICH is the phase reference in a test condition, the P‑CPICH shall be turned off.

PCCPCH 
PCCPCH_Ec/Ior       = -12 dB


SCH
 SCH_Ec/Ior             = -12 dB
This power shall be divided equally between Primary and Secondary Synchronous channels

PICH
PICH_Ec/Ior             = -15 dB


DPCH
Test dependent power 


OCNS
Necessary power so that total transmit power spectral density of BS (Ior) adds to one


C.3.3
Connection with open-loop transmit diversity mode

Table C.4 is applicable for measurements for subclause 8.6.1(Demodulation of DCH in open loop transmit diversity mode)

Table C.4: Downlink Physical Channels transmitted during a connection1
Physical Channel
Power
NOTE

P-CPICH (antenna 1)
P-CPICH_Ec1/Ior       = -13 dB
1.
Total P-CPICH_Ec/Ior = -10 dB



P-CPICH (antenna 2)
P-CPICH_Ec2/Ior       = -13 dB


PCCPCH (antenna 1)
PCCPCH_Ec1/Ior   = -15 dB
1.
STTD applied

2.
Total PCCPCH_Ec/Ior = -12 dB

PCCPCH (antenna 2)
PCCPCH_Ec2/Ior   = -15 dB


SCH (antenna 1 / 2)
SCH_Ec/Ior             = -12 dB
1.
TSTD applied.

2.
This power shall be divided equally between Primary and Secondary Synchronous channels

PICH (antenna 1)
PICH_Ec1/Ior          = -18 dB
1.
STTD applied

2.
Total PICH_Ec/Ior = -15 dB

PICH (antenna 2)
PICH_Ec2/Ior          = -18 dB


DPCH
Test dependent power 
1.
STTD applied

2.
Total power from both antennas

OCNS
Necessary power so that total transmit power spectral density of BS (Ior) adds to one
1.
This power shall be divided equally between antennas

C.3.4
Connection with closed loop transmit diversity mode

Table C.5 is applicable for measurements for subclause 8.6.2 (Demodulation of DCH in closed loop transmit diversity mode).

Table C.5: Downlink Physical Channels transmitted during a connection1
Physical Channel
Power
NOTE

P-CPICH (antenna 1)
P-CPICH_Ec1/Ior      = -13 dB
1.
Total P-CPICH_Ec/Ior = -10 dB

P-CPICH (antenna 2)
P-CPICH_Ec2/Ior      = -13 dB


PCCPCH (antenna 1)
PCCPCH_Ec1/Ior  = -15 dB
1.
STTD applied

PCCPCH (antenna 2)
PCCPCH_Ec2/Ior   = -15 dB
1.
STTD applied, total 1.
PCCPCH_Ec/Ior = -12 dB

SCH (antenna 1 / 2)
SCH_Ec/Ior            = -12 dB
1.
TSTD applied

PICH (antenna 1)
PICH_Ec1/Ior         = -18 dB
1.
STTD applied

2.
STTD applied, total PICH_Ec/Ior = -15 dB

PICH (antenna 2)
PICH_Ec2/Ior         = -18 dB
1. 

DPCH
Test dependent power 
1.
Total power from both antennas

OCNS
Necessary power so that total transmit power spectral density of BS (Ior) adds to one
1.
This power shall be divided equally between antennas
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