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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 8.7, 8.9, 8.11, 8.13 and 8.14A the average downlink ppcH _E, power ratio shall
IOI’
be below the specified value for the BLER shown in Table 8.8, 8.10, 8.12, 8.14 and 8.14B. For the parameters specified
in Table 8.14C and 8.14 E the downlink ppcH _E, power ratio measured values, which are averaged over one dot,
Ior
shall be below the specified value in Table 8.14D and 8.14F more than 90% of the time. These requirements are
applicable for TFCS size 16.

Table 8.7: Test Parameters for DCH in multi-path fading propagation conditions (Case 1)

Parameter Unit Testl | Test2 | Test3 | Test4
Phase reference P-CPICH
IAor/loc dB 9
loc dBm/3.84 MHz -60
Information Data Rate kbps 122 | 64 | 144 | 384

Table 8.8: Test requirements for DCH in multi-path fading propagation conditions (Case 1)

DPCH _E,
Test Number T BLER
1 -15.0 dB 102
) -13.9 dB 10~
-10.0 dB 10°
-10.6 dB 10™
3 -6.8dB 102
4 -6.3dB 10"
-2.2dB 10

Table 8.9: DCH parameters in multi-path fading propagation conditions (Case 2)

Parameter Unit Test5 | Test6 | Test7 | Test8
Phase reference P-CPICH
Tor /1 oc dB 3 3 3 6
loc dBm/3.84 MHz -60
Information Data Rate kbps 122 | 64 | 144 | 384
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Table 8.10: DCH requirements in multi-path fading propagation (Case 2)

Error! No text of specified style in document.

DPCH _E,.
Test Number _— BLER
IOI’

5 -7.7dB 102

5 -6.4 dB 10"
-2.7dB 107

. -8.1dB 10"
-5.1dB 10

8 -5.5dB 10"
-3.2dB 107

Table 8.11: DCH parameters in multi-path fading propagation conditions (Case 3)

Parameter Unit Test9 | Test10 | Test11 | Test12
Phase reference P-CPICH
For /loc dB 3 | 3 | 3 | &6
o dBm/3.84 MHz -60
Information Data Rate kbps 122 | 64 | 144 | 384

Table 8.12: DCH requirements in multi-path fading propagation conditions (Case 3)

DPCH _E,
Test Number I— BLER
or
9 -11.8 dB 10
-8.1dB 10"
10 -7.4dB 107
-6.8 dB 10°
-9.0dB 10"
11 -8.5dB 10
-8.0dB 10°
-5.9 dB 10"
12 -5.1 dB 107
-4.4 dB 10°

Table 8.13: DCH parameters in multi-path fading propagation conditions (Case 1) with S-CPICH

Parameter Unit Test 13 | Test 14 | Test 15 | Test 16
Phase reference S-CPICH
Tor /oc dB 9
loc dBm/3.84 MHz -60
Information Data Rate kbps 122 | 64 | 144 | 384

Table 8.14: DCH requirements in multi-path fading propagation conditions (Case 1) with S-CPICH

Test Number % BLER
13 -15.0 dB 10'i
e a—
T T B —
16 22 i
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Table 8.14A: DCH parameters in multi-path fading propagation conditions (Case 6)

Parameter Unit Test 17 | Test 18 | Test 19 | Test 20
Phase reference P-CPICH
T /1o dB 3 | 3 | 3 6
loc dBm/3.84 MHz -60
Information Data Rate kbps 122 | 64 | 144 384

Table 8.14B: DCH requirements in multi-path fading propagation conditions (Case 6)

DPCH _E,

Test Number | BLER
or
17 -8.8 dB 10°
-5.1dB 10
18 -4.4 dB 107
-3.8dB 10°
-6.0 dB 10"
19 -5.5dB 107
-5.0 dB 10°
-2.9dB 107
20 -2.1dB 107
-1.4dB 107

Table 8.14C: DCH parameters in multi-path fading propagation conditions (Case 7)

Parameter Unit Test21 | Test22 | Test23 | Test24
Phase reference DPCCH
T /loc dB 0 | 0 | 6 | 12
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 64 144 384
Target quality value on
DTCH BLER 0.01 0.01 0.01 0.1
Maximum_DL_Power dB 7
Minimum_DL_Power dB -18
DL Power Control step dB 1
size, Atpc
Limited Power Increase - “Not used”

Table 8.14D: DCH requirements in multi-path fading propagation conditions (Case 7)

DPCH _E,
Test Number —_
Ior
21 -14.0 dB
22 -9.1dB
23 -9.4 dB
24 -7.4 dB
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Table 8.14E: DCH parameters in multi-path fading propagation conditions (Case 7)

Parameter Unit Test 25
Phase reference DPCCH
Ior/loc daB 0
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2
Target quality value on
DTCH BLER 0.01
Maximum DL _Power dB 7
Minimum_ DL Power dB -18
DL Power Control step dB 1
size, Atpc
Limited Power Increase - “Not used”

Table 8.14F: DCH requirements in multi-path fading propagation conditions (Case 7)

DPCH _E,
Test Number T

Ior

25 -12.5dB

NOTE: The reference channel used for Test Number 25 is described in section A.4X
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----- New Section ----

A.3 DL reference measurement channel

A.3.1 DL reference measurement channel (12.2 kbps)

The parameters for the 12.2 Kbps DL reference measurement channel are specified in Table A.11 and Table A.12. The
channel coding is shown for information in figure A.5.

Table A.11: DL reference measurement channel physical parameters (12.2 kbps)

Parameter Unit Level
Information bit rate kbps 12.2
DPCH ksps 30
Slot Format #i - 11
TFCI - On
Power offsets PO1, PO2 and PO3 dB 0
Puncturing % 14.7

Table A.12: DL reference measurement channel, transport channel parameters (12.2 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 244 100
Transport Block Set Size 244 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Convolution Coding Convolution Coding
Coding Rate 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 16 12
Position of TrCH in radio frame fixed fixed

3GPP
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A
Information data 244 Information data 100
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Figure A.5 (Informative): Channel coding of DL reference measurement channel (12.2 kbps)

A.3.2 DL reference measurement channel (64 kbps)

The parameters for the DL reference measurement channel for 64 kbps are specified in Table A.13 and Table A.14. The
channel coding is shown for information in Figure A.6.

Table A.13: DL reference measurement channel physical parameters (64 kbps)

Parameter Unit Level
Information bit rate kbps 64
DPCH ksps 120
Slot Format #i - 13
TFCI - On
Power offsets PO1, PO2 and PO3 dB 0
Repetition % 2.9

Table A.14: DL reference measurement channel, transport channel parameters (64 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 1280 100
Transport Block Set Size 1280 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Turbo Coding Convolution Coding
Coding Rate 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 16 12
Position of TrCH in radio frame fixed fixed
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Figure A.6 (Informative): Channel coding of DL reference measurement channel (64 kbps)

A.3.3 DL reference measurement channel (144 kbps)

The parameters for the DL measurement channel for 144 kbps are specified in Table A.15 and Table A.16. The channel
coding is shown for information in Figure A.7.

Table A.15: DL reference measurement channel physical parameters (144 kbps)

Parameter Unit Level
Information bit rate kbps 144
DPCH ksps 240
Slot Format #i - 14
TFCI - On
Power offsets PO1, PO2 and PO3 dB 0
Puncturing % 2.7

Table A.16: DL reference measurement channel, transport channel parameters (144 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 2880 100
Transport Block Set Size 2880 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Turbo Coding Convolution Coding
Coding Rate 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 16 12
Position of TrCH in radio frame fixed fixed
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Figure A.7 (Informative): Channel coding of DL reference measurement channel (144 kbps)

A.3.4 DL reference measurement channel (384 kbps)

The parameters for the DL measurement channel for 384 kbps are specified in Table A.17 and Table A.18. The channel
coding is shown for information in Figure A.8

Table A.17: DL reference measurement channel, physical parameters (384 kbps)

Parameter Unit Level
Information bit rate kbps 384
DPCH ksps 480
Slot Format # i - 15
TFCI On
Power offsets PO1, PO2 and PO3 dB 0
Puncturing % 22

Table A.18: DL reference measurement channel, transport channel parameters (384 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 3840 100
Transport Block Set Size 3840 100
Transmission Time Interval 10 ms 40 ms
Type of Error Protection Turbo Coding Convolution Coding
Coding Rate 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 16 12
Position of TrCH in radio frame fixed Fixed
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Figure A.8 (Informative): Channel coding of DL reference measurement channel (384 kbps)

A4 DL reference measurement channel for BTFD
performance requirements

The parameters for DL reference measurement channel for BTFD are specified in Table A.19 and Table A.20. The
channel coding for information is shown in figures A.9, A.10, and A11.

Table A.19: DL reference measurement channel physical parameters for BTFD

Parameter Unit Rate 1 Rate 2 Rate 3
Information bit rate kbps 12.2 7.95 1.95
DPCH ksps 30
Slot Format # i - 8
TFCI - Off
Power offsets PO1, dB
PO2 and PO3
Repetition %
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Table A.20: DL reference measurement channel, transport channel parameters for BTFD

DTCH
Parameter DCCH
Ratel | Rate2 | Rate3
Transport Channel Number 1 2
Transport Block Size 244 159 39 100
Transport Block Set Size 244 159 39 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Convolution Coding Convolution Coding
Coding Rate 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 12 12
Position of TrCH in radio frame fixed fixed
A
Information data 244 Information data 100
9R012 CRC12
CRC detection 244 / CRC detection _
Tl | Tail8
Tail bit discard 256 1 Tail bit discard d
Viterbi decoding R=1/3 79 ] Vierbi decoding R=3 - [NGGONMT]
Rate matching 830 . Rate matching _
1st interleaving 830 1st interleaving _
A5 | w1 [ a5 | was | [FSS#205]HE0s[#sE]
Radio Frame
Segmentation T w /v
415 [[%5 ] 415 [Co5T]| 415 [ ] 45 [e5T]
2nd interleaving
. 510 510 510 510
slot segmentation
[0] 4]0 14][0 14][0
3 3 eees 3434 34 eesn 3434 34 eeen 3434 34 eesn 34
30ksps DPCH T T T T T T T T
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bits,2symbol pilot)
Radio frame FN=4N
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Figure A.9 (Informative): Channel coding of DL reference measurement channel for BTFD (Rate 1)
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Figure A.10 (Informative): Channel coding of DL reference measurement channel for BTFD (Rate 2)
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Figure A.11 (Informative): Channel coding of DL reference measurement channel for BTFD (Rate 3)
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A.4X DL reference measurement channel for requirements
using DPCCH with 4 pilot bits as phase reference

A.4X.1 DL reference measurement channel (12.2 kbps)

The parameters for the 12.2 Kbps DL reference measurement channel are specified in Table A.20X and Table A.20Y.
The channel coding is shown for information in figure A.12.

Table A.20X: DL reference measur ement channel physical parametersfor DPCCH used as

phasereference
Parameter Unit Level

Information bit rate kbps 12.2

DPCH ksps 30

Slot Format #i - 9

TFCI - On

Power offsets PO1, PO2 and dB 0

PO3
Puncturing % 2.5

Table A.20Y: DL reference measur ement channel, transport channel parametersfor DPCCH
used as phaser eference

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 244 100
Transport Block Set Size 244 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Convolution Coding | Convolution Coding
Coding Rate 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 16 12
Position of TrCH in radio frame | fixed fixed

3GPP



Error! No text of specified style in document. 15 Error! No text of specified style in document.

A
Information data 244 Information data 100
(}RClB CRC12
CRC detection 244 7 CRC detection _
Thils : Tailg
Tail bit discard 260 1. Tail bit discard _

Rate matching 784 Rate matching _
T tsinetearrs |
#2392 [ wmsw [  waw | [Fss]#es|#ese]#es]

#1 392 [
Radio Frame
Segmentation l ‘W /

804 Viterbi decoding R=1/3 —

Viterbi decoding R=1/3

1st interleaving

2nd interleaving
slot segmentation 480 480 480 » 480
1 [14]
coee 32 32 32 32 32 32 3232 32 eeee 32
20ksps DPCH 1ttt 1ttt 1ttt t
(including TFCI bits) ceer  14JOJ1] eeee [14JO[ L] eeee [24JOJ1[ <eee J14]

<+ — >
Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3

Figure A.12 (Informative): Channel coding of DL refer ence measur ement channel for requirements using
DPCCH with 4 channel bits (12.2 kbps)
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---- New Section ----

C.3.5 Connection with tests having DPCCH as a phase reference

Table C.6 is applicable for measurements for tests 21, 22, 23-and-24 and 25 in subclause 8.3.1.

Table C.6: Downlink Physical Channels transmitted during a connection

Physical Antenna Power NOTE
Channel (gain)
UE is informed by higher layer
P-CPICH P-CPICH_Ec/lor =-10 dB signalling that P-CPICH shall not
be used as a phase reference
P-CCPCH P-CCPCH_Ec/lor =-12 dB
Sector (0 dB) This power shall be divided equally
SCH SCH_Ec/lor=-12 dB between Primary and Secondary
Synchronous channels
PICH PICH_Ec/lor = -15 dB
DPCH phase shall be uncorrelated
DPCH Test dependent power with the phase of P-CPICH
(different propagation in sector and
beam)
1) OCNS interference consists of
Beam (6.0dB) Necessary power so that 16 dedicated data channels as
Beam total transmit power specified in Table C.6.
OCNS . 2) 60% of the power from Node B
is 20 % of Node B total : . )
transmit power (lor) is not_ |nv_olved in the
tests, but is still counted as a
part of the transmitted power.

3GPP
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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 of the transmitted
spectrum, centered on the assigned channel frequency. The occupied channel bandwidth shall be less than 5 MHz based
on achip rate of 3.84 Mcps.

6.6.2 Out of band emission

Out of band emissions are unwanted emissions immediately outside the nominal channel resulting from the modulation
process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is
specified in terms of a spectrum emission mask and Adjacent Channel Leakage power Ratio.

6.6.2.1 Spectrum emission mask

The spectrum emission mask of the UE appliesto frequencies, which are between 2.5 MHz and 12.5 MHz away from
the UE centre carrier frequency. The out of channel emission is specified relative to the RRC filtered mean power of the
UE carrier.

6.6.2.1.1 Minimum requirement

The power of any UE emission shall not exceed the levels specified in Table 6.10. The absolute requirement is
based on a-50 dBm/3.84 MHz minimum power threshold for the UE. Thislimit is expressed for the narrower
measurement bandwidths as —55.8 dBm/1 MHz and —71.1 dBm/30 kHz.
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Table 6.10: Spectrum Emission Mask Requirement

Minimum requirement?

Band I, 11, 1l Additional Measurement
At in MHz requirements = "6
3 bandwidth
. . Absolute Band I3
Relative requirement —_—
requirement
Af
25-35 [+35-15 EB— —-250dBc | -71.1dBm -15 dBm 30 kHz =4
OMHz
0
35-75 t+35- 1[5— 3. 5 Bc -55.8 dBm -13 dBm 1 MHz =2
0 MHz
]
75-85 [+39- 10[5— 7. 5 Bc | -55.8dBm -13 dBm 1 MHz =2
0 OMHz
8.5-12.5 MHz -49 dBc -55.8 dBm -13 dBm 1 MHz #=*2
*Note 1  Af is the separation between the carrier frequency and the centre of the measurement bandwidthing-filter.
Note 2 The minimum requirement for bands |, Il & Il is calculated from the relative requirement or the absolute
requirement, whichever is the higher power.
Note 3 For operation in Band Il only, the minimum requirement is calculated from the minimum requirement

calculated in Note 2 or the additional requirement for band Il, whichever is the lower power.

**Note 4 The first and last measurement position with a 30 kHz filter is at Af equals to 2.515 MHz and 3.485 MHz.

x*Note 5 The flrst and Iast measurement position W|th al MHz filter is at Af equals to 4 MHz and 12 MHz. As—&gene#al

Note 6

As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement

bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth

may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the

measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain

the equwalent noise bandwidth of the measurement bandwidth.
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6.8 Transmit modulation

Transmit modulation defines the modulation quality for expected in-channel RF transmissions from the UE. The
requirements apply to all transmissions including the PRACH/PCPCH pre-amble and message parts and all other
expected transmissions. In cases where the mean power of the RF signal is allowed to change versus time e.g. PRACH,
DPCH in compressed mode, change of TFC and inner loop power control, the EVM and Peak Code Domain Error
requirements do not apply during the 25 us period before and after the nominal time when the power is expected to

change.

6.8.1  Transmit pulse shape filter

The transmit pulse shaping filter is aroot-raised cosine (RRC) with roll-off a =0.22 in the frequency domain. The
impul se response of the chip impulse filter RCy(t) is:

Rco(t)fné”tc(l'“)%“‘“ st el
e

Where the roll-off factor a =0.22 and the chip durationis

T= _;z 0.26042 us
chiprate

6.8.2 Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured
waveform. This difference is called the error vector. Both waveforms pass through a matched Root Raised Cosine filter
with bandwidth 3,84 MHz and roll-off a"=0,22. Both waveforms are then further modified by selecting the frequency,
absol ute phase, absolute amplitude and chip clock timing so asto minimise the error vector. The EVM result is defined
as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. The
measurement interval is one timeslot except for the PRACH/PCPCH preambles where it is 3904 chips.

6.8.2.1 Minimum requirement

The Error Vector Magnitude shall not exceed 17.5 % for the parameters specified in Table 6.15.

Table 6.15: Parameters for Error Vector Magnitude/Peak Code Domain Error

Parameter Unit Level
UE Output Power dBm >-20
Operating conditions Normal conditions
Power control step size dB 1

6.8.3 Peak code domain error

The Peak Code Domain Error is computed by projecting power of the error vector (as defined in 6.8.2) onto the code
domain at a specific spreading factor. The Code Domain Error for every code in the domain is defined as the ratio of the
mean power of the projection onto that code, to the mean power of the composite reference waveform. Thisratiois
expressed in dB. The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for all
codes. The measurement interval is one timeslot_except for the PRACH/PCPCH preambles where it is 3904 chips.

The requirement for peak code domain error is only applicable for multi-code transmission.



6.8.3.1 Minimum requirement

The peak code domain error shall not exceed -15 dB at spreading factor 4 for the parameters specified in Table 6.15 .
The requirements are defined using the UL reference measurement channel specified in subclause A.2.5.
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