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Application Note 1MA104

Application Note 1MA104 shows you how to quickly and easily create TD-SCDMA test signals for user
equipment and base station tests as stipulated in the standards TS 34.122 and TS 25.142.
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The following abbreviations are used in this Application Note for Rohde &
Schwarz test equipment:

e The R&S®SMU200A vector signal generator is referred to as the SMU.
e The R&S®SMJ100A vector signal generator is referred to as the SMJ.
e  The R&S®SMATE vector signal generator is referred to as the SMJ.

e The R&S®FSQ signal analyzer is referred to as the FSQ.

e The R&S®FSU spectrum analyzer is referred to as the FSU.

e The R&S®FSP spectrum analyzer is referred to as the FSP.

e The R&S®FSMR measuring receiver is referred to as the FSMR.

e The R&S®FSUP signal source analyzer is referred to as the FSUP.

The R&S logo, Rohde & Schwarz, and R&S are registered trademarks of
Rohde & Schwarz GmbH & Co. KG and its subsidiaries.

You can generate all test signals described below with either SMU, SMJ, or
SMATE. You can analyze them with either FSQ, FSU, FSP, FSMR, or
FSUP. To simplify the reading only 'SMU' and 'FSQ' are used on the
following pages.
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When dealing with downlink and uplink signals of advanced mobile radio
standards, several physical and logical channels are usually active at the
same time. There is a variety of channel combinations, and the individual
channels have individual settings. Even if two signals seem to be identical
in the spectrum, they may significantly differ with regard to crest factor or
peak code domain error.

Tests on mobile radio devices with different channel configurations
therefore usually result in quite different test results. This is not acceptable
for conformance tests, which is why all advanced mobile radio standards
provide very exact specifications for the applicable test signals. The
standards also specify which test signals are to be used for each test and
which limits are valid for the individual test signals.

This Application Note shows you how to quickly and easily create TD-
SCDMA test signals for user equipment and base station tests as stipulated
in the standards TS 34.122 and TS 25.142.

The following sections first introduce the uplink and downlink reference
measurement channels (RMCs).

The signals for the performance tests, which are then described, use these
RMCs; but further fill channels are added to simulate intracell interferers.

Intercell interferers, simulating traffic from neighboring cells, are imitated by
additional white Gaussian noise (AWGN). A separate section shows you
how to create this signal.

The simulation of multipath conditions will be described at the end of the
Application Note.

Note:  Application Note 1MA104 refers to ETSI TS 34.122 version 5.3.0
Release 5, and ETSI TS 25.142 version 7.3.0 Release 7.

3 Rohde & Schwarz



TD-SCDMA Test Signals According to the Standard

2 Uplink RMC 12.2 kbps for TX and RX Tests

UL RMC 12.2 is the "simplest" test signal in the TD-SCDMA standard. It is
used for all tests that mainly check the RF characteristics, i.e. power
measurement, frequency and spectrum measurement, as well as RX
sensitivity tests.

To create UL RMC 12.2, start from the SMU diagram window:

Marker 1: Radio Frame ie]
2 Radia Frame our
3 Radia Frame

4 Radio Frame G—)
' Fading A BWGNIMP &
config... I config... I
=
[~ On I~ on
Std Del IMP
BB Input Graphics BERT
config... I config... I config... |
™ On [~ On I~ On
Graph A+B BERT
Baseband B Fading B AVWGNIMP B 1'Q Mod B
Config... I config... I COnfig... I config...
= =
I~ On [~ On I~ On [~ On
MSK Std Del MP

Fig. 2_1: Function blocks in the SMU (diagram window)

» Inthe Baseband A function block, click config.

When selecting the standards (Fig. 2_2)

—— TDMA standards —a
GSMEDGE...
—— CDMA standards —
JGPP FDD...
CDMAZ000...
TD-SCDMA...
— OFDMANLAN standards
IEEE 80Z.11 WLAN...
IEEE B0Z 16 WibAX...
DvB...

misc
Custom Digital Mod...
ARB...
Multicarrier Cvv...

L Catnllitn Mavdanatinn —

L

Fig. 2_2: Selecting the standard

» Choose TD-SCDMA.

The following menu is displayed:
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TD-SCDMA (3GPP TOD LCR) A (=)™
Set To Default | SaveRecall... |
Data List Management... | Generate Waveform File... |
TD-SCDMA (3GPP TDD LCR) Version Release 6
Chip Rate 1.28 Mcps
Link Direction I Uplink / Reverse j
Filter/Clipping/ARB Settings... | Root Cosine / Clipping Off
Power Ramping... | Cosine / 2 Chips
Trigger Marker... | Auto
Clock... | Internal
Configure Cell
Reset ill Cells | Copy Cell... |
Predefined Settings...
Adjust Total Power To 0 dB | Total Power 0.00 dB
Select Cell
Cell 2 Cell 3 Cell 4
ﬂ [~ On [~ On I~ On

Fig. 2_3: Basic TD-SCDMA menu

Switch State to On.

Set Link Direction to Uplink / Reverse.
Select Reset All Cells.

Select Predefined Settings.

YV V V V

The following window is displayed (Fig. 2_4):

-

TD-SCDMA (3GPP TDD LCR) A: Predefined Settings/UL |=|E

Spreading Factor Dedicated Channels I (i vl
Humber of Dedicated Channels I 1
Crest Factor I Minimum 'I

Fig. 2_4: Predefined settings for uplink

Rohde & Schwarz



TD-SCDMA Test Signals According to the Standard

Enter 8 as Spreading Factor.
Set Number of Dedicated Channels to 1.
Select Accept.

YV V V V

Close the window.

You are again in the basic TD-SCDMA menu (Fig. 2_5).

Now specify the individual channels.
» Select Cell 1.

The following window is displayed.

TO-SCOMA A: CelH UL (=] ﬂ
" C Settings
State on | SYNC.DL Code 0
¥ Use Scrambling Code I 0 Phase Rotation IAuto 'l
Basic Midamble Code ID 0 SYNC-UL Code I 1]
DwPTS Power I I].I]I]I dB 'l Number of Users 16 -
Time Delay I I]I Chips l Switching Point I 3
Enhanced Channels... |
Select Slot in Subframe to Configure
n
Slot 0 Dw | Gp | Up Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6
PTS PTS
W On |v | On [~ On [~ On W On I~ On I~ On

active slot || inactive || active slot
downlink slot uplink

Fig. 2_5: TD-SCDMA slot menu of the SMU

> Switch State to On.

» Select Enhanced Channels.

The menu shown by Fig. 2_6 is displayed. Use it to configure the RMC that
is calculated by the SMU in realtime.

» Switch State to On for the dedicated channels (DCHs).

» Select RMC 12.2 kbps.
Slot 1 - the first uplink slot - is thus enabled.

1MA104_OE 6 Rohde & Schwarz
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- TD-SCDMA A: Enhanced Channels Settings 1L = '
Dedicated Channels (DCHj

State On I
Coding Type | RMC 12.2 kbps  ~|
Resource Units On Physical Layer 1TS(1*SF8)

Show Details >>>

Mapping On Physical Channels: Select Slots To Use
Slot 0 Dw | gp | Up Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6
PTS PTS

[~ On [¥ On [~ On [~ On [~ On [~ On [~ On

Spreading Code Selection For Used DPCHs I Auto j
Bit Error Insertion

State [~ On
Bit Error Rate | 0.001 000 0
Insert Errors On I Transport Layer j

Block Error Insertion

State [~ On
Block Error Rate 0.100 0

Fig. 2_6: Specifying the RMC

» Close the window.
You are again in the TD-SCDMA slot menu (Fig. 2_5).

Power of code channels

» Select Slot 1 in the TD-SCDMA slot menu.

The following window is displayed.

'|- TO-SCOMA A: Celld/Slotd UL = -
IState on I Slot Mode Dedicated vl Code Domain... | Channel Graph... |
Data Midamble Data Guard
44 144 a4 16
Channel crt.user| Siot | Sprd.| Sprd. | Power Dlist! | DPCCH Do. -
Type Enhanced| oo chire | et | Fact. | code| s | PP@ |Paﬂem Settings| > | cn.
0 PUSCH 1M200 0 16 1 000 PHO Config...  Off
|1 | ppcHoPsK on 120, 18 8 1 0.00  DCH Config... . On
|2 | ppcHoPsK 1M200 0 16 1 000 PHO Config...  Off
DPCH QPSK 1M200 0 16 1 000 PHO Config...  Off

Fig. 2_7: Channel configuration in slot 1

UL RMC 12.2 (SF 8) occupies one (enhanced) code channel.
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TD-SCDMA Test Signals According to the Standard

> Enter the relative Power for the DPCH.

The relative level relates to the absolute total SMU level (displayed at the
top right of the SMU screen).

PEP A| -71 11 dBm ILe\rA -90.40 | dBm L[I
I'II:I'IDl 90 AN AD.. | D | h I'II'II ] . _I

Fig. 2_8: Display of absolute total SMU level

With the entry of 0 dB in Fig. 2_7, the slot power is the total SMU level.
» Close the window.

You have now established UL RMC 12.2 in accordance with the TS 25.142
standard. If the RF output stage of the SMU is switched on, the TD-SCDMA
signal is provided at the RF connector. Fig. 2_9 and Fig. 2_10 show the test
signal on the analyzer.

@ EEW = mWBEz
VEW 10 wE=zx

Fef -20 dEm AHEE > dE SWT 5 ma

il

Cenbkaer 3.012 CE:x 300 pay

Fig. 2_9: Power versus time of the UL RMC 12.2. The analyzer shows 1 frame. It was
triggered at the start of the frame. The RMC uses slot 1.
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g, T02:CO0E POWER DR I5.2 kapas
Chan 1.8
dE TOT CF 2.013 @x 3lak 1
s [n
-20.0
AR
REE
5 4B
1
CLPHP
Stack Code 1 1 Codef Stop Code 16
REIULT SUeedRhY TRELE DR 25.2 kapa
Chan 1.8
CF 2.013 @Hx 2lak 1
CLOEAL RESULTE FOoR SET 0:
Chip Rate Error 0.11 ppn Trp Eo Frame oo, oo
Fac ELGT REZDLTE =
-20.0 P Dakta -30.03 dEw Carz Fzeg Exx 45.61 Kz
AR B D1 -30.03 dEm 10 Inbhal/Gffs 0.08/0.04 %
REE E D2 -:0.04 JEm RED 1.0000
2 am P Widamhle -30.0% AEw Cownpoaibte EVH 0.20 %
hobive Channels 1 Bl CDE|SF 1E) -51.71 dE
CERNHEL REZULTS
B Chanaoel . 5F 1.8 Daba Rabe 5.1 khps
CLPYR
Channel BPvr Fel -0.00 AE ChannelPwr Aba =%0.0% AdEm
Symbol EVH 0.17 %brma Symbol EVH 0.33 WFk

Fig. 2_10: Code Domain representation and numeric measurement results of the UL RMC
12.2. The RMC 12.2 has a brutto data rate of 35.2 kbps. It uses 1 code channel

with spreading factor 8.
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TD-SCDMA Test Signals According to the Standard

3 Downlink RMC 12.2 kbps for TX and RX Tests

The DL RMC is created in the same way as the UL RMC. But you
additionally set the two control channels PCCPCH1 and 2 in slot O as well
as the DL pilot signal.

Marker 1: Radio Frame ie]
2 Radia Frame our

3 Radia Frame
4 Radio Frame

Fading & AWGHAMP A
config... I config... I
=
[~ On I~ on
Std Del IMP
BB Input Graphics BERT
config... I config... I config... |
™ On [~ On I~ On
Graph A+B BERT
Baseband B Fading B AVWGNIMP B 1'Q Mod B
Config... I config... I COnfig... I config... I
= =
I~ On [~ On I~ On [~ On
MSK Std Del MP

Fig. 3_1: Function blocks in the SMU (diagram window)

» In the diagram window (Fig. 3_1), click config in the Baseband A block.

When selecting the standards (Fig. 3_2)

—— TDMA standards —a
GSMEDGE...
—— CDMA standards —
JGPP FDD...
CDMAZ000...
TD-SCDMA...
— OFDMANLAN standards
IEEE 80Z.11 WLAN...
IEEE B0Z 16 WibAX...
DvB...

misc
Custom Digital Mod...
ARB...
Multicarrier Cvv...

L Catnllitn Mavdanatinn —

L

Fig. 3_2: Selecting the standard

» Choose TD-SCDMA.

The following menu is displayed:
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TD-SCOMA (3GPP TDD LCR) A ==

Set To Default | SaveRecall... |

Data List Management... | Generate Waveform Fle... |

TD-SCDMA (3GPP TDD LCR) Version Release 6
Chip Rate 1.28 Mcps

Link Direction I Downlink / Forward j

Filter/Clhipping/ARB Settings... | Root Cosine [ Clipping Off

Power Ramping... | Cosine / 2 Chips

TriggerMarker... | Auto

=)

Clock... | Internal

Configure Cell

Reset All Cells | Copy Cell... |

Predefined Settings...

Adjust Total Power To 0 dB | Total Power 0.00 dB

Select Cell
Cell 2 Cell 3 Cell 4

[~ On [~ On [~ On

Fig. 3_3: Basic TD-SCDMA menu

Switch State to On.

Set Link Direction to Downlink / Forward.
Select Reset All Cells.

Select Predefined Settings.

YV V V V

The following window is displayed (Fig. 3_4).

.- TD-SCDMA (3GPP TDD LCR) A: Predefined Settings/DL =Ex]
Use PCCPCH (Downlink Slot 0, code 0+1) [

Spreading Factor Dedicated Channels 16 -

Number of Dedicated Channels I 1
Crest Factor I Minimum 'I

Fig. 3_4: TD-SCDMA predefined settings in slot 0.

1MA104_OE 11 Rohde & Schwarz
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At first establish the two control channels PCCPCH1 and 2 in slot O (the
RMC will be set up afterwards in slot 4).

» Enable the checkbox Use PCCPCH.

Then

» Enter 16 as Spreading Factor.

» Set Number of Dedicated Channels to 1.

» Select Accept.

» Close the window.

You are again in the basic TD-SCDMA menu (Fig. 3_3).

Now specify the individual channels.
» Select Cell 1.

The following window is displayed.

[ TD-S5CDMA A: CelH DL o=

C Settings

State o | SYNC.DL Code 0
¥ Use Scrambling Code I 1] Phase Rotation I Auto 'l

Basic Midamble Code ID 1] SYNCUL Code I 1]
DwPTS Power I I].I]I]I dB 'l Number of Users 16 -
Time Delay I I]I Chips l Switching Point I 3

Enhanced Channels... |

Select Slot in Subframe to Configure

GP Up Slot 1 Slot 2 Slot 3 Slot 5 Slot 6
PTS
Jv ¥ On I~ On I~ On Jv [~ On [~ On

inactive || actrse slot
slot uplink

Fig. 3_5: TD-SCDMA slot menu of the SMU

» Switch State to On.

» Select Enhanced Channels.

The menu of Fig. 3_6 is displayed. There you can configure the channels
that are calculated in realtime in the SMU: the broadcast channels (BCH)
with a continuous system frame number (SFN) in slot 0 and the RMC in slot
4,

» Switch State to On for the broadcast channels (BCHS).
» Switch State to On for the dedicated channels (DCHS).
» Select RMC 12.2 kbps.

The downlink slots number 0, pilot (PTS), and number 4 are thus enabled.

12 Rohde & Schwarz
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= T0-5CDMA A: Enhanced Channels Settings 101

(S

Broadcast Channels (BCH)

State | on |

| Coded BCH Including SFN |

Coding Type

Show Details ===
—Mapping On Physical Channels: BCH mapped to Slot 0, P.CCPCH 12

Slot 0 Dw | gp | Up Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6

PTS PTS
¥ On [~ On [~ On [~ On [~ On [~ On [~ On

Spreading Code Selection IAutn J

Dedicated Channels (DCH)

On |

| RMC 12.2 kbps L[I
175 {2 * SF 16)

State

ICuding Type

Resource Units On Physical Layer

Show Details »=>
Mapping On Physical Channels: Select Slots To Use

Slot 0 Dw Jgp | Up Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6
PTS PTS

[~ On [~ On [~ On [~ On [+ On [~ On [~ On
Spreading Code Selection For Used DPCHs IAutu j
Bit Error Insertion
State [~ On
Bit Error Rate | 0.001 000 0
Insert Errors On I Transport Layer j
Block Error Insertion
State [~ On

0.100 0

Block Error Rate

Fig. 3_6: Specifying enhanced channels

» Close the window.
You are again in the TD-SCDMA slot menu (Fig. 3_5).

13
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Power of the code channels

Now define the levels of the individual channels. These levels are relative to
the absolute total SMU level (displayed at the top right of the SMU screen,
Fig. 3 7).

PEPAl _71.11 dBm ILevA -00.40 | dBm ;’l

ncn DI a0 M apDe. 1A D I N ﬂﬂl AD e _I
Fig. 3_7: Display of the absolute total SMU level

Note: If the individual slots have a different power, the total SMU level
displays the power of the most powerful slot.

First enter the relative levels of the channels in slot 0. In the TD-SCDMA
slot menu (Fig. 3_8)

[ TD-5CDMA A: CelH DL o=

C Settings

State o | SYNC.DL Code 0
¥ Use Scrambling Code I 0 Phase Rotation I Auto 'l

Basic Midamble Code ID 0 SYNCUL Code I 0
DwPTS Power I I].I]I]I dB 'l Number of Users 16 -
Time Delay I I]I Chips l Switching Point I 3
Enhanced Channels... |
Select Slot in Subframe to Configure
Up Slot 1 Slot 2 Slot 3 Slot 5 Slot 6
PTS
Jv ¥ On I~ On I~ On Jv [~ On [~ On

inactive
slot

Fig. 3_7: TD-SCDMA slot menu of the SMU

> Select Slot 0.

The following window is displayed.
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r|' TO-S5CDMA A: Cell1/Slot0.0L =
State - Code Domain.. | Channel Graph.. |
| Data | Midamble | Data Guard |
14 144 11 16
Channel Enhanced| CrtUser!| Siot | Sprd.| Sprd.| Power | DList / DPCCH Do. 1=
Type Mid.Shift | Fmt | Fact. | Code| B Pattern Settings
0 P-CCPCH 1 1200 0 16 1 -3.01  BCH
1 P-CCPCH 2 1M200 0 16 2 -3.01 BCH
2 S-CCPCH 1 1mM200 0 16 1 000 PN9 Config... | Off
3 S-CCPCH 2 M0 0 16 1 000, PNY Config... | Off
1 FPACH 1200 0 16 1 000, PN Y9 off
5 PDSCH 11200 0| 16 | 1 000, PN9 Config... | Off
6 DPCH QPSK 11200 0| 16 | 1 000, PN9 Config... | Off
7 DPCH QPSK 1200 0 16 | 1 0.00) PNO Config... | Off
8 DPCH QPSK 1m0l o 16 | 1 0.00, PNO Config... | Off &=

Fig. 3_9: Channel configuration in slot O

> Enter the Power of the P-CCPCHs relative to the absolute total SMU
power

With the entry of -3.071 dB for each of the two P-CCPCHs, the total power in
slot O exactly corresponds to 0 dB, i.e. the absolute total SMU power.

» Close the window.

Now specify the level of RMC 12.2 kbps in slot 4.
» Select Slot 4 in the TD-SCDMA slot menu.

The following window is displayed.

| B3] To-SCOMA A: CellSlotaDL =
Codle Domain... | Channel Graph... |
| Data | Midamble | Data Guard |
4 134 4 16
o v g 20 o et T [oee | | s
0 | pccpcht 120 0 16 | 1 0.00] PN G off
1 | pcepcHz 1z 0 16 | 2 000 PN O off
2 | sccpeh1 120 0 16 | 1 0.00] PN Config... | Off
3 | sccpenz 120 0 16 | 1 000 PN Config... | Off
4 FPACH 120 0 16 | 1 000 PN off
5 PDSCH 1m0 o 16 | 1 000 PN Config... | Off
6 | ppcHaPsk 120, 8 16 | 1 301, DCH Config..
7 | ppcHapsk 1m0 0 16 | 2 301, DCH Config..
8 | ppcHapsk 120 0 16 | 1 000 PN Config... | Off =
a NPCrH NPSK | ‘ 1M1 n 1R 1 nnn PN Q ronfin | N ‘ D

Fig. 3_10: Channel configuration in slot 4

DL RMC 12.2 (SF 16) occupies two code channels.
> Enter the relative Power.

With the entry of -3.07 dB for each of the two code channels, the total
power in slot 4 (similar to slot 0) corresponds to the absolute total SMU
power.

» Close the window.

You have now established DL RMC 12.2 in accordance with the TS 34.122
standard. if the RF output stage of the SMU is switched on, the TD-SCDMA
signal is provided at the RF connector. Fig. 3_11 to Fig. 3_13 show the test
signal on the analyzer.
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@ EEW = WE=zx
TEW 10 wWE=x

Fef -20 AEm AEE > dE SWT 5 ma

TRE

|--100

|--110

-120

Cenbkar 21.011 GHzx 500 pays

Fig. 3_11: Power versus time of the DL RMC 12.2. The analyzer shows 1 frame. It was
triggered at the start of the frame. Slot O is occupied by the PCCPCH. It is
followed by the short downlink pilot slot. The RMC appears in slot 4.

ES.I03:CO0E POWER DR 17.8 kapa
Chan 1.18

4E 101 CP 2.012 @z Slak o
|
s fen
~z0.0
AR
REE S
L)
1
CLPMA
Stact Code 1 1 Caodes Stop Cade 16
RESULI SUeGhRY IRELE Uh 17.6 kipa
Chan 1.18
CP 2.012 @z Slak o
GLOEAL RESULTS POR SBT O
Chip Rate Bzrox -0.14 ppa fzg Eo Prama -18 as
FaE SLOT RESULT S 4
-20.0 B Dabta -35. 58 AEm Cazzr Freg Exx d4d. 52 Ez
ARm B oDl -25.89 AEn I Iobhal/OIffa 0.08/0.08
REE B D2 -20.00 AEa; REE 1.0000
3 A= F Widanble -25.588 AEm Composite EVM 0.:0 %
hetive Channels 2 Bk CDE|SF 1E) -53. 36 dE
CRENAEL REZDLTS
B Channgl . 5P 1.16 Data Rabta 17.6 khpa
SnPAER Channel Prxr Ral -Z.01 4E ChannelPwr Aba —2Z.01 AJAEm
Symbol EWVi 0.17 %rma Symbol EVM 0.42 WPk

Fig. 3_12: Code Domain representation and numeric measurement results of slot 0. You see
the PCCPCHL1 and 2, each with spreading factor 16.
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ODh 17.8 kapa
Chan 1.15
dE IO CF 2.013 @H= 21lak 4
PacE
-2.0
AR
hEE
a3 AR
1
CLPMA
Skact Code 1 1 Codef Sbop Code 16
DR 17.6 kapa
Chan 1.15
CF 2.013 @Hz 21uk 4
GLOEAL RESULTS FDE SET o:
Chip Rate Exror -0.14 ppm Trg ko Frame -11 aa
Rar ELOT RESULTE
-&0.0 F Dakta -20.00 dAEm Carr Frag Exxz 4E.00 K=z
sl E D1 -%0.00 dEm I0 Imbal/Dffs 0.08/0.07 %
hEb F D2 -%0.00 daEn RELD 1.0000
a = B Widamble -20.00 dBa¢ Compoaibe BVH 0.5 &
kekive Channela 2 Bk CDE|SF 1E) -55.43 AE
CEANNEL RESULTS
* Channel . 5F .1BE Daba Fabe 17.6 khpa
CLPYR
Channel Prr Ral =%.01 daE ChannelPwr &ha =%%.02 dEm
Symbol EVi .15 hrma Symbol EVM 0.25 BBk

Fig. 3_13: Code Domain representation and numeric measurement results of the downlink
data in slot 4. The DL RMC 12.2 uses two code channels, each with spreading

factor 16.
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4 Test Signals for UE Performance Tests

TD-SCDMA Test Signals According to the Standard

Overview

UE performance tests are block error (BLER) measurements on downlink
RMCs. There are (sub-)tests for data rates of 12.2 kbps, 64 kbps, 144

kbps, and 384 kbps.

An RMC is always composed of a number of code channels (DPCHS). In
addition to these DPCHs, further DPCHj fill channels are superimposed as

intracell interferers.

Table 4_1 provides the combinations of DPCH and DPCH, for each data
rate. The ratios of DPCH and DPCH,, the codes that are used, and the
relative power of the channels are the same for all UE performance tests.

Unit Sub-Test Sub-Test Sub-Test Sub-Test 4
1 2 3

Information Data kbps 12.2 64 144 384
Rate / RMC RMC 12.2 RMC 64 RMC 144 RMC 384
Number of DPCH 2 8 16/ 2slots | 40/ 4 slots
Number of DPCHy 8 2 4/ 2 slots 0
DPCH C(k,Q) C(i,16) C(i,16) C(i,16) C(i,16)
ggg:ze"zatb" i=1,2 i=1.8 i=1.8 i=1..10
DPCH, C(k,Q) C(i,16) C(i,16) C(i,16)
gg::'s'e"za"“ i=3.10 | i=9,10 | i=9,10

Table 4_1: Channel configurations for UE performance tests

Fig. 4 2 shows the channel combinations graphically:

DPCH,

DPCH,

DPCH,

DPCH,

DPCH,

DPCH,

DPCH,

DPCH,

DPCH,

DPCH,

Test1 Test 2 Test 3 Test 4
12.2 kbps 64 kbps 144 kbps 384 kbps
1 slot / frame 1 slot / frame 2 slots / frame 4 slots / frame

Fig. 4_2: Code channel combinations for UE performance tests
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Test 1 with RMC 12.2 kbps uses two DPCH channels (two codes) in one
timeslot per frame. Eight DPCH fill channels (eight codes) are added.

Test 2 with RMC 64 kbps uses eight DPCH channels in one timeslot per
frame. Two DPCHy fill channels are added.

Test 3 with RMC 144 kbps uses 16 DPCHs in two timeslots per frame (two
times eight codes). Two DPCH fill channels per slot are added.

Test 4 with RMC 384 kbps uses 40 DPCHs in four timeslots per frame (four
times ten code channels). No DPCH, channels are added.

In all tests, ten codes channels are present in the active slot(s). All channels
use a spreading factor of 16 and, with -10 dB, equally contribute to the total
power.

Note: DPCH and DPCH, channels represent a coded TD-SCDMA signal.
For the performance tests, uncorrelated AWGN is also
superimposed, and different multipath propagation conditions
(fading) are simulated. For further information on generating the
AWGN, see section Generating an AWGN Signal on page 39. For
activating fading functions in the generator, see section Generating
Multipath Fading Signals on page 44.

The structure of the TD-SCDMA signal - as described in table 4 1 - is the
same for all UE performance tests in the TS 34.122 standard. The test
signals only differ in the levels of TD-SCDMA signal and AWGN, and in the
selection of the fading profile.

Step by step

This section shows the required steps for generating the DPCH and DPCH,
channels as described in table 4 1.

To allow DUT synchronization, you also generate the two primary common
control physical channels P-CCPCH 1/2 in timeslot 0, and the downlink pilot
signal.

The generation of the test signals is similar to that described for RX
measurements.
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You start in the diagram window of the SMU:

Marker 1: Radio Frame (L]
2 Radio Frame our
3: Raclio Frarme
4: Radia Frame G—)
f Fading A AWGHIMP A&
config... I config... I i
[~ On E:> I~ On
Std Del P
BB Input Graphics BERT
CONIg... I CONg... I CONIg... I
I~ On [~ On _ I~ On
Graph A+B BERT
Baseband B Fading B AWGNIMP B 11 Mod B
config... I config... I config... I config... I
™ on > [~ On = I~ on [~ on
MSK Std Del MP

Fig. 4_3: Function blocks in the SMU (diagram window)

» In the diagram window (Fig. 4_3), click config in the Baseband A block

When selecting the standards (Fig. 4_4)

—— TDMA standards — =
GSM/EDGE... [

—— CDMA standards —
3GPP FDD...
CDMAZ000...
TD-SCDMA...

— OFDMAAL AN standards

IEEE 802.11 WLAN...

IEEE 802.16 WiMAX...

DVB...

AL

misc
Custom Digital Mod...
ARB...
Multicarrier Cyv...

L Catnllidn klaodaatinn —

Fig. 4_4: Selecting the standard

» Choose TD-SCDMA.

The following menu is displayed:
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TD-SCDMA (3GPP TOD LCR)} A =)o
Set To Default | SaveRecall... |
Data List Management... | Generate Waveform File... |
TD-SCDMA 3GPP TDD LCR) Yersion Release 6
Chip Rate 1.28 Mcps
Link Direction I Downlink / Forward j
FitteriClipping/ARB Settings... | Root Cosine | Clipping Off
Power Ramping... | Cosine | 2 Chips
TriggerMarker... | Auto
Clock... | Internal
Configure Cell
Reset All Cells | Copy Cell.. |
Predefined Settings...
Adjust Total Power To 0 dB | Total Power 0.00 dB
Select Cell
Cell 2 Cell 3 Cell 4
= [~ On [~ On [~ On

Fig. 4_5: Basic TD-SCDMA menu

» Switch State to On.

» Set Link Direction to Downlink/Forward.
» Select Reset All Cells.

» Select Predefined Settings.

The following window is displayed.

IUSE PCCPCH (Downlink Slot 0, code 0+1) v

Spreading Factor Dedicated Channels 16 -

Mumber of Dedicated Channels I 1
Crest Factor I Minimum vI

Accept |

Fig. 4_6: Predefined settings for downlink

> Enable the Use PCCPCH checkbox.
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Enter 16 as Spreading Factor.
Set Number of Dedicated Channels to 1.
Click Accept.

YV V V V

Close the window.

Now specify the individual channels:
> In the basic TD-SCDMA menu, double-click Cell 1.

The following window is displayed.

[ TD-5CDMA A: CelH DL o=

C Settings

State o | SYNC.DL Code 0
¥ Use Scrambling Code I 0 Phase Rotation I Auto 'l

Basic Midamble Code ID 0 SYNCUL Code I 0
DwPTS Power I I].I]I]I dB 'l Number of Users 16 -
Time Delay I I]I Chips l Switching Point I 3

Enhanced Channels... |

Select Slot in Subframe to Config

Gp | Up Slot 1 Slot 2 Slot 3 Slot 5 Slot 6
PTS
Jv ¥ On I~ On I~ On Jv [~ On [~ On

inactive
slot

Fig. 4_7: TD-SCDMA slot menu of the SMU

e

> Switch State to On.

» Select Enhanced Channels.

The menu of Fig. 3_8 is displayed. Configure the broadcast channels (BCH)
with a continuous system frame number (SFN) in slot 0 and the RMC in slot
4. These channels are calculated in realtime.

» Switch State to On for the broadcast channels (BCHS).
» Switch State to On for the dedicated channels (DCHS).
» Select the suitable RMC for your test.

22 Rohde & Schwarz



TD-SCDMA Test Signals According to the Standard

TD-SCDMA A: Enhanced Channels Settings 1/0L (=]
Broadcast Channels (BCH)
State | On I
Coding Type | Coded BCH Including SFN |

Show Details =»>

—  Mapping On Physical Channels: BCH mapped to Slot 0, P.CCPCH 12

Slot 0 Dw | gp | Up Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6

PTS PTS
[+ On I~ On I~ On I~ On I~ On I~ On I~ On
Spreading Code Selection |Autu J
Dedicated Channels (DCH)
State Oon |
[coding Type IRMC 12.2 khps v||
Resource Units On Physical Layer 1T5{2 * SF 16)

Show Details >»>

Mapping On Physical Channels: Select Slots To Use
Slot 0 Dw | gp Up Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6
PTS PTS
[~ On [~ On [~ On [~ On V¥ On [~ On [~ On
Spreading Code Selection For Used DPCHs IAutu j
Bit Error Insertion
State [~ On
Bit Error Rate | 0.001 000 0
Insert Errors On I Transport Layer j
Block Error Insertion
State [~ On
Block Error Rate 0.100 0

Fig. 4_8: Specifying enhanced channels

Only slot 4 is enabled for RMC 12.2 and RMC 64. The selection of RMC
144 kbps enables the two slots 4 and 5. For 384 kbps, the switching point is
shifted to position 2, and the four slots 3 to 6 are enabled.

> Close the window.

You are again in the TD-SCDMA slot menu (Fig. 4_7).

Now set the level of the two control channels PCCPCH1 and 2 in slot O:
> Select Slot 0 in the TD-SCDMA slot menu.

The following window is displayed.
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(B w0 scoma a: celstownnL 2=
State - Code Domain.. | Channel Graph.. |
| Data | Midamble | Data Guard |
1 111 Tl 16
Channel Enhancea| CrtUser![ siat | Sprd.| Spr.| Power [ Dlist/ | DPCCH Do. -
Type Mid.Shift | Fmt | Fact. | Code | idB Pattern Settings
0 | pccpeH1 1120 o 16 1 301 BCH
1 | pccpenz 1120 o 16 2 a0l B
2 | sccpeHt 1120 o 16 | 1 0.00 PN config... | off
3 | sccpeHz 120 o 16 | 1 000 PN Config... | Off
4 FPACH 120 0 16 | 1 0.00 PN 9 off
5 PDSCH 1120 o 16 | 1 0.00 PN 9 Config... | Off
6 | DPCHOPSK 120 o 16 | 1 0.00 P9 Config... | Off
7 | DpcHaopsk 11200 o 16 | 1 000 PN O Config..| Off
8 | DPcHOoPsK 1200 o 16 | 1 000l PN o confi... | off b

Fig. 4_9: Channel configuration in slot O

> Enter the relative Power.

Enter the levels relative to the absolute total SMU level (displayed at the top
right of the SMU screen). With the entry of -3.07 dB for each of the two P-
CCPCHs, the total power in slot O corresponds to the absolute total SMU
power.

> Close the window.

Now specify the DPCH and DPCH, channels:
» Select Slot 4 in the TD-SCDMA slot menu.
The following window is displayed for 12.2 kbps:

| B To-scoMA A: CelltSlot4DL S|

State - Code Domain... | Channel Graph... |

Data Midamble S5 Data
40 144 2 36

o s [t e o e ot oo oo |
1} P-CCPCH1 1120 0 16 1 0.00 PN 9 Off

1 P-CCPCH2 1120 0 16 2 0.00 PN 9 Off

2 SCCPCH1 11120 0 16 1 0.00 PN 9 Config... | Off

3 S-CCPCH2 1120 0| 16 1 0.00 PN 9 Config... | Off

4 FPACH 1120 0 16 1 0.00 PN 9 Off

5 PDSCH 11420 0 16 1 0.00 PN 9 Config... | Off

6 DPCH OPSK 1120 8 16 1 0.00 DCH Config... E

7 DPCH QPSK 11120 o 16 2 0.00 DCH Config...

& DPCH GPSK 11120 0 16 1 0.00 PN 9 Config... | Off =
9 DPCH QPSK 1120 0| 16 1 0.00 PN 9 Config... | Off

Fig. 4_10: Channel configuration in slot 4 for RMC 12.2 kbps.

DL RMC 12.2 (SF 16) uses two enhanced code channels.
» Activate another eight channels (DPCHj fill channels).
» Enter continuous spreading codes.

» Set the relative power in each channel to -10 dB.

Fig. 4 11 shows the complete configuration for test 1 (RMC 12.2):
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|’ TD-5CDMA #: Cell1 Slot4DL (=]
State - Code Domain... | Channel Graph... |
Data Midamble 55 Data Guard
144 2 36 16

40

G core s oo P e[ o [ [
P-CCPCH1 1120 0 16 1 0.00 PN 9 Off
P-CCPCH2 1120 0 16 2 0.00 PN 9 Off
S-CCPCH1 1120 0 16 1 0.00 PN 9 Config... | Off
S-CCPCH2 1120 0 16 1 0.00 PH 9 Config... | Off

FPACH 1120 0 16 1 0.00 PN 9 Off

PDSCH 1120 0 16 1 0.00 PN 9 Config... | Off
DPCH QPSK 1120 8 16 1 -10.00 DCH Config...
DPCH QPSK 1120 0 16 2 -10.00 DCH Config...
DPCH QPSK 1120 0 16 3 -10.00 PH 9 Config...
DPCH QPSK 1120 0 16 4 -10.00 PN 9 Config...
DPCH QPSK 1120 0 16 5 -10.00 PN 9 Config...
DPCH QPSK 1120 0 16 6 -10.00 PN O Config...
DPCH QPSK 1120 0 16 7 -10.00 PH 9 Config...
DPCH QPSK 1120 0 16 8 -10.00 PN 9 Config...
DPCH QPSK 1120 0 16 9 -10.00 PN 9 Config...
DPCH QPSK 1120 0 16 10 -10.00 PN O Config...
DPCH QPSK 1120 0 16 1 0.00 PH 9 Config... | Off ‘

Fig. 4_11: Channel configuration in slot 4 for test 1. Test 1 with 12.2 kbps uses two codes
(enhanced code channels) for the DPCH in one timeslot per frame. Eight DPCHy channels
are added. The power of each channel is one tenth (-10 dB).

> Close the window.

Fig. 4_12 shows the complete configuration for test 2 (RMC 64):

TD-SCDMA A: CelH Slot4DL (M=

State - Code Domain... | Channel Graph... |

Data . Midamble | )
10 134 2 36 16

Ghomel | exvnce ] St S s b [y Ot 0P s B |

0 P-CCPCH 1 1M20 0 16 | 1 000 PN9 off

1 P-CCPCH 2 1M20 0 16 | 2 000 PN9 off

2 S-CCPCH1 11200 0 16 | 1 000, PN9 Config... | Off

3 S-CCPCH2 1M20 0 16 | 1 0000 PN9 Config... | Off

4 FPACH 1M200 0 16 | 1 000, PN9 off

5 PDSCH 1M200 0 16 | 1 000, PN9 Config... | Off

6 DPCH OPSK 1M20 8 16 | 1 -10.00] DCH Config...

7 DPCH OPSK 120 0 16 | 2 -10.00 DCH Config...

8 DPCH OPSK 120 0 16 | 3 -10.00 DCH Config...

9 DPCH QPSK 11200 0 16 | 4 -10.00] DCH Config...

10 | DPCH QPSK 11200 0 16 | & -10.00 DCH Config...

11 | DPCHQPSK 11200 0 16 | 6 -10.00] DCH Config...

12 | DPCHQPSK 1120 0 16 7 -10.00, DCH Config...

13 | DPCHAQPSK 11200 0 16 8 -10.00, DCH Config...

14 | DPCHAQPSK 1120 0 16 9 -10.00f PN 9 Config...

15 | DPCHQPSK 1120, 0 16 | 10 | -10.00 PN 9 Config...

16 | DPCH QPSK 120 0 16 | 1 0.00| PN9 Config... | Off |

Fig. 4_12: Channel configuration for test 2. Test 2 with 64 kbps uses eight enhanced code
channels for the DPCH in one timeslot per frame. Two DPCHy channels are added. The
power of each channel is a tenth (-10 dB).

For RMC 144, add two DPCHy fill channels both in slot 4 and in slot 5.
Increment the codes in both slots accordingly and set the power for all
active channels to -10 dBm. Slots 4 and 5 have an identical configuration.

Fig. 4 13 shows the complete configuration for test 3 (RMC 144):
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\’ TO-SCOMA A: Cell/Siot5DL ok _

State - Code Domain... | Channel Graph... |
Data Midamble 58 Data
114 2 36

40

o cmer sy st S o oo ot [0 oo [
P-CCPCH1 1120 0 16 1 0.00 PN 9 Off
P-CCPCH 2 1120 0 16 2 0.00 PN 9 Off
S-CCPCH1 1120 0 16 1 0.00 PN 9 Config... | OFf
S CCPCH2 11120 0 18 1 0.00 PN 9 Config... | Off

FPACH 1120 0 16 1 0.00 PN 9 Off

PDSCH 1120 0 16 1 0.00 PN 9 Config... | Off
DPCH QPSK 1120 8 16 1 -10.00 DCH Config...
DPCH OPSK 11120 0 18 2 -10.00 DCH Config...
DPCH QPSK 1120 0 16 3 -10.00 DCH Config...
DPCH QPSK 1120 0 16 4 -10.00 DCH Config...
DPCH QPSK 1120 0 16 L1 -10.00 DCH Config...
DPCH OPSK 11120 0 18 [i] -10.00 DCH Config...
DPCH QPSK 1120 0 16 7 -10.00 DCH Config...
DPCH QPSK 1120 0 16 ] -10.00 DCH Config...
DPCH QPSK 1120 0 16 9 -10.00 PN 9 Config...
DPCH QPSK 11120 0 18 10 -10.00 PN 9 Config...
DPCH QPSK 1120 0 16 1 0.00 PN 9 Config... | Off |

Fig. 4_13: Channel configuration in slot 5 for test 3. Test 3 with 144 kbps uses eight
enhanced codes channels each for the DPCH in two timeslots per frame. Two DPCHg
channels are added. The power of each channel is one tenth (-10 dB).

No fill channels are required for RMC 384. Four slots with ten enhanced
code channels each are occupied. The four slots 3 to 6 are of identical
configuration. Set the power of all active channels to -10 dBm.

Fig. 4_14 shows the complete configuration for test 4 (RMC 384).

|' TD-SCOMA A: Cell1 SIot6 DL @&
State - Code Domain... | Channel Graph... |
| Data . Midamble | 8
10 144 2 36 16
o[ i e oS ||
P-CCPCH 1 M0 0 16 | 1 0.00 PN g off
P-CCPCH 2 M2 0 16 | 2 0.00 PN off
S.CCPCH 1 1m0 o 16 | 1 000, PHS Config... | Off
S.CCPCH 2 z0 0 16 | 1 000, PH O cony... | off
FPACH 1z 0 16 | 1 0.00] PHO off
PDSCH 1m0 0 16 | 1 0.00, PH 9 Config... | Off
DECH QPSK 20, 8 16 | 1 | -10.00 DCH Config...
DPCH QPSK 20, 0 16 | 2 | -1000 DCH Config..
DPCH QPSK 1m0, 0 16 | 3 | -1000 DCH Config..
DPCH GPSK iMz0, 0 16 | 4 | -10.00 DCH Confiy...
DPCH GPSK 20, 0 16 | 5 | -10.00 DCH Config..
DPCH QPSK 20, 0 16 | 6 | -10.00 DCH Config...
DPCH QPSK 20, 0 16 | 7 | -10.00 DCH Config...
DPCH QPSK 1m0, 0 16 | 8 | -1000 DCH Config..
DPCH GPSK iMz0, 0 16 | 9 | -10.00 DCH Confiy...
DPCH GPSK 120, 0 16 | 10 | -10.00 DCH Confiy...
DPCHQPSK | | 20 0 16 | 1 0.00, PH O Config...| Off

Fig. 4_14: Channel configuration in slot 6 for test 4. Test 4 with 384 kbps uses 10 enhanced
code channels each for the DPCH in four timeslots per frame. No DPCHy channels are
added. The power of each channel is one tenth (-10 dB).

You have now established the part of the wanted signal in the test signal.
For further information on generating the AWGN, see section Generating
an AWGN Signal on page 39. For activating fading functions in the
generator, see section Generating Multipath Fading Signals on page 44.
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Absolute and relative levels

If you use the above-mentioned channel configurations, the sum of the
relative levels of all code channels is 0 dB. You only have to enter the total
level I, which may differ from one measurement to the next.

In the standard, the total level I, of the TD-SCDMA signal is always
specified relative to the AWGN signal |, e.g. for test 7.2.1:

Test Number j:or [dB] BLER
1 3.6 10
2 2.4 107
2.7 10
3 28 107
3.2 10
4 3.2 107

Table 4_15: Level ratios lor/ loc for test 7.2.1.

For test 7.2.1 (for wide-area BS), Iy is to be -60 dBm.
The following is thus obtained for test number 1:

lor = loc + 3.6 dB = - 56.4 dBm
and for tests number 2:

lor =-57.6dBm orl, =-57.3dBm, etc.

» Enter this figure as the SMU level.

The absolute levels of the individual channels, as specified relative to I, will
automatically be set correctly.

The level of the useful signal is displayed in the level window.

PEP ﬂ.l -39 4] dBm [Lev A | -5390| dBm v||

nrn nI La Ty B L T, [T o DR R I bl ﬂﬂl an_ I

Fig. 4_16: Display in the level window

Since the AWGN signal |, in the SMU is added to the TD-SCDMA signal
lor, the actual output power of the SMU will be higher than the value
displayed for |, in the level window.

Fig. 4 17 and Fig. 4 18 show the wanted signal for Test 3 / 144 kbps on
the analyzer. See also Fig. 4_2 and Fig. 4_13.

AWGN is not yet applied.
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@ FEEW 10 WE=x
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Fig. 4_17: Power versus time for UE performance test 3. The analyzer shows 1 frame. Slot 0
is occupied by the PCCPCH. It is followed by the short downlink pilot slot. The
data channels use slot 4 and 5.

ES.I03:CODE POWER DR 17.8 kapa
Chan 1.18

dE IOor CF 2.012 @H=x 21luk L

] |
- s
-zi.0
ABm
RAEE
5 4
1
CLRAWR
Stack Coda 1 1 Cudef Stup Code 16
RESULT fUe@iARY THELE Ih 17.6 kapa
Chan 1.1s8
OF 2.013 @Hz 2lat 4
CLOERL REZULTS FOR SET o:
Chip Rate Error 0.02 ppo Trg Eo Frame oo, o=
Tae SLOT RESULTE =
-20.0 B Daka -25.53 AEm Caxr Preg Bxrx 45.42 Bz
i B Dl -29.83 AEa® 10 Iwbal/offs 0.08/0.17 W&
REE B D2 -15.53 ABE: RED 1.0000
3 a® F Widamble -35.83 dEa; Compoaite EV 0.34 %
hctive Chaonela 10 Ek CDE|SF 18] -E0.E2 dE
CERNAEL RESULTE
N Channel . 5F 1.1 Data Ratbe 17.E khpa
SRRIR Channel Bwr Rel -10.01 dE ChannalPrr Aba -EB.88  AEn
Symhol EWH 0.23 hrma Symbol EVM 0.585 hWEk

Fig. 4_18: Code Domain representation and numeric measurement results of slot 4 (slot 5
looks the same). In both slots the signal uses ten code channels, each with
spreading factor 16, and a power of -10 dB.
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5 Test Signals for BS Performance Tests

1MA104_OE

Overview

In contrast to the UE tests, the generator has to produce two RF signals for
the two RX antennas of the BS. This can be done with two single-path
SMUSs; the easiest way to do this would be using a two-channel SMU. This
solution is assumed in the following.

Fig. 5_1 shows the signal routing in the (two-path) generator.

hiarker 1: Radio Frame 1ic
2 Radio Frame
3 Radio Frame
4 Radio Frame

E:> H |

BB Input Graphics BERT
config... I config... I config... |
] n n
I~ o [~ o I~ o
Graph A+B BERT

Baseband B

CONg... I
I~ On
MSK

Fig. 5_1: Signal routing inside the SMU for BS performance tests

Both test signals are derived from the same baseband module (A). This
block has to be configured only once. Set the frequency, the total level, the
AWGN level and, if required, the fading profile for each path separately.

Performance tests are block error (BLER) measurements on uplink
reference measurement channels (UL RMCs). All performance tests are
specified for data rates of 12.2 kbps, 64 kbps, 144 kbps, and 384 kbps
(sub-tests 1 to 4). The UL RMC makes use of one or two dedicated
physical channels (DPCH: and DPCH2) with different spreading factors
(SF).

In addition to DPCH1 and DPCH: (if applicable), whose BLER is measured,
further DPCH, fill channels are superimposed as intracell interferers.
AWGN is also added and multipath propagation conditions (fading) are
simulated.

Table 5_2 provides the configuration of the DPCH, , DPCH1 and DPCH: for
each of the four data rates (four sub-tests). The ratios of the channels, the
codes that are used, and the relative power of the channels are the same
for all BS performance tests.
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Unit Sub-Test Sub-Test Sub-Test Sub-Test
1 2 3 4
Information Data kbps 12.2 64 144 384
Rate / RMC RMC 12.2 RMC 64 RMC 144 RMC 384
Number of DPCH; 1/SF8 1/SF2 2/SF2 4/SF8
2 slots 4 slots
Number of DPCH, - - - 4/ SF 2
4 slots
Number of DPCH, 4 1 2/ 2 slots 0

Table 5_2: Configuration for BS performance tests

Test 1 has four DPCHjy, intracell interferers, tests 2 and 3 only one, tests 4
none. The power of each DPCH, is always one fifth (-7 dB) of the power in
the slot.

Fig. 5_3 shows the channel combinations graphically:

DPCH, DPCH,

DPCH,

DPCH,

DPCH,

Testl Test2 Test3 Test4
12.2kbps 64kbps 144kbps 384kbps
1slot/frame 1slot/frame 2slots/frame 4slots /frame

Fig. 5_3: Code channel combinations for performance tests

The RMCs with information data rates of 12.2 kbps and 64 kbps occupy
one timeslot per frame. The RMC 144 kbps occupies two timeslots, the
RMC 384 kbps four.

Test 1 with 12.2 kbps uses one code channel for the DPCH;. Four DPCH,
channels are added. The spreading factor (SF) is 8. The power of each
channel is one fifth (-7 dB).

Test 2 with 64 kbps uses one code channel for the DPCH; with SF 2. One
DPCHg channel with SF 8 is added. The power of the DPCHy is four fifths (-
1 dB), and the power of the DPCH, one fifth (-7 dB).

Test 3 with 144 kbps uses one code channel each for the DPCH;, with SF 2
(in both occupied timeslots). One DPCH, channel with SF 8 is added (in
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each timeslot). The power of the DPCH; is four fifths (-1 dB), and the power
of the DPCH, one fifth (-7 dB).

Test 4 with 384 kbps uses one DPCH; code channel with SF 8 and one
DPCH, code channel each with SF 2 (in each of the four occupied
timeslots). No DPCH, channels are added. The power of the DPCH, is one
fifth (-7 dB), and the power of the DPCH, four fifths (-1 dB).

The four performance tests 8.2.1, 8.3.1, 8.3.2, and 8.3.3 in the TS 25.142
standard only differ in a few parameters, i.e. the levels for the signal and
superimposed additional white Gaussian noise (AWGN) and the fading
profiles to be used.

For further information on generating the AWGN, see section Generating
an AWGN Signal on page 39. For activating fading functions in the
generator, see sectionGenerating Multipath Fading Signals on page 44.

Step by step

The generation of test signals is similar to that described for the RX
measurements. You first have to configure the paths in the diagram window
of the SMU:

Marker 1: Radio Frame [Le]

2 Radio Frame our
3 Radio Frame
4. Radio Frame

BB Input Graphics BERT
Config... I config... I cohfig... I
I~ On | [~ On [l ™ on
Graph A+B BERT

Baseband B
config... I

I~ On
MSK

Fig. 5_4: Path configuration for BS performance tests

» Open the SMU baseband window and select TD-SCDMA.
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—— TDMA standards — =
GSM/EDGE... [
—— CDMA standards —
3GPP FDD...
CDMAZ000...
TD-SCDMA...
— OFDMAAL AN standards
IEEE 802.11 WLAN...
IEEE 802.16 WiMAX...
DVB...

AL

misc
Custom Digital Mod...
ARB...
Multicarrier Cyv...

| Catallidn klaodaatinn —

Fig. 5_5: Selecting the mobile radio standard

The following menu is displayed:

TD-SCDMA (3GPP TDD LCR) A =)o
Set To Default | Save/Recall... |
Data List Management... | Generate Waveform File... |
TD-SCDMA (3GPP TDD LCR) Version Release 6
Chip Rate 1.28 Mcps
Link Direction I Uplink / Reverse j
Filter/Clipping/ARB Settings... | Root Cosine | Clipping Off
Power Ramping... | Cosine / 2 Chips
TriggerMarker... | Auto
Clock... | Internal
Configure Cell
Reset Al Cells | Copy Cell... |
Predefined Settings...
Adjust Total Power To 0 dB | Total Power 0.00 dB
Select Cell
Cell 2 Cell 3 Cell 4
ﬂ [~ On [~ On [~ On

Fig. 5_6: Basic TD-SCDMA menu

Switch State to On.

Set Link Direction to Uplink / Reverse.
Select Reset All Cells.

Select Predefined Settings.

YV V V V
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-

TO-SCDMA (3GPP TDD LCR} A: Predefined SettingsL =

Spreading Factor Dedicated Channels I & 'I
Humber of Dedicated Channels I 1
Crest Factor I Minimum 'I

Fig. 5_7: Predefined settings for uplink

Enter 8 as Spreading Factor.
Set Number of Dedicated Channels to 1.
Select Accept.

YV V V V

Close the window.

Now specify the individual channels.
» Select Cell 1.

The following window is displayed.

TO-SCDMA A: Cell1UL (=)
M

C Settings

v Use Scrambling Code I 1] Phase Rotation IAutn VI

Basic Midamble Code ID 0 SYNC-UL Code I 0
DwPTS Fower I l].l]l]l dB 'l Number of Users 16 -
Time Delay I I]I Chips l Switching Point I 3

Enhanced Channels... |

Select Slot in Subframe to Configure

4
n

Slot 0 Dw GP Up Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6
PTS PTS
W On v | On [~ On [~ On W On I~ On I~ On

Fig. 5_8: TD-SCDMA slot menu on the SMU

inactive || active slot
slot uplink

> Switch State to On.

» Select Enhanced Channels.

The menu of Fig 5 9 is displayed. You can configure the RMC that is
calculated by the SMU in realtime.
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» Switch State to On for the dedicated channels (DCHS).
» Select the RMC with the required data rate.

Test 1 always uses RMC 12.2, test 2 RMC 64, test 3 RMC 144, and test 4
RMC 384.

_ TD-SCDMA A: Enhanced Channels Settings 1/UL = '
Dedicated Channels (DCHj

State On I

Coding Type [RMC 12.2 kbps  ~|
Resource Units On Physical Layer 1TS(1*SF8)

Show Details ===

Mapping On Physical Channels: Select Slots To Use
Slot0 Dw | gp | Up Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6
PTS PTS

[~ On W On | On | On [TOn | On | On

Spreading Code Selection For Used DPCHs I Auto j
Bit Error Insertion
State [~ On
Bit Error Rate | 0.001 000 0
Insert Errors On | Transport Layer j
Block Error Insertion

State [~ On

Block Error Rate 0.1000

Fig. 5_9: Selecting the RMC

Only slot 1 is enabled for UL RMC 12.2 and RMC 64. The selection of RMC
144 kbps enables the two slots 1 and 2. For 384 kbps, the switching point is
shifted to position 4, and the four slots 1 to 4 are enabled.

» Close the window.
You are again in the TD-SCDMA slot menu (Fig. 5_8).

» Select Slot 1.
The following window is displayed for 12.2 kbps:
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'|- TO-SCOMA A: Celld/Slotd UL (S[E] -
Slot Mode Dedicated vl Code Domain... | Channel Graph... |
Data Micamble Data Guard
1 144 14 16
Channel crtusers| Siot | Sprd.| sprd. | Power DList/! | DPCCH Do. -
Type Enhanced| oo chire | et | Fact. | code| s | PP@ pattern | Settings| S| cn.
0 PUSCH 1200 0 16 1 0.00 PNO Config...  Off
1 | ppcHapsk 1200 18 8 1 0.00 DCH Config...
2 | ppcHOPSK 1200 0 16 1 0.00 PNO Config...  Off
3 | ppcHopsk | 20 0 16 | 1 0.00 PN O Config...| Off |

Fig. 5_10: Channel configuration in slot 1 for RMC 12.2
UL RMC 12.2 occupies one code channel with SF 8. For test 1 (RMC 12.2):

» Activate the four other DPCHs (State set to on).
» Set the Spreading Codes of the activated channels to 8.
» Set the relative power in each channel to -7 dB.

The total power in slot 1 corresponds to the absolute total SMU power. Fig.
5_ 11 shows the complete configuration for test 1.

r TD-SCOMA A: Cellt/Slot1 UL =™ _

State - Slot Mode IDedicated - Code Domain... | Channel Graph... |

| Data . Midamble S5 - Data Guard
84 144 2 80 16
] g e e[ P B (e o -
0 PUSCH 120, o 16 | 1 000 PO Confiy... | Off
1 [ opcHopsk 1120, 18 8 | 1 700, DCH Confiy..
2 | DppcHoPSK 1z w0 8 | 2 7.00, PN O Config..
3 | pPcHaPsK 1z 10 8 | 3 .00, PN O Conflg...
4 | ppcHopsk 1z w0 8 | 4 700 PN O Confiy...
5 | bppcHopsk 20 w0 8 | s 700 PN O Confiy...
6 | ppcHoPSK 1zl o 16 | 1 000 PN O Confiy... | Off
7 | DppcHoPsK 1zl o 16 | 1 0.00 PN O Config... | Off

Fig. 5_11: Channel configuration for test 1 (RMC 12.2). Test 1 with 12.2 kbps uses one code
channel for the DPCH; in one timeslot per frame. Four DPCHy channels are added. The
spreading factor (SF) is 8. The power of each channels is one fifth (-7 dB).

> Close the window.

Fig. 5_12 shows the complete configuration of test 2 (RMC 64).

| =¥ To-5CDMA A: CelltStot1 UL &a

State - Slot Mode Dedicated - Code Domain... | ‘ Channel Graph... |

| Data . Midamble S8 - Data Guard
348 144 B 344 16
o e ] S T S TTt [y [0 Bt ]
0 PUSCH 120 0 16 | 1 000 PHO Config... | Off
1 [ opchopsk | on | 120 48 2 | 1 100/ DCH Config... E
2 | ppcHopsk 120, 10 B | 5 700, PN O Confi...
3 | ppcHoPsK 120, 0 16 | 1 0.00 PH9 Confi... | Off
4 | DppcHopsk 120, 0 16 | 1 0.00 PNO Config... | Off
5 | ppcHopsk 120, 0 16 | 1 000 PN Config... | Off
6 | DpcHoPSK 120, 0 16 | 1 0.00 PN9 Config... | Off
7 | opcHopsk 120] 0 16 | 1 000 PNO Config... | Off

Fig. 5_12: Channel configuration for test 2 (RMC 64). Test 2 with 64 kbps uses one code
channel for the DPCH; with SF 2 in one timeslot per frame. One DPCHy channel with SF 8 is
added. The power of the DPCH; is four fifths (-1 dB) and the power of the DPCHy one fifth (-7
dB).
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Fig. 5_13 shows the complete configuration for test 3 (RMC 144).

| = To-scoma a: CelltSiotaul O]
State - Slot Mode I Dedicated 'l Code Domain... | Channel Graph... |
Data Midamble &S Data Guard
348 144 2 344 16
Channel crt.Useri| Slot | Sprd.| Sprd.| Power DList/ | DPCCH Do. =
Type Enhanced | v s | Fmt | Fact. | code| wme | 0@ pattern | Settings| S| cn,
0 PUSCH 1120 0 16 1 0.00 PN 9 Config... | Off
1 DPCH §PSK - 1120/ 48 2 1 -1.00 DCH Config...
2 DPCH QPSK 1120) 10| 8 5 700 PN 9 Config...
3 DPCH QPSK 1m200 o 16 | 1 000 PNY Config... | Off
4 DPCH QPSK 1120 0 16 1 0.00 PN 9 Config... | Off
5 DPCH QPSK 11120 0 16 1 0.00 PH 9 Config... | Off
6 DPCH QPSK 120 o 16 | 1 000 PNY Config... | Off
7 DPCH QPSK 11120 0 16 1 0.00 PN 9 Config... | Off

Fig. 5_13: Channel configuration for test 3 (RMC 144). Test 3 with 144 kbps uses one code
channel each for the DPCH; with SF 2 in two timeslots per frame. One DPCHy channel with
SF 8 is added. The power of the DPCHj is four fifths (-1 dB), and the power of the DPCH, one
fifth (-7 dB).

Fig. 5_14 shows the complete configuration for test 4 (RMC 384).

‘. TD-SCDMA A: Cell1/SlotdUL oo

State - Slot Mode Dedicated ~ Code Domain... | Channel Graph... |

| Data . Midamble | 55 - Data Guard
348 144 2 344 16
oo S S e [omn [ [Pt [ | -
(] PUSCH M0 o 16 | 1 000 PNo Config... | Off
1_ [ ppcHopsk 1m0 a8 2z | 1 .00, DCH Config... E
2 | becHopsk 1M20 10 8 5 7.00,  DCH Config..
3 | pecopsk 1m0 o 16 1 oo PNo Config... | Off
4 | pecHopsk 120 o 16 1 o.00 PN O Config... | off
5 | pecHopsk 120 o 16 1 000 PO Config... | Off
6 | ppcHopsk 1m0 o 16 1 0.00 PN 9 Config... | off
7 | becHopsk 120 o 16 1 000 PHO Config... | Off

Fig. 5_14: Channel configuration for test 4 (RMC 384). Test 4 with 384 kbps uses one DPCH;
code channel with SF 8 and one DPCH; code channel with SF 2 each in four timeslots per
frame. No DPCHo channels are added. The power of the DPCHj is one fifth (-7 dB), and the
power of the DPCHj, four fifths (-1 dB).

You have now established the wanted signal. If the RF output stage of the
SMU is switched on, the TD-SCDMA signal is provided at the RF
connector.

Absolute and relative levels

If you use the above-mentioned channel configurations, the sum of the
relative levels of all code channels is 0 dB. You only have to enter the total
level o, which may differ from one measurement to the next.

In the standard, the total level I, of the TD-SCDMA signal is always
specified relative to the AWGN signal |, e.g. for test 8.2.1:
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I,
Test Number 2 [dB] BLER

IOC’

1 0.6 10°

-09 107

2 04 10°

-0.3 10"

e 0.1 10°

05 10"

& 0.6 10

Table 5_15: lqor/ loc level ratios or test 8.2.1.

For test 8.2.1 (for wide-area BS), I, is to be -91 dBm (see Table 5 2 on
page 30).

The following is thus obtained for test number 1:
lor = loc + 0.6 dB = - 90.4 dBm

and for tests number 2:
lor =-91.9dBm orl,, =-91.4 dBm, etc

» Enter this figure as the SMU level.

The absolute levels of the individual channels, as specified relative to I, will
automatically be set correctly.

The level of the useful signal is displayed in the level window.

PEP A| -F1.1]1 dBm [Lev A | -904[|| dBm v||

I'Il:I'IDI AN aD... |....|:|| ".'Il'll'll'll.]n... _I

Fig. 5_16: Display in the level window

Since the AWGN signal |, in the SMU is added to the TD-SCDMA signal
lor, the actual output power of the SMU will be higher than the value
displayed for Iy, in the level window.

Fig. 517 and Fig. 5 18 show the signal for Test 3 / 144 kbps on the
analyzer. See also Fig. 5 3 and Fig. 5_13.

AWGN is not yet applied.
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@ REW = wWB:x
TEW 10 WHx

FEaf =20 AEw AEE > dE EWT 3 wa

-20

--30

-110

-12m0

Center 3.013 GE=x 500 paf

Fig. 5_17: Power versus time for BS performance test 3. The analyzer shows 1 frame. The
data channels use the two time slots 1 and 2.

#ig, T0OS: CODE EOWER ODR 140.2 kapa
Chan 1.2

4E rOT CE 2.012 @H= 21ak 1
|
e fn
-20.0
AR
REE s
5 dB
1
CLPYR
Stack Code 1 1 Codef Skap Code 16
RESULT SUeeiRRY IRELE bR 140.% kapa
Chan 1.2
CF 2.012 @Hz 21ak 1
CLOERL RESULTS FOR SET n:
Chip Fate Error =0.0% ppm Prg ko Frame =213 na
Rar SLOT RESULTS =
-20.0 B Dakta -35.5E dEm Carr Freg Erx d4d.E1 K=z
e B D1 -25.596 dEm IQ Imbal/Offs 0.08/0.11 %
hEE E D2 -15.58 JdEm REC 1.0000
2 am B Widamhble -20.41 dEm fompoaibs EVH 0.3 &
Active Channels 2 Bk CODE|SF 1E) -E0.E3 dE
CHLHREL RESULTS
B Channel . 5P 1.2 Dakbka Rabe 140.8 kbhpa
CLRHR
ChannelBrnr Eal -0.57 dE ChannelPwr Abha ==0.5% JEm
Symbol EWVH 0.27 hzma Symbol EWd 0.E1 &HEk

Fig. 5_18: Code Domain representation and numeric measurement results of slot 1 (slot 2
looks the same). In both slots the signal uses two code channels, one with
spreading factor 2 and -1 dB power, the second with spreading factor 8 and -7 dB
power.
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6 Generating a Continuous CDMA Interferer

This signal is required for measuring adjacent channel selectivity and the
intermodulation characteristics.

Marker 1: Radia Frame iy
e 2 Radio Frame our
3 Racdio Frame

4: Radia Frame G—)
f Fading A AWGHIMP A&
config... I COnfig... I P
=
[~ On I~ On
Std Del P
BB Input Graphics BERT
config... I config... I config... I
I~ On [~ On _ I~ On
Graph A+B BERT
Baseband B Fading B AWGNIMP B 11 Mod B
config... I :) config... I config... I config... I
™ on [~ On I~ on [~ on
MSK Std Del MP

Fig. 6_1: Function blocks in the SMU (diagram window)

» In the diagram window (Fig. 6_1) click config in the Baseband A block.

When selecting the standards (Fig. 6_2)

» Choose Custom Digital Mod....

—— TDMA standards — |«
GSMEDGE...

—— CDMA standards —
JGPP FDD...
CDMAZ000...
TD-SCDMA...

— OFDMANVLAN standards
IEEE 802.11 WLAMN...
IEEE 802.16 WiMAX...
DVB...

misc
Custom Digital Maod...
ARB...
Multicarrier CWV...
— Satellite Navigation -

Fig. 6_2: Selecting the modulation

The following menu is displayed:
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| B Custom Digital Modulation A = |
Set to Default | saveRecall.. |
Data Source
Data Source I PRBS j
PRBES Type |PRBS 9 |
Select Control List... | None

List Management... |

Set acc to standard |TD-SCDI'II'IA J

SaveRecall User... |

Symbol Rate | 1.260 000 000 | Msym/s ~|
Coding [oFF |
Modulation
Modulation Type | QPSK 45° Offset j

More... |

Filter

Filter I Root Cosine j
Roll Off Factor | 0.22

More... |
Power Ramp Control... I Off | Cosine / 1.00 sym
TriggerMarker... | Auto
Clock... | Internal

Fig. 6_3: Basic menu for custom digital modulation.

> Switch State to On.
> Select Set acc to standard toTD-SCDMA.

You thus set all the parameters to the correct default values:

Symbol rate 1.28 Msps, QPSK modulation, root cosine filter with roll off
factor 0.22. The Power Ramp Control is switched off; the signal is thus
continuous.

> Close the window.

You have now established the desired CDMA interferer. If the RF output
stage of the SMU is switched on, the signal is provided at the RF connector.
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7 AWGN Signal

The AWGN is added for the RX and performance tests to simulate
interference from neighboring cells.

To generate the AWGN signal, use the SMU-K62 option.
» In the SMU diagram (Fig. 7_50), click config in the AWGN/IMP block.

Marker 1: Radio Frame L]
2 Rardio Frame our
3: Radio Frame
4: Radlio Frame xS
confi.. config. e
o [|__ ot || oo || 720
v v N v
BB Input Graphics BERT
CONfig... I config... I COhfiY... I
[~ On I~ On [~ On
Graph A+B BERT
Basehand B Fading B AWGNIMP B 1/ Mod B RF/A Mod B
config... config... CONfig... config... CONfig... REB
oo ||__ope | E | |HE |24
[~ on I~ On I~ on I~ on [~ On
MSK Std Del IMP

Fig. 7_1: SMU diagram

The following menu is displayed:

—— Impairments
1 Impairments (Digital Baseband)...
AWGH I

[ AWGN..

170y Ot

' 10 Out from A
1/Q Ount from B

Fig. 7_2: Impairment selection

» Select AWGN.
The AWGN menu is displayed (see Fig. 7_3).

Switch State to on.

Set System Bandwidth to 1.28 MHz.

Set Min. Noise / System Bandwidth to 1.5.
Set Set Noise Level Via to C/N.

YV V V V
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AWGH Settings A = -
State | On I
Mode | Additive Noise ~|
System Bandwidth | 12800 |MHz |
Minimum HNoise/System Bandwidth Ratio I 1.5
Noise Bandwidth 19375 MHz

Noise Level Configuration
Set Noise Level Via | CN R
Reference Mode I Carrier j
Bit Rate | 1.280 000 000 | Mbps |
Carrier/Noise Ratio mﬂ
Eb/NO | 060/ dB |
Carrier Level | 90.40| dBm  ~|
Noise Level {(System Bandwidth) | 91.00| dBm |
Noise Level (Total Bandwidth) | 9593 dBm |
Carrier+Hoise Level I ﬂ?.EEI dBm J
Carrier+Noise PEP | 6433 dBm |

Fig. 7_3: AWGN menu

In the standard, the carrier / noise (CIN) ratio is designated as o / loc and is
specified for each test. In Table 6 4, the values for the first of the UE

performance tests, 7.2.1, are provided as an example.

Test Number j:”" [dB] BLER
1 3.6 10
2 2.4 107
27 10
3 28 107
3.2 10
4 3.2 107

Table 7_4: 1o / loc for UE performance test 7.2.1

> Enter the stipulated value for 1, / I, as Carrier / Noise Ratio on the

SMU.

The Carrier Level is automatically set; the desired AWGN signal is now

applied.
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For BS tests, activate the AWGN in both signal paths. Fig. 7_5 shows the

spectrum of the intercell interferer.

@ REW 200 kEz
VEW 500 kEz

Ref -30 AEm AEE 5 dE EWMT 2.5 ma

-20

--20

Wil i

S| T

I

--110

-120

Canber 2.012 @Ex EODD KBz}

Span B WHz

Fig. 7_5: Spectrum of the AWGN interferer. The noise is band-limited with a ratio of noise to

system bandwidth > 1.5.
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8 Multipath Fading Profiles for TD-SCDMA

Multipath fading profiles simulate the real-world conditions of mobile radios:
The DUTs are moving, and multipath reception is caused by reflections
along the propagation path.

The TD-SCDMA standard specifies three fading profiles (cases 1, 2, and 3).
These fading profiles only differ with regard to path delay compared to
cases 1, 2, and 3 for 3GPP-FDD preprogrammed in the SMU. So use the
3GPP profiles as a template to generate the TD-SCDMA profiles.

To generate the multipath fading profile, use the SMU-B14 and SMU-B15
options. Start in the SMU diagram window (Fig. 8_1):

Marker 1: Radlio Frame e

2 Radio Frame our
3 Radio Frame
4 Raclio Frame Gé
COnfg... config... T config... RF A
com.. | ot ||| com| ot || foote. |
o Iv| Iv| 1 v I
BB Input Graphics BERT
CONMg... I CONMg... I cOonfig... I
I~ On [~ On [ I~ On
Graph A+B BERT
Basehand B Fading B AWGNIMP B 10 Mod B RF/A Mod B
CONfig... CONfig... CONig... CONfig... config... REB
I~ on [~ on [~ on I~ On I~ On
MSK Std Del IMP

BERT

Fig. 8_1: SMU diagram

» Click config in the Fading A. block.

Fading
Fading Settings...
Signal Routing
va—e R ||B—= B

A —m A {unfaded) ||B—w» B {max paths)
A —w A{max paths)|| B —» B {unfaded)

A—m A B —m A

A—»B |B—w B

A—w fandB ||B—m AandB

A—w bandB ||B —m {Open)

A —w (open) ||B—m A andB
Summation Ratio & /B

0.0 dB

Fig. 8_2: Intermediate dialog

Access the basic Fading menu (Fig. 8_3) via Fading Settings.
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"B Fading A =]
State -

Set To Default | SaveRecall. | IStandard | 36PP Case 1(UEBS) jl

General Settings
Configuration I Fine Delay 50MHz j
Signal Dedicated To | RF Output ~|  vinual RF | 1.000000 000 00 [ GHz -]
Common Speed For All Paths I Speed Unit I km/h j
Restart Event I Auto j Restart |
Ignore RF Changes < 5% [~ On Frequency Hop. Mode I off j
Path Settings:

Path Table... | Path Delay \Wizard... | Coupled Parameters... | Insertion Loss Configuration... |

Static Path

o
T

o
7

Const Phase
GaussDAB

40

0.00 040 020 0.30 0.40 0.50 060 070 080 0.90 1.00

Path Loss [ dB|

Delay ! us

Fig. 8_3: Basic Fading menu

> Switch State to on.

In the basic Fading menu, select one of the three GPP cases 1, 2, or 3
from the Standard list.

» Click Path Table.

The following window is opened (for 3GPP case 1):

Fading A: Path Table StandardFine Delay
1 1
1 2
State Off Off
Profile Rayleigh Rayleigh Rayleigh Rayleigh Rayleigh
Path Loss idB 0.00 0.00 0.00 10.00 0.00
Basic Delay jus 0.00 0.00 0.00 0.00 0.00
Additional Delay jus 0.000 00 10.000 00 0.000 00 0.976 00 0.000 00
Resulting Delay us 0.000 00 10.000 00 0.000 00 0.976 00 0.000 00
F | Power Ratio /dB
g Const Phase Deg 0.0 0.0 0.0 0.0 0.0
T || Speed kmh 2.09 200 209 2.00 2.09
Freq. Ratio 0.00 0.00 0.00 0.00 0.00
Res. Doppler Shift Hz 277 2.77 277 277 277
Correlation Path Off Off Off Off
Coefficient & 100 100 100 100
Phase Deg 0.00 0.00 0.00 0.00
S | Loghorm State Off Off Off Off
|6 Local Constant /m 100.0 100.0 100.0 100.0
Wl Standard Dev. B (1] 0 L1} 1]

Fig. 8_4: Fading table in SMU for 3 GPP case 1

For case 1, two paths with approx. 3 km/h each are specified. The first path
has a path loss of 0 dB and the second a path loss of 10 dB.

Table 8_5 shows the fading parameters for TD-SCDMA. The number of
paths, the path losses, and the speeds are identical; but the values for the
delay are different.
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Case 1, speed 3km/h Case 2, speed 3km/h Case 3, speed 120km/h
Relative Relative Mean Relative Relative Mean Relative Relative Mean
Delay [ns] Power [dB] Delay [ns] Power [dB] Delay [ns] Power [dB]
0 0 0 0 0 0
2028 -10 2528 0 781 -3
12000 0 1563 il
2344 -4

Table 8_5: Fading parameters for TD-SCDMA

» Enter the Delay values from Table 8_5 on the SMU.

Fig. 8 6_1 to Fig 8_6_3 show the settings modified for TD-SCDMA.

1 1 2 2 3 3

1 2 1 2 1 2
State Off Off Off Off
P[oﬁle Randoinh Aoirth Band, h Badoinh Band, h Band, h
Path Loss /1B 0.00 0.00 0.00 0.00 10.00 0.00
Basic Delay ius 0.00 0.00 0.00 0.00 0.00
Aditional Delay jus 0.000 00 0.000 00 0.000 00 0.000 00 2.92800 0.00000
Resulting Delay lus 0.000 00 0.000 00 0.000 00 coooooll] “meeser” 000000
Dowar Ratin dR |

Fig. 8_6_1: Setting for TD-SCDMA fading case 1

State

Profile

Path Loss idB . 0.00

Basic Delay jus 0.00 0.00

Additional Delay jus 0.000 00 0.000 00 0.000 00
Resulting Delay jus 0.000 00 0.000 0O 0.000 00

Dnamor Batin il

Fig. 8_6_2: Setting for TD-SCDMA fading case 2

Fig. 8_6_3: Setting for TD-SCDMA fading case 3

1 2 2 3 3

1 1 2 1 2
State Off Off
Pruﬁle Badoinh Aoirth In 4 h B h In A h .rl A h
Path Loss idB 0.00 0.00 0.00 3.00 6.00 9.00
Basic Delay us 0.00 0.00 0.00 :
Additional Delay lus 0.000 00 0.000 00 0.000 00 ( 0.781 00 1.563 00 2.344 00
Resulting Delay us 0.000 OO 0.000 0O 0.000 00 a -
Drwar Ratin rft | |

If you close the window, you will be returned to 3 GPP, but you will see User
in the basic Fading menu under standard.

The required profile is now generated in realtime.

For BS tests, activate fading in both signal paths.

Fig. 8_7 and Fig. 8 _8 show the power versus time representation of ten
frames, at first without fading, then with fading switches to ON. No AWGN
was applied. The test signal is the same as used for UE performance tests
3 / 144 kbps, see section 4. To smooth the curve the RMS detector was

selected.
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®

FEEW 10 wEzx
WEW 10 wWBzx
Fef -20 AdEm REE > dE EWT 30 ma

-20

T“ T =

|- 40

SGL

TRE

|- -100

F-110

-12n

Centbaer 2.012 GEx ERE

Fig. 8_7: Ten frames without fading, one frame per division. Used slots are no 0, 4, and 5.

®

REW 10 WE=zx
TEW 10 WE=zx
Raf -310 dAEw AEE 5 dE SWT 50 s

-20

1] i F al [
'f Sl
-pai TRG
|- Fs0
L fen
LFn
L e Y beend W L L] L Lpad M b L e land Y
| -z
|--a0
| -100
F-110
-121m
Center 2.012 EHz 5 mal

Fig. 8_8: Ten frames, fading Case 3 switched on.
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ETSI TS 134 122 version 5.3.0 Release 5 (2006-03)

ETSI TS 125 142 version 7.3.0 Release 7 (2006-10)

Operating manual R&S®SMU vector signal generator 1007.9845.32-09-I
Software manual R&S®FS—-K76 TD-SCDMA BTS analyzer

Software manual R&S®FS—K77 TD-SCDMA MS analyzer

10 Additional Information

1MA104_OE

Please send any comments or suggestions about this Application Note to
TM-Applications@rsd.rohde-schwarz.com.

For additional information about power meters, signal generators, spectrum
analyzers, and signal analyzers, visit the Rohde & Schwarz website at
www.rohde-schwarz.com.
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11 Ordering Information

Signal analyzer, spectrum analyzer, measuring receiver, and options

R&S® FSQx 20 Hz to 40 GHz 1155.5001.x

R&S® FSUx 20 Hz to 50 GHz 1166.1660.x

R&S® FSPx 9 kHz to 40 GHz 1064.4391.x

R&S® FSMRx 20 Hz to 26 GHz 1166.3311.x

R&S® FSUPx 1 MHz to 26 GHz 1166.3505.x

R&S® FS-K76 3GPP TD-SCDMA BTS Application 1300.7291.02
Firmware

R&S®FS-K77 3GPP TD-SCDMA MS Application 1300.8100.02
Firmware

R&S® FSP-B25 Electronic Attenuator, 0 dB to 30 dB, 5 1129.7746.02

dB steps, integrated preamplifier for
FSP3 and FSP7

Vector signal generator and options

R&S® SMU200A Vector Signal Generator 1141.2005.02
R&S® SMU-B102 RF path A: 100 kHz to 2.2 GHz 1141.8503.02
R&S® SMU-B103 RF path A: 100 kHz to 3 GHz 1141.8603.02
R&S® SMU-B104 RF path A: 100 kHz to 4 GHz 1141.8703.02
R&S® SMU-B106 RF path A: 100 kHz to 6 GHz 1141.8803.02
R&S® SMU-B9 Baseband with ARB (128 Msample) 1404.1501.02
R&S® SMU-B10 Baseband with ARB (64 Msample) 1141.7007.02
R&S® SMU-B11 Baseband with ARB (16 Msample) 1159.8411.02
R&S® SMU-B13 Baseband Main Module 1141.8003.02
R&S® SMU-K50 Digital Standard TD-SCDMA 1161.0966.02
R&S® SMU-B31 High-Power Output 1159.8011.02
R&S® SMU-K250 Digital Standard TD-SCDMA  (with 1408.6314.02
WINIQSIM2™)
R&S® SMJ100A Vector Signal Generator 1404.4507.02
R&S® SMJ-B103 RF path B: 100 kHz to 3 GHz 1403.8502.02
R&S® SMJ-B9 Baseband with ARB (128 Msample) 1404.1501.02
R&s® SMJ-B10 Baseband with ARB (64 Msample) 1403.8902.02
R&S® SMJ-B11 Baseband with ARB (16 Msample) 1403.9009.02
R&S® SMJ-B13 Baseband Main Module 1403.9109.02
R&S® SMJ-K50 Digital Standard TD-SCDMA 1404.1660.02
R&s® SMJ-K250 Digital ~Standard TD-SCDMA  (with 1404.1316.02
WINIQSIM2™)

ROHDE & SCHWARZ

ROHDE & SCHWARZ GmbH & Co. KG - Muhldorfstrae 15 - D-81671 Miinchen * Postfach 80 14 69 - D-81614 Munich " Tel

(089) 4129 -0 " Fax (089) 4129 - 13777 " Internet: http://www.rohde-schwarz.com

This application note and the supplied programs may only be used subject to the conditions of use set forth in the
download area of the Rohde & Schwarz website.
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