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The W1916 3G Baseband Verification Library is an optional
simulation reference library for Keysight Technologies
SystemVue. It is intended for design and system-level
verification of the physical layer (PHY) of 2G and 3G wire-
less commercial mobility standards. It consists of several
sub-libraries with simulation blocks for baseband signal
encoding (TX), decoding (RX), channel, and measurement,
along with pre-configured test benches for many PHY
specifications in the standards, as well as other common

measurements.

Typical application

— Simulation-based verification of legacy 2G/3G standards
performance for 4G/LTE equipment

— "Multi-Standard Radio” (MSR) validation related to the
Third Generation Partnership Project (3GPP) Rel.9 TS36-

104 and TS36-147

— Custom PHY modifications for military, medical and com-

mercial wireless

— Reference test vectors for

baseband DSP/FPGA and

RF component validation (both simulation and test

equipment)

— Reference signal generation for the SystemVue W1716
Digital Pre-Distortion (DPD) Builder
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Figure 1. MSR testing in 3GPP Release 9 validates that 2G/3G formats will continue to operate within 4G networks. The W1916 library
provides essential 2G/3G simulation blocks and measurements to supplement 4G capabilities in the W1910 (LTE) and W1918 (LTE-

Advanced) libraries.




GSM/EDGE

The GSM/EDGE portion of the W1916 3G Baseband
Library was developed according to 3GPP GSM Release
10 (updated March 2012). The library provides a total of
61 models and subnets, including several top-level GSM/
EDGE sources and receivers.

Highlights

GSM/EDGE uncoded source

— Each timeslot of a TDMA frame (consisting of 8
timeslots) can be turned on or off independently

— Supports two kinds of timeslot timing: 156.25 sym-
bols*8 timeslots; 157 symbols*2 timeslots and 156
symbols*6 timeslots

— Supports GMSK, 8PSK, 16QAM, 32QAM, and QPSK

— The oversampling ratio (samples per symbol) can be
selected from 4, 8 and 16

— The Training Sequence Code (TSC) of each timeslot
can be configured

— The Stealing Flag of each timeslot can be set
separately

— Supports linear and cosine ramp

GSM/EDGE coded source

— Supports three multi-frame structure types: Not
framed, 13 multi-frame with idle frame and multi-
frame without idle frame

— Supports the following channel types: TCH FS, TCH
F9.6, TCH F4.8, TCH F2.4, downlink MCS1~9, uplink
MCS1~9, UAS-11, UBS-6, UBS-8, and UBS-11. The
puncture scheme can be selected from the valid set

— The allocated timeslot for the current user can be
configured

GSM/EDGE receiver

— Demodulates all GSM multi-frame types supported
by the GSM sources (above), and outputs the
decoded bits

— The equalization algorithm can be selected from
MLSE and RSSE

GSM/EDGE channel

— Simulates radio channel effects, including multipath
fading and pathloss on the transmitted signal. The
coordinates and gain of the antennas can also be
specified

GSM/EDGE EVM
— Measures the EVM of GSM signals



EDGE Block Set (34 simulation blocks)

-IE_.. G5SM_BurstSync
s GSM_Channel
—= 55M_Codedsre
=} G5M_CycDecoder
= GSM_CycEncoder
A= G5M_Deinterleaver_8
-[=]+ G5M_Deinterleaver_F95
"E-I" GSM_Depuncture
= GSM_DifferEncoder
—EI— G5M_Equalizer
—»E20 G5M_EVM
—El= 6sM_Fs_Parity_Tailing
=k G5M_FS_RemaveParity Tail...
+ GSM_Interleaver_&
GSM_Interleaver _Fo6
T GSM_InverseReord
G5M_MormalBurst
- GSM_Puncture
—E'— G5M_Receiver
=]+ G5SM_Reorder
+{[=F GsM_RmvstFigs
(=}t zG5M_Rom
sl=]+ G5M_SlatsCommutatar
—=E GsM_TCH_Decoder
-Gl 6sM_TcH_Encoder
ﬂ— G5M_UncodedBurst
—E'— GSM_UncodedSre

m]injmjm

Workspaces and Test Benches (9 total)

@ G5M_AMSuppression.wsy

@ G5M_RxBlocking.wsv

@ G5M_RxMRSLwsv

@ G5M_RxRefnterferencel evel.wsv

@ G5M_RxSRSLwsv

@ G5M_System_ConnectionSolutionawsy
@ G5M_Tx_EVM.wsv

@ G5M_Tx_ORFS.wsv

@ G5M_Tx_OutputPwr.owsy

GSM Block Set (27 simulation blocks)

-[=}+ EDGE_AddRamp
"E" EDGE_BitDeSwapping
+[=}+ EDGE_BitSwapping
"E:K EDGE_BurstDeMapping
E EDGE_BurstMapping
A EDGE_ChannelEstimator
=l epE_Combiner
== EDGE_Delnterleaver
= EDGE_DeMormalBurst
-{=}+ EDGE_DePuncture
-[=}+ EDGE_DeRatator
—E-epGE_DL_Decoder
—E-EpGE_OL_Encoder

1] EDGE_EquCombiner
[ EDGE_Equsplitter

= EDGE_EquStateToFloat
=+ EDGE_ExtrasFadd
-{=l+ EDGE_ExtrasFrmv
-{=]+ EDGE_HeaderDelntrlv
== EDGE_HeaderDePunc
+=}+ EDGE_HeaderIntrlv

= EDGE_HeaderPunc
=] EDGE_Interleaver
=+ EDGE_MatchedFilter
= EDGE_MaormalBurst
-{=}+ EDGE_PhaseRotator
= EDGE_PulseShapingFltr

=]+ EDGE_Puncture
—=k= epcE_splitter
—E-epGE_UL_Decoder
—E-epGE_UL_Encoder
-+ EDGE_UsFPostDecoder
+=|+ EDGE_USFPreEncoder
:E EDGE_VAProcessor

MSR Test Benches (6 total)

EB p1sR_BS_ACLR.wsv

@ MS5R_BS5_InbandGeneralBlocking.wsv
@ MSR_BS_MaxOutputPowerwsv

@ MSR_BS_MarrowbandBlocking.wsy
@ MSR_BS_OutOfBandBlocking wsy
@ MSR_BS_TransmittedSignalQuality.wsv



CDMA/CDMA2000®

The CDMA/CDMA2000 portion of the W1916 3G Baseband
Verification Library helps communication and RF system
designers perform system-level tradeoffs, requirement
partitioning and performance verification based on the

TIA 1S-95, IS-96A and 1S-2000 standards.

The library allows the simulation of key transmitter and
receiver measurements such as Error Vector Magnitude
(EVM), Adjacent Channel Power Ratio (ACPR), Bit Error
Rate (BER), and Frame Error Rate (FER). The library also
helps component designers validate the performance of
their subsystem against CDMA/CDMA2000 specifications.

The CDMA/CDMA2000 portion of the W1916 3G Baseband
Verification Library includes advanced features such as
hybrid phase-shift keying (HPSK) spreading (reverse link),
pilot-aided coherent demodulation (reverse link); channel
coding including turbo codes, mapping and de-mapping
schemes for rate matching; and orthogonal transmit
diversity (OTD).

Highlights
Complete end-to-end system performance for EVM, Rho,
CCDF, ACP, and code-domain power

Configurable signal sources for both forward and reverse
links, a new forward link receiver and new channel coders
and decoders.

Base and mobile station transmitter
— Code-domain power measurement
— Total mean transmit power

— Relative mean output power of code to pilot channel
(reverse link)

— Pilot power
— Waveform quality (Rho)

— Conducted spurious emission

Base and mobile station receiver
— Adjacent channel selectivity

— Reverse demodulation performance in AWGN chan-
nel

— Receiver spurious response attenuation
— Intermodulation spurious response attenuation
— Single-tone desensitization

— Single-tone desensitization (with Tx leakage)

Signal source

— Transmit power spectrum and Rho of forward pilot
source

— Transmit power spectrum and the CCDF of the
forward pilot source

— Transmit power spectrum, rho and the CCDF of
reverse source

BER validation

— FER performance for reverse traffic channel RC3 in
AWGN channel



CDMA Block Set (95 simulation blocks)

=] COMA_AccessDeintvr
~[=]+ cOMA_AccessIntivr
=]+ coma_addrail
= COMA_Autocorrelation
-[=}+ coMA_AwWGN_ch
[=Ft coma_BeR
==l coma_BER_Sink
[=]+ coma_gitcc
3 coma_BsFinger
HE coma_BsRake
a=+ coma_BSRateconverter
4=+ CDMA_BSSearcher
-[=]+ comaA_BSTX
—= coma_cc_z1s
=+ coma_cc_withTail
G coma_celpsubCoder
& coma_celpSubDecoder
-f=F comA_channel
= COMA_CoherentRake
—E- coma_cye
&= coma_cye R12
=+ comMA_CycCodeEncoder
13 coMA_DataPack
4= COMA_DataRandomizer
1 cOMA_DataUnPack
~[=}+ coma_pcc_withTail
= coma_peogpsk
=k COMA_DurbinRecursion
=]+ cOMA_EraseTail
[=]+ cOMA_ErrorRate
3=} coma_FormantFilter
= CDMA_FregErrEstimate
=]+ cOMA_Freqshifter
G coma_Fwd
8 coma_FwdchCoder
—Ek= coma_FwdchDecoder
-=F* coMA_PwdChniSounder
=2 coma_FwdRake
—E- coMA_FwdRowwithARC
—E- comMA_FwdRovwithoutAFC
- coma_FwdTrfch
= coma_FwdviterbiDCC
H=l- comaA_GainPostFilter
=+ coMA_HammingWindaw
E| = COMA_IncSource
(= cDMA_LogicToNRZ
=k coma_LongCodeGenerator

-[=}+ comA_LPC_TolSP
3=k coOMA_LSP_TolPC
= COMA_M_aryModulator
A=+ coma_msTx
=]+ coma_mux
-{=}+ coMA_DneBitQuantizer
—EFE coma_onewayvo
—=- coma_ogrsk
= COMA_PathCombiner
a= coma_poBitExtraction
=+ cOMA_PgFwdTrfDeintvr
=] COMA_PgFwdTrfIntvr
4= coma_PitchCdbkSelector
#=}- coMA_PitchFilter
|IE= coms_PM_cCode
I=}+ coma_pnCodeAcq
=} coma_pncodeTrack
[z cDoMA_PrICode
[zl coMA_PnQCode
& BN COMA_PowerAllocation
A= coma_guantizerwi
[Zl+ coma_ReadsigFile
-{=+ comMA_RemoveDC
A=l coma_Repeat
-[=}+ cOMA_RevAGC
Gk coMA_RevChCoder
:Eh COMA_RevChDecoder

:E- CDMA_ReversePowerControl

—EE COMA_RevOneway
A= COMA_RevTriDeintvr
=k coma_RevTrfintvr
=+ coMA_Scaledcdbkvector
-[=k coma_sounder_Statistic
=l comMa_SyncDeintivr
-{=]+ comMa_Syncintvr
"|E|" COMA_TimeAverage
FF coma_TrfER
[=l= coma_TrffcFrmGen
=] COMA_TrffcFrmRovry
=P CDMA_TriffERR
[=]+ cDMA_Tstsre
=+ cDMA_Unquantizerwi
3=+ coma_variableDataRate
[=}+ coMA_VariableRateCC
3= coma_varisbleRateDCC
=+ coma_viterbigitDce
-[=+ coma_walshModulator
-[=+ COMA_WriteSigFile

CDMA Example Workspaces and
Test Benches (17 total)

@ COMA_AccesssChannelCodecowsy
@ COMA_CelpCodecDemol. wsy

@ COMA_CelpCodecDemo wsy

@ COMA_ForwardChannelCodecawsy
&3 coMA_ForwardLink.wsv

@ CDMA_FPwdRake_AFC_MoCodec.wsy
@ COMA_FwdRake_MoAFC_MoCodec.wsy
@ CDMA_PagingChannelCodecwsy
@ CDMA_ReverseChannelCodecowsy
@ CDMA_RevhMeasure.wsy

@ COMA_RevRake_luser_codec.wsw
@ COMA_RevRake_luser_MoCodec.wsy
@ COMA_RevRake_luser PCowsv

@ COMA_RevRake 3uszer_codec.wsv
@ COMA_RevRake 3uzer_ MoCodec.wsv
@ CDMA_RevRake 3user PCowsy

@ COMA_SyncChannelCodecwsy

CDMA2000 Example Workspaces

and Test Benches (18 total)

&F gs_TX_CDP_RC3.wsv

@ BS TX_MeanPower.wsv

& ps_TX_Rho.wsv

EF B5_Ti_SR1.wsv

&F g5 T VSA.wsy

EB) Forvard_AWGN_RC3.wsv

@ Forward_MultiCarrier_RCE.wsv
@ Forward_Rake.wsv

&F Forward_RC3_OTD.wsv

&P HpsK_QPSK_PAPR.wsv

@ MS_RX_AdjacentSelectivity_RC3.wsv
@ M5_RX_DynamicRange_RC3.wsw
@ M5 _RX_Intermodulation_RC3.wev
& Ms_TX_SRLwsv

@ Reverse AWGN_RC3wsy

@ Reverse HPSK_SR1.waw

@ Reverse_Rakewswv

@ TurboCodingwsv



CDMA2000 Block Set (105 simulation blocks)

—=2- coMa2K_BaseFilter
—=2FE comazx_BlindcRC
—2F comazx_BlindDecoder
JE9F comaze_BlindrevRC1 2
-{=} comazK_BlockDeIntvr
-{=}+ coMAZK_BlockIntivr
=+ coMAZK_BSRateconverter
:@— CDMAZE_CarrierFregEstimate
=}~ comazxk_cc_withTail
—=l comaz_cop
—@— CDMAZE_ClassicChannel
= comaz_classicspec
A= coma 2¥._CoefDownSample
[=]+ coma2K_CRC_Coder
=+ coMAZK_CRC_DeCoder
al=+ comazk_Datascrambling
al=+ comazk_DataScrambling U
-{=}+ comazk_pcc_withTail
-{=}+ comMAZK_Delay
-{=}+ coma2K_DePuncture
—=2 comaz_FlatChannel
-[=1+ COMA2¢_FR_RateDematch
-[=}+ coma2k_FR_RateMatch
—E- coma2_FwdChannelCoding
—@: CDMA2K_FwdChannelDecoding
A= coma 2K_FwdChnlEstimate
4= coMa FwdCohReceiver
[ coMa?e FwdMultiUsersre
= comazk_Fwdocns
:@: COMAZE_FwdCOTDreceiver
A8 comaz_FwdOTDsrc
= comazk PudPCRItExtraction
SR comazk PwdPCRItExtraction_U
Il coMaZ_FwdPCBitPuncture
Gk coMaZ_FwdPCEitPuncture_U
|[E- comaz Fudpiotsre
= COMA2E,_FwdPowerAllocation
H=l+ coMa2_FwdPwrallac
—=2 comaze_Fwdopsk

A3 coMazx_FwdRake U

—EE comaz_FwdRCreceiver
= comaze_FwdRCsrc

—=l| comaz Fwdrho

5+ coMazx_FwdsIREstimate
:@Z COMAZK_FwdSTSreceiver
5 comaz FwdsTssre

35 comaZk FudTDpwralloc
-{=+ cDMAZK_Interpolation

=k COMAZK_LongCodeGenerator
A= cOMA2K_MAPDecoder1
A=}t CDMAZK_MAPDecoder2
—=E comaz_MC_DownConv
A= comazk_Mc_UpConv
-2 coMazK_MCMode_Delntivr
—= comazk_MCMode_Intivr
—== comaz_oneway
—EE comAZK_OnewayRevRC1 2
J&- comazx_PhaseDetector
H— COMAZK_PhaseEqualizer
=l coMAZK_PNCode

=l comazx_PNCode_U

3=+ comMaZ_PowerContral
-[=}+ comazK_Puncture
—EIZ COMAZK_PwrMeasure

=+ comaze QuasiorthMask
=l coMAZK QuasiOrthMask_U
—EI— COMAZK_RevChannelCoding
—@Z COMAZK_RevChannelDecoding
4=} cDMAZK RevChnlEstimate
- COMAZK_RevCohReceiver
= comak_RevDeHPSK
A= comazk_RevHPSK

3=+ cOMAZK_RevPCBitPuncture
3=+ cOMAZK_RevPowerAdijust
RS COMAZK_RevPowerAllocation
EES COMAZK_RevPowerAllocation_L



W-CDMA

The 3GPP FDD (or W-CDMA) portion of the W1916 3G
Baseband Verification Library enables design and valida-
tion against the specifications from the 3GPP Frequency
Division Duplexing (FDD) Wideband Code Division Multiple
Access (W-CDMA) standard. The library provides baseband
functionality such as framing, encoding, interleaving, and
spreading to model the physical channel in the 3GPP FDD
W-CDMA system.

Highlights

Variable rate services

Standard slot format including TPC, TFCI, FBI, and
pilot bits multiplexing

Standard frame format

Turbo coding/decoding and convolutional coding/
decoding

Multiplexing of different transport channels (TrCHs)
onto one coded composite transport channel
(CCTrCH)

Support of fixed and flexible positions of TrCHs in
one CCTrCH frame

Support of transport format detection with transport
format combination indicator (TFCI)

Support of space time transmit diversity (STTD)
encoding

Synchronization based on common pilot channel
Multipath searching

Standard Rake receiver with maximum ratio combin-
ing (MRC)

Linear channel estimation with interpolation
Coherent QPSK demodulation

Power control



W-CDMA Block Set

(105 simulation blocks)

I

£ 3GPPFDD_ChannelCoding
¢ 3GPPFDD_ChannelDecoding
© 3GPPFDD_CodeBlkDeSeq
¢ 3GPPFDD_CodeBlkSeg

3GPRFDD_CPICH

3GPPFDD_CRCDecoder
¢ 3GPPFDD_CRCEncoder

3GPPFDD_DataPattern
-[=+ 36PPFDD_Distort

{§ 3GPPFDD_DL_Rake

B 3GPPFOD_DL_Receiver

|EE  3GPPFDD DL Refth

[ screFOD_DL_Source
=T 3GPPFDD_DLDeFiIrDTXInser
= 36PPFDD_DLDeFirInterLy
#=* 3GPPFDD_DLDePhyCHMap
*=F* 3GPPFDD_DLDePhyCHSeg
#=* 3GPPFDD_DLDeRadioSeq
7= 36PPFDD_DLDeRateMatch
=1t 3GPPFDD_DLDeSecDTXInser
%=} 36PPFDD_DLDeSecInterLy
=% 3GPPFDD_DLDETrCHMult
* 3GPPFDD_DLFirDTXInser
3GPPFDD_DLFirInterLy
3GPPFOD_DLPhyCHMap
3GPPFDD_DLPhyCHSeq

| 3GPPFDD_DLRadicSeg
© 3GPPFDD_DLRateMatch
3GPPFOD_DLScrmb
3GPPFDD_DLSecDTHInser
3GPPFOD_DLSecInterLy
£ 3GPPFDD_DLTrCHMulti
3GPPFOD_Downlink_BER
3GPPFOD_DPCCH
3GPPFOD_DPCCHDEMuUx
[=}+ 3GPPFOD_DPCCHMux
[=}+ 3GPPFOD_DPCH
4= 3GPPFDD_DPCHDEMUX
[=t 3GPPFOD_DPCHMux
3GPPFDD_DPCHs
3GPPFOD_DPDCH
3GPPFOD_HS_CQI_Decoder
3GPPFDD_H5_CQI Encoder
3GPPFDD_HS5_LL_Rake

I 3GPPFDD_HS_ULSpread
-[=]+ 3GPPFDD_Interpolator
[=F+ 3GPPFDD_OCNS

[=]+ 3GPPFOD_OVSF

[=l+ 3PPFOD_PCCPCH
+[=+ 36PPFDD_PCCPCHDEMUX
[=Ht 36PPFDD_PCCPCHMUX

[0 0 [ B o €0 6

i Wees I @EI @m0 0000 00 0

ety fin[mm

=+ 36GPPFDD_PCPCHMUX
=+ 36PPFOD_PCPCHPrmbI
13- 3GPPFDD_PCPCHSprd
[Ekt 3cPPrOD_PICH
~[=Ft 3GPPFDD_PRACHDEMUX
=+ 3GPPFDD_PRACHMuUX
=+ 36PPFDD_PRACHPrmbI
= 36PPFOD_PRACHSCmb
33+ 3GPPFDD_PRACHSPrd
-[=F 3GPPFDD_SCCPCHDEMuUx
=]t 36GPPFOD_SCOPCHMuUX
[k 3cPPFDD_sCH
[E+ zGPPFOD_stdochs
4=l 3GPPFDD_Synch
3GPPFDD_TestModel1
3GPPFDD_TestModel2
3GPPFOD_TestModel3
3GPPFDD_TestModel4
3GPPFDD_TestModel5
3GPPFDD_TestModels
£ 3GPPFDD_TFCIComb
3GPPFDD_TFCIDecoder
¢ 3GPPFDD_TFCIDeComb
3GPPFOD_TFCIEncoder
3GPPFDD _TFIGenerataor
3GPPFDD_TrCHEER
3GPPFDD_TrCHSrc
© 3GPPFDD_TrCHSrcWithTFTin
3GPPFDD_LL_RACH
3GPPFDD_LL_Rake
3GPPFDD_UL_Receiver
|EE 3GPPFOD_UL_Source
=T 3GPPFDD_ULDeFirInterLy
F3T 3GPPFOD_ULDePhyCHMap
T 3GPPFOD_ULDePhyCHSeq
=T 36PPFOD_ULDeRadicEqual
=T 36PPFOD_ULDeRadioSeg
#1* 3GPPFDD_ULDeRateMatch
4T 3GPPFDD_ULDeSecInterly
F3% 3GPPFDD_ULDETrCHMUl
[=]t 36PPFDD_ULFirlnterLy
[t 3GPPFDD_ULGainFactor
=]+ 36PPFOD_ULLongSarmb
1=} 3GPPFOD_ULPhyCHMap
F 3GPPFDD_ULPhyCHSeg
© 3GPPFOD_ULRadioEqual
3GPPFDD_ULRadioSeq
* 3GPPFDD_ULRateMatch
* 3GPPFDD_ULSecInterLy
3GPPFDD_ULShortScrmb
3GPPFDD_ULSpread
F 3GPPFDD_ULTrCHMult
3GPPFDD_Uplink_BER
3GPPFDD_UpLk

=e0nlH DnphnPPI0EE

mlmimim]in]in

o

W-CDMA Example Workspaces
and Test Benches (17 total)

@ 3GPPFDD_BS_Rx_ACS.wsv

@ 3GPPFDD_BS_Rx AWGMN.wsv
@ 3GPPFDD_BS_Rx_Blocking.wswv
@ 3GPPFDD_BS_Rx_DynamicRange.wsv
&8 3GPPFDD_BS_Rx Intermod.wsv
@ 3GPPFDD_BS_Rx_ReflLevelwsy
@ 3GPPFDD_BS_Tx_ACLR.wsv

@ 3GPPFDD_BS_Tx EVM.wsv

@ 3GPPFDD_ConviCode BER.wsw
@ 3GPPFDD_DL_2fingers_Rakewsv
@ 3GPPFDD_Spread_Despread.wsv
@ 3GPPFDD_TurboCode BER.wsv
@ 3GPPFDD_UE_Rx_RefLevelwsv
@ 3GPPFDD_UE_Tx ACLR.wsv

Eﬂﬂ 3GPPFDD_UE_Tx_EVM.wsv



HSPA

The HSPA portion of the W1916 3G Baseband Verification
Library is designed for High Speed Packet Access plus
(HSPA+), an enhancement to the 3GPP downlink/uplink
defined in release 7 of the 3GPP specification. This design
library focuses on the physical layer aspects of High-Speed
Downlink Packet Access (HSDPA) systems. It is intended
to serve as a baseline for designers to get an idea of
what would be the nominal or ideal system performance.
Evaluations can be made regarding degraded system
performance due to system impairments that may include
non-ideal component performance.

The transport channels and physical channels defined

in previous versions of the 3GPP specification are also
supported by the HSDPA design library. They are treated
as accessory channels because the HSDPA design library
focuses on the modeling and test of channels defined in
Release 5, say HSDPA. The test for the scenario with only
3GPP FDD and without HSDPA can be implemented by the
3GPP design library.

Highlights

Signal source components

— Bit signal source with HARQ and AMC functionality
HS-PDSCH signal source with FEC

HS-PDSCH signal source without FEC

HS-SCCH signal source

HSDPA baseband signal source
HSDPA RF signal source

Multiplexers and coders

— CRC

Bit scrambling

Turbo coding for HS-DSCH
Convolutional coding for HS-SCCH

Rate matching

Interleaving
STTD encoding

— Physical channel mapping

Spreading
— CRC decoding

Signal source components
— Rake receiver for HSDPA downlink
— Baseband receiver for HSDPA downlink

— RF receiver for HSDPA downlink

Multiplexers and coders

— Physical channel demapping
— STTD decoding

— Turbo decoding

— Deinterleaving

Measurement components
— Throughput measurement

— EVM measurement



HSDPA Block Set (49 simulation blocks)

(=1 HsoPA_Bits

=]+ HsDPA_BitScrambling
=]+ HSDPA_ChDecoder

[=]+ HSDPA_ChEncoder
#[=+ HSDPA_ChEstimate

[=}+ HSDPA_CodeBlkDeseq
=}t HSDPA_CRCDecoder

[=]+ HSDPA_CRCEncoder
e HSDPA_Deinterleaver
A=}t HSDPA_DemuxHSPDSCH
=] HSDPA_Despread
-{=Ft HSDPA_DespreadHsch
s{=l HSDPA_Despreadrilot
e HspPa_DL_Equalizer
EIE HSDPA_DL_LMMSE_Receiver
2= HsoPa_DL_Rake
FJEE HsoPA_DL_Receiver
—El=HsDPA_DL_Receiver_CQI
4HE HsDPA_DL Source

4HE HSDPA DL SourceRF
—El-HsDPA_DL_SourceRF_CQI
A=t HSDPA_DownSample
#=]+ HsDPA_Equalizer
—+Z=HHSDPA_EVM

=] HSDPA_Interleaver

=}+ HsDPA_OCNS_Gain
-{=}+ HsDPA_PathSearch

4HE HsDPA_PDSCH_1 4
3Ek HsDPA_PDSCH_Decoder
42E HsDPA_FDSCH_WithFEC
IE= HsDPA_PDSCH_withoutFEC
=l HsDPA_PhCH Demap
1=J& HSDPA_PhCH_Map

=]+ HsDPA_PowerAdiust
H=lt HsDPA_RakeCombine
"=} HsDPA_RateDematch
=]+ HsDPA_RateMatch
G- HsoPa_sceH
AEE HsoPa_sccH_ 1 4

BE HsDPA_SCCH_Decoder
H=ht HSDPA_SCCH_DeRM

[k HsDPA_SCCH_Paracalc
{=}* HSDPA_SCCH_RM

=t HSDPA_SCH
=} HSDPA_Spread
H{=lw HSDPA_STTD Decoder
=}+ HSDPA_STTD_Encoder

=h HSDPA_Throughput
=Ft HSPA_Channel_ITU

HSDPA Test Benches (17 total)

E® DC_UE_Rx_ACSwsv

&® DC_UE_Rx_InBandBlocking.wsv

&B DC_UE_Rx_InterMod.wsy

&8 DC_UE_Rx_MaxLevelwsv

EB DC_UE_Rx_Sensitivity.wsv

@ HEDPA_BS_TX_ACLR.wsv

@ HSDPA_BS_TX_CCDF.wew

EB HSDPA_BS_Tx_EVM.wsv

@ HSDP4_BS Tx MaxPower.wsy

@ HSDPA_BS_Tx_OccupiedBW.wsv

@ HSDPA_BS_Tx_SpecEmission.wsv

EB HsDPA_BS. Tx VSAwsv

@ HSDPA_UE_Rx_Demodulation_BER_COI .wav

@ HSDPA_UE_Rx_Demodulation_Hsetl PA3_QPSK wsw

@ HSDP4A_UE_Rx_Demodulation_HsetZ_PB3_16Q4AM wsv

@ HSDPA_UE Rx Demodulation_Hset3 VA30 16Q4Mwsy

@ HSDPA_UE_Rx_Demodulation_Hsetd PBE3_QPSK wsv

@ HSDPA_UE_Rx_Demodulation_Hsetd VA120_QPSK wsw

@ HSDP4A_UE_Rx_Demodulation_Hsetb_PA3 16QAM.wsv

@ HSDP4_UE Rx Demodulation_Hseth PA3 16QAM_LMMSE. wev
@ HSDPA_UE_Rx_Demodulation_Hsetd PA3_LMMSE_Receer.wsy
@ HSDPA_UE_Rx_Demadulation_Hseth VA30_16QAM_LMMSE.wsv
@ HSDP4A_UE_Rx_Demodulation_Hsetd_PA3_64QAM_LMMSE. wav
@ H5DPA_UE_Rx_Demodulation_Throughout_CQI wswv

@ HEDPA_UE_Rx HSS5CCH_Detection_TS1_PA3 wsv

&8 HsSDPA_UE_Rx_MaxLevel.wsv



HSUPA Block Set (30 simulation blocks)

CH HsUPA_BER_Throughput
t HSUPA_Bits
*HSUPA_ChDecode
HSUPA_ChEncode
*HSUPA_CodeBlkDeseg
HSUPA_CodeBlkSeqg
~[=H HsUPA_CubicMetric
~[=H HsUPA_DC_CubicMetric
=} HSUPA_Deinterleaver
+4=H HsUPA_DL_Rake
=} HSUPA_EAGCH_DeRM
=1+ HsuPA_EAGCH_RM
3=}t HSUPA_FDPCCH_ChDecode
I=}+ HsUPA_EDPCCH_ChEncode
H=F+ HSUPA_EHICH_ERGCH_Decode
= HSUPA_EVM
H=FE HsUPA_EVM_H
1EE Hsupa_FrC
3E HsUPA_FRC_Receiver
[=]+ HsUPA_Interleaver
=+ Hsupa_ocns
[Elt HsUPA_Paramtalc
#{=}+ HSUPA_PhCH_Demap
(=l HSUPA_PhCH_Map
3=} HsuPA_RateDematch
[=]+ HsUPA_RateMatch
=+ HsUPA_signatureSan
B nHsuPa_spread
B HsuPa UL Rake
{ZE HsuPA_UL_Source

[i7 [ [ ] [

HSUPA_UL_Source 1 {HSUPA_UL_Source@HSUPA Models}

=
HSUPA u

=
UL_Source |

—p-

EDCH_Category=Category 6
TransBlockSize=2706
TTI=TTIl 2ms
PuncLimit=0.468
RV_Mode=Calculated using RSN
MaxRSN=3
DataPattern=Random
GainED=12.04 [[12.04]]
GainEC=6.02 [[6.02]]
Scramble=normal
ScrambleCode=0

HSUPA and HSPA+ Example Workspaces

and Test Benches (17 total)

&8 DC_UE_Tx_ACLR.wsv

&8 DC_UE_Tx_EVM.wsv

@ DC_UE_Tx_InBandEmission.wsy

@ DC_UE_Tx_Max_Power.wsy

@ DiC_UE_Tx_SpecEmission.wsy

@ HSUP&_BS_Rx_Demodulation_&WGN . wsy
@ HSUPA_BS_Rx_Demodulation_Fading.wsv
@ HSUPA_BS_Rx_Demodulation_Fading_FRCE . wsv
@ HSUP&_BS R Falseflarm_AWGMN.wev

@ HSUPA_BS_Rx_Falseflarm_Fading.wsy

@ HSUPL_BS Rx MissedDetection_AWGMN. wev
@ HSUPA_BS_Rx_MissedDetection_Fading.wsv
&B HsUPA_UE_Tx_ACLR.wsv

&8 HSUPA_UE_Tx_CCDFawsv

&8 HsUPA_UE_Tx_EVM.wsv

@ HSUPLA_LE_Tx_MaxPower.wsy

@ HSUPA_UE_Tx_SpecEmission.wsy



Summary of Standards Supported by The W1916 3G Baseband Verification Library

Simulation Test
Standard Version supported blocks benches
GSM/EDGE 3GPP GSM Release 10 (March 2012 version) technical specifications 61 9
TS 45.002 v10.3.0, “Multiplexing and multiple access on the radio path,” March 2012
TS 45.003 v10.0.0, “Channel Coding,” March 2011
TS 45.004 v10.0.0, “Modulation,” March 2011
CDMA (IS-95)  TIA/EIA/IS-95-A, Mobile Station-Base Station Compatibility Standard for Dual-Mode Wide- 95 17
band Spread Spectrum Cellular System, May 1995
CDMA2000 3GPP2 C.S0002_A_1, “Physical Layer Standard for cdma2000 Spread Spectrum Systems 105 18
Release A-Addendum 1,” October 27, 2000
W-CDMA 3GPP Release 5 technical specifications 105 17
1. TS 25.211, “Physical channels and mapping of transport channels onto physical channels
(FDD),” September 2002, Release 5
2. TS25.213, “Spreading and modulation (FDD),” September 2002, Release 5
3. TS 25141, “Base station conformance test,” September 2002, Release 5
3GPP Release 1999 specifications
1. TS 25.211, “Physical channels and mapping of transport channels onto physical channels
(FDD),” March 2000/December 2000/March 2002, Release 1999
2. TS25.212, “Multiplexing and channel coding (FDD),” March 2000/December 2000/March
2002, Release 1999
3. TS25.213, “Spreading and modulation (FDD),” March 2000/December 2000/March
2002, Release 1999
4. TS25.214, “Physical layer procedures (FDD),” March 2000/December 2000/March 2002,
Release 1999
5. TS25.107, “UE Radio transmission and Reception (FDD),” April 2000/December 2000/
March 2002, Release 1999
6. TS25.104, “UTRA (BS) FDD: Radio transmission and Reception,” March 2000/December
2000/March 2002, Release 1999
7. TS 25147, “Base station conformance test,” March 2000/December 2000/March 2002,
Release 1999
8. TS 34.121, “Radio transmission and reception (FDD),” March 2000/December 2000/
March 2002, Release 1999
HSPA 3GPP Release 7 technical specifications 79 34
1. TS25.211, “Physical channels and mapping of transport channels onto physical channels
(FDD),” Version 7.10.0, May 2008
2. TS25.212, “Multiplexing and channel coding (FDD),” Version 7.9.0, September 2008
3. TS25.213, “Spreading and modulation (FDD),” Version 7.6.0, September 2008
4. TS25.214, “Physical layer procedures (FDD),” Version 7.9.0, May 2008
5. TS 25.101, “UE Radio transmission and Reception (FDD),” Version 7.13.0, September 2008
6. TS25.104, “UTRA (BS) FDD: Radio transmission and Reception,” Version 7.10.0, March
2008
7. TS 25.141, “Base station conformance test,” Version 7.11.0, March 2008
8. TS 34.121, “Radio transmission and reception (FDD),” Version 7.5.0, June 2007
9. TS 25.306, “UE Radio Access capabilities,” Version 7.8.0, September 2008
10. TS 25.321, “Medium Access Control (MAC) pratocol specification,” Version 7.7.0, Decem-
ber 2008
MSR Multi-Standard Radio - 3GPP TS 37.104 and TS 37.141 6

Note: The W1916 library does not provide the LTE or LTE-Advanced signals required for the full

MSR specification. Please refer to the W1910 LTE or W1918 LTE-Advanced libraries for these
4G signals.




Configuration

The W1916 3G Baseband Verification Library can be added
as an option to any SystemVue environment or bundle. It
can also be combined with the W1910 LTE and W1918 LTE-
Advanced libraries to provide more extensive coverage of
the 3GPP communications standards. It is often used with
the W1716 DPD module for 4G infrastructure design.

For more information, visit:

Product Information
www.keysight.com/find/eesof-systemvue-3g-library

Evaluation
www.keysight.com/find/eesof-systemvue-evaluation

Helpful Videos
www.keysight.com/find/eesof-systemvue-videos


http://www.agilent.com/find/eesof-systemvue-videos

15| Keysight | W1916 3G Baseband Verification Library - Data Sheet

myKeysight

i

LXI

myKeysight

www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

www.axiestandard.org
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LAN eXtensions for Instruments puts the power of Ethernet and the
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PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a
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Three-Year Warranty
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Up to five years of protection and no budgetary surprises to ensure your
instruments are operating to specification so you can rely on accurate
measurements.
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