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FDMA (Frequency Division Multiple Access)
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TDMA (Time Division Multiple Access)
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WCDMA (WideBand Code Division Multiple Access)
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WCDMA Parameter

- Bandwidth 5 MHz

- Chip rate 3.84 Mcps

- Frame length 10 ms (38400 Chips)
- No. of slot/frame 15 slots

- No. of chips/slot 2560 chips

- Uplink SF 4-256

- Downlink SF 4-512

- Channel rate 7.5 Kbps to 2 Mbps
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Protocol Architecture
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Transport Channel

Foadan 1 Transport Channel 3 2 ¥tiafo

1. Dedicated Transport Channel
- DCH (Dedicated Channel)

2. Common Transport Channel
- BCH (Broadcast Channel)
- FACH (Forward Access Channel)
- PCH(Paging Channel)
- RACH (Random Access Channel)
- CPCH (Common Packet Channel)
- DSCH (Downlink Shared Channel)



BCH(Broadcast channel)

- Downllnk transport channel
= ‘I/]Wi‘L!TV]fNﬂ’i leEJGII”I’JGIJ’e)iJai]”ILW”IQﬁIJ@QLC]m °lwaammaamwm

mi@wagiuwamm

FACH (Forward Access Channel)

- Downlink transport channel
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PCH(Paging Channel))

- Downlink transport channel
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RACH(Random Access Channel)

- Uplink transport channel
- K amilfids control information 1duneatigu
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CPCH(Common Packet Channel)

- Uplink tfransport channel
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— DSCH(Downlink Shared Channel)

- Downlink transport channel
- s mnuresdyana DCH
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Air interface v9452UU WCDMA Uszneudie

1.vosdana Physical Channel @1%3u Downlink

- CPICH (Common Pilot Channel)

- P-CCPCH (Primary Common Control Physical Channel)

- S-CCPCH (Secondary Common Control Physical Channel)
- SCH (Synchronous Channel)

- PICH (Page Indicator Channel)

- AICH (Acquisition Indicator Channel)

- DPCH (Dedicated Physical Channel)

- DSCH (Downlink Shared Channel)

2. ¥esdanm Physical Channel @3y Uplink

- PRACH (Physical Random Access Channel)
- PCPCH (Physical Common Packet Channel)
- DPCH (Dedicated Physical Channel)



Transport-channel to physical-channel mapping

Transport Channels

DCH

RACH
CPCH

BCH

FACH/
PCH

DSCH

Physical Channels

Dedicated Physical Data Channel (DPDCH)

Dedicated Physical Control Channel (DPCCH)

Physical Random Access Channel (PRACH)

Physical Common Packet Channel (PCPCH)

Common Pilot Channel (CPICH)

Primary Common Control Physical Channel (P-CCPCH)
Secondary Common Control Physical Channel (S-CCPCH)

Synchronisation Channel (SCH)

Physical Downlink Shared Channel (PDSCH)

Acquisition Indicator Channel (AICH)

Access Preamble Acquisition Indicator Channel (AP-AICH)
Paging Indicator Channel (PICH)

CPCH Status Indicator Channel (CSICH)
Collision-Detection/Channel-Assignment Indicator
Channel (CD/CA-ICH)



Transport block

-Transport block Jvuia 1 TTI
-1 TTI (Transmission Time Interval) Jvwa 10, 20, 40 uag 80 ms
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Baseband processing dwsu Downlink
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CRC coding

Concatenation &
Segmentation

Tail bit

Channel coding

Rate Matching
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CRC attachment
- 1isvid CRC doyausay Transport block

- giipveamsnsyia CRC 0, 8, 12, 16, 24 iia
o 9 ~ I a 9 1
- e asaanuHananvesteyauaay Transport block

Concatenation and Segmentation
- fhireuaedoyausa Transport block uaziisdoya

somilu block ﬁﬁmumiwﬁﬁu@éﬁuwﬁmm channel coding
- convolution coding = 504 1ia

- turbo coding = 5114 1ia

- #11% channel coding shauldedniidse@ninmgaga



Usage of channel coding scheme
and coding rate

Type of TrCH Coding Scheme Coding rate
BCH
PCH 1/2
Convolution coding
RACH
1/3, 1/2
CPCH,DCH,DSCH,FACH Turbo coding 1/3

No coding




Rate Matching

-~ A0 PH [o) NN AN

- - ERSAPOC QriseiRigadblock R Sst radio
frame 8840

- Repeated, Punctured




1st interleaving

Mthiinszneanuianaiavesdoya lil1dims transport  block

Frame Segmentation

smithfiutsdoyaldduuia 10 ms wie 1 radio frame



Transport Channel Multiplexing

v‘imﬁwﬁmuTransport channel wage Transport channel
Husesdayaas CCTrCH (Composite Code Transport Channel)

2"d interleaving
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Spreading and Modulation
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downlink physical
channel Modulation
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Modulation

- wilasdganaadaea ‘07, ‘17 Idegluglnuuiminga

‘0’ > ‘1, ‘1" > -1’
- Downlink 1% QPSK Modulation
- Uplink 1% BPSK Modulation



Spreading code
- l%5%id OVSF code
- orthogonal nuNnIvid
- ivanevuna, venvuialaely Spreading Factor (SF)
- Downlink 1% SF=4-512
- Uplink 1% SF = 4-256

Cehao=(1,1,1,1)

Ceoo0=(1,1)

CCh,4,l = (1111-11_1)
Cch,l,o = (1 ____________________________________________

Cerar=(1,-1,1,-1)

Cehpa=(1,-1)

Cehasz=(1,-1,-1,1)

SF=1 SF=2 SF =4



Scrambling code

- 31 2 ¥ilade Downlink Scrambling tag Uplink Scrambling
- raesriaiivuia 10 ms (38400 chips)

- Downlink scrambling code 319910 218-1 Gold code

- Uplink scrambling code a%1991n 22° Gold code

- Downlink 14 scrambling code d1suuen cell site

- Uplink 19 scrambling code dwisutend 1duaazau



Downlink scrambling code
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Register #3UU Generator polynomial 1+x7+x18

Register a1a19 Generator polynomial 1+x5+x7+x10+x18



Simulation

- Sraevesdaaw PCCPCH

Taefimiua parameter ves BCH &l

-Transport block size 246 bit
- CRC 16 bit

- Convolution coding rate ¥
-TTI 20 ms

- SF 256



CRC coding

Concatenation &
Segmentation

Tail bit

Convolution coding rate 1/2

Rate Matching

1stinterleaving

BCH

TrBk #1

246

TrBk #1 CRC
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540

540

i 540
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PCCPCH

30 Kbps

>

QPSK
Modulation
Mapper

Spreading

15 Ksps 3.84 Mcps

Scrambling

3.84 Mcps

Scrambling
code

15 Ksps 3.84 Mcps

Spreading
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