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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version X.y.z

where:

X the first digit:

1 presented to TSG for information;

2 presented to TSG for approval;

3 or greater indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

Z the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes the physical channels for evolved UTRA.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

0 References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

0 For a specific reference, subsequent revisions do not apply.

0 For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2] 3GPP TS 36.201: "Evolved Lniversal Terrestrial Radio Access (E-L TRA)', Physical Layer 7
General Description".

[3] 3GPP TS 36.212: "Evolved Lniversal Terrestrial Radio Access (E-L TRA)', Multiplexing and
channel coding".

[4] 3GPP TS 36.213: "Evolved Lniversal Terrestrial Radio Access (E-L TRA)', Physical layer
procedures".

[5] 3GPP TS 36.214: "Evolved Lniversal Terrestrial Radio Access (E-L TRA)', Physical layer 7
Measurements".

[6] 3GPP TS 36.104: “Evolved Lniversal Terrestrial Radio Access (E-L TRA)', Base Station (BS)>7
radio transmission and reception .

  
[7] 3GPP TS 36.101: “Evolved Lniversal Terrestrial Radio Access (E-L TRA)', User Equipment (UE)

radio transmission and reception”.

[8] 3GPP TS36.321, “Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access
Control (MAC) protocol specification”

3 Definitions, symbols and abbreviations

3.1 Symbols

For the purposes of the present document, the following symbols apply:

(k, 1) Resource element with frequency-domain index k and time-domain index 1

611(5) Value of resource element (k, l) [for antenna port p]
D Matrix for supporting cyclic delay diversity
DRA Density of random access opportunities per radio frame

f0 Carrier frequency
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fRAPUSCH
MSC

”PR3
RA

”PRB offset

”VRB

”RNTI

”f

”S
P
P
q

rRA

PRACH resource frequency index within the considered time-domain location

Scheduled bandwidth for uplink transmission, expressed as a number of subcarriers

Scheduled bandwidth for uplink transmission, expressed as a number of resource blocks

Number of coded bits to transmit on a physical channel [for codeword q]

Number of modulation symbols to transmit on a physical channel [for codeword q]

Number of modulation symbols to transmit per layer for a physical channel

Number of modulation symbols to transmit per antenna port for a physical channel

A constant equal to 2048 for Af =15 kHz and 4096 for Af = 7.5 kHz
Downlink cyclic prefix length for OFDM symbol 1 in a slot

Cyclic shift value used for random access preamble generation

Number of cyclic shifts used for PUCCH formats 1/la/lb in a resource block with a mix of
formats l/la/lb and Z/Za/Zb

Bandwidth available for use by PUCCH formats Z/Za/Zb, expressed in multiples of N51:3

The offset used for PUSCH frequency hopping, expressed in number of resource blocks (set by
higher layers)
Physical layer cell identity

MB SFN area identity

Downlink bandwidth configuration, expressed in multiples of N51:3

Smallest downlink bandwidth configuration, expressed in multiples of N51:3

Largest downlink bandwidth configuration, expressed in multiples of N51:3

Uplink bandwidth configuration, expressed in multiples of N:13

Smallest uplink bandwidth configuration, expressed in multiples of N51:3

Largest uplink bandwidth configuration, expressed in multiples of N51:3

Number of OFDM symbols in a downlink slot

Number of SC-FDMA symbols in an uplink slot

Resource block size in the frequency domain, expressed as a number of subcarriers

Number of downlink to uplink switch points within the radio frame

Number of reference symbols per slot for PUCCH

Timing offset between uplink and downlink radio frames at the UE, expressed in units of T5

Fixed timing advance offset, expressed in units of T5
Resource index for PUCCH formats 1/la/lb

Resource index for PUCCH formats Z/Za/Zb

Number of PDCCHs present in a subframe

Physical resource block number

First physical resource block occupied by PRACH resource considered

First physical resource block available for PRACH
Virtual resource block number

Radio network temporary identifier

System frame number
Slot number within a radio frame

antenna ports
Antenna port number transmission port
Codeword number

Index for PRACH versions with same preamble format and PRACH density
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Modulation order: 2 for QPSK, 4 for l6QAM and 6 for 64QAM transmissions

Time-continuous baseband signal for antenna port p and OFDM symbol 1 in a slot

Radio frame indicator index ofPRACH opportunity

Half frame index of PRACH opportunity within the radio frame

Uplink subframe number for start of PRACH opportunity within the half frame
Radio frame duration

Basic time unit

Slot duration

Precoding matrix for downlink spatial multiplexing
Amplitude scaling for PRACH

Amplitude scaling for PUCCH

Amplitude scaling for PUSCH

Amplitude scaling for sounding reference symbols

Subcarrier spacing

Subcarrier spacing for the random access preamble
Number of transmission layers

Abbreviations

For the purposes of the present document, the following abbreviations apply:

CCE
CDD
PBCH
PCFICH
PDCCH
PDSCH
PPHCH
PMCH
PRACH
PUCCH
PUSCH

4

Control channel element

Cyclic delay diversity
Physical broadcast channel
Physical control format indicator channel
Physical downlink control channel
Physical downlink shared channel
Physical hybrid-ARQ indicator channel
Physical multicast channel
Physical random access channel
Physical uplink control channel
Physical uplink shared channel

Frame structure

Throughout this specification, unless otherwise noted, the size of various fields in the time domain is expressed as a

number of time units Ts =1/(15000 X 2048) seconds.

Downlink and uplink transmissions are organized into radio frames with Tf = 307200 X T5 =10 ms duration. Two radio
frame structures are supported:

- Type 1, applicable to FDD,

- Type 2, applicable to TDD.

th_e
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