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Foreword 
This Technical Specification (TS) 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 this 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 specifies and establishes the characteristics of the physicals layer procedures in the FDD and 
TDD modes of E-UTRA. 

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

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

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

 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 Specifica”tions". 

[2] 3GPP TS 36.201: "LTE Physical LayerEvolved Universal Terrestrial Radio Access (E-UTRA); 
Long Term Evolution (LTE) physical layer – General Descrip“tion ". 

[3] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and 
modul”ation". 

[4] 3GPP TS 36.212: " Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and 
channel c”oding". 

[5] 3GPP TS 36.214: "“Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer – 
Measure”ments". 

 

3 Definitions, symbols, and abbreviations 

3.1 Definitions 
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A 
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1]. 

Definition format 

<defined term>: <definition>. 

example: text used to clarify abstract rules by applying them liter. 

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

DL
RBN  Downlink bandwidth configuration, expressed in units of RB

scN  as defined in [3] 
UL
RBN  Uplink bandwidth configuration, expressed in units of RB

scN  as defined in [3] 

sT  Basic time unit as defined in [3] HTC CORPORATION, ET AL. v. CELLULAR COMMUNICATIONS EQUIPMENT LLC 
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3.32 Abbreviations 
For the purposes of the present document, the following abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, 
in TR 21.905 [1]. 

ACK Acknowledgement 
BCH Broadcast Channel 
CCE Control Channel Element 
CCPCH Common Control Physical Channel 
CQI Channel Quality Indicator 
CRC Cyclic Redundancy Check 
DL Downlink 
DTX Discontinuous Transmission 
EPRE Energy Per Resource Element 
MCS Modulation and Coding Scheme 
NACK Negative Acknowledgement 
PCFICH Physical Ccontrol Fformat Iindicator Cchannel 
PDSCH Physical Downlink Shared Channel 
PHICH Physical Hybrid ARQ Indicator Channel 
PRACH Physical Rrandom Aaccess Cchannel 
PRB Physical Resource Block 
PUCCH Physical Uplink Control Channel 
PUSCH Physical Uplink Shared Channel 
QoS Quality of Service 
RBG Resource Block Group 
RE Resource Element 
RPF Repetition Factor 
RS Reference Signal 
SIR Signal-to-Interference Ratio 
SINR Signal to Interference plus Noise Ratio 
SRS Sounding Reference Symbol 
TA Time alignment 
TTI Transmission Time Interval 
UE User Equipment  
UL Uplink 
VRB Virtual Resource Block 

4 Synchronisation procedures 

4.1 Cell search 
Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the 
physical layer Cell ID of that cell. E-UTRA cell search supports a scalable overall transmission bandwidth 
corresponding to 6 resource blocks72 sub-carriers and upwards.  

The following signals are transmitted in the downlink to facilitate cell search: the primary and secondary 
synchronization signals., and the downlink reference signals. 
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