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Foreword

This Technical Specification (TS) has been produced by the 3" 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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented 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 proceduresin 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 aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM 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 Universal Terrestrial Radio Access (E-UTRA); Physical Layer —
Genera Description™.

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

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

[5] 3GPP TS 36.214: "Evolved Universal-Terrestrial Radio Access (E-UTRA); Physical layer —
Measurements".

[6] 3GPP TS 36.101: *Evolved Universal:TFerrestrial Radio Access (E-UTRA); User Equipment (UE)

radio transmission and reception”.

[7] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”.

[8] 3GPP TS 36.321,+Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access
Control (MAC) protocol specification”.

[9] 3GPP TS 36.423, "Evolved Universal Terrestrial Radio Access (E-UTRA); X2 Application
Protocol (X2AP)".

[10] 3GPP TS 36.133, "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for
support of radio resource management".

[11] 3GPP TS 36.331, "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC) protocol specification”.

[12] 3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio access capabilities’.

3 Symbols and abbreviations
3.1 Symbols

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

n; System frame number as defined in [3]
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Resource block size in the frequency domain, expressed as a number of subcarriers as defined in

3GPP TS 36.213 version 14.15.0 Release 14 10
N, Slot number within aradio frame as defined in [3]
Nc%hs Number of configured cells
N Downlink bandwidth configuration, expressed in unitsof NP as defined in [3]
N5 Uplink bandwidth configuration, expressed in units of N2® as defined in [3]
Ngymb Number of SC-FDMA symbolsin an uplink slot as defined in [3]
NEB
(3]
TS Basic time unit as defined in [3]
3.2 Abbreviations

For the purposes of the present document, the 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
BCH
CCE
CDD
cG

CIF

CQl
CRC
CRI

csl
CSI-IM
DAI

DCI

DL
DL-SCH
DTX
EPDCCH
EPRE
MCG
MCS
NACK
NPBCH
NPDCCH
NPDSCH
NPRACH
NPUSCH
NPSS
NSSS
NRS
PBCH
PCFICH
PDCCH
PDSCH
PHICH
PMCH
PMI
PRACH
PRS
PRB
PSBCH
PSCCH
PSCell

Acknowledgement

Broadcast Channel

Control Channel Element

Cyclic Delay Diversity

Cell Group

Carrier Indicator Field

Channel Quality Indicator

Cyclic Redundancy Check

CSI-RS Resource Indicator

Channel State Information

CSl-interference measurement

Downlink Assignment {ndex

Downlink Control Information

Downlink

Downlink Shared Channel

Discontinuous Transmission

Enhanced Physical Downlink Control Channel
Energy Per Resource Element

Master Cell Group

Modulation and Cading Scheme

Negative Acknowledgement

Narrowband Physical Broadcast CHannel
Narrowband Physical Downlink Control CHannel
Narrowband Physical Downlink Shared CHannel
Narrowband Physical Random Access CHannel
Narrowband Physical Uplink Shared CHannel
Narrowband Primary Synchronization Signal
Narrowband Secondary Synchronization Signal
Narrowband Reference Signal

Physical Broadcast Channel

Physical Control Format Indicator Channel
Physical Downlink Control Channel

Physical Downlink Shared Channel

Physical Hybrid ARQ Indicator Channel
Physical Multicast Channel

Precoding Matrix Indicator

Physical Random Access Channel

Positioning Reference Signal

Physical Resource Block

Physical Sidelink Broadcast Channel

Physical Sidelink Control Channel

Primary Secondary cell
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PSDCH Physical Sidelink Discovery Channel
PSSCH Physical Sidelink Shared Channel
PSSS Primary Sidelink Synchronisation Signal
PUCCH Physical Uplink Control Channel
PUCCH-SCell PUCCH SCell
PUSCH Physical Uplink Shared Channel
PTI Precoding Type Indicator
RBG Resource Block Group
RE Resource Element
RI Rank Indication
RS Reference Signal
SCG Secondary Cell Group
SINR Signal to Interference plus Noise Ratio
SPS C-RNTI Semi-Persistent Scheduling C-RNTI
SR Scheduling Request
SRS Sounding Reference Symbol
SSSS Secondary Sidelink Synchronisation Signal
TAG Timing Advance Group
TBS Transport Block Size
uUcCl Uplink Control Information
UE User Equipment
UL Uplink
UL-SCH Uplink Shared Channel
VRB Virtual Resource Block
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4 Synchronization procedures
4.1 Cell search

Cell search isthe procedure by which a UE acquires time and frequency synchronization with a cell and detects the
physical layer Cell 1D of that cell. E-UTRA cell search supports a scalable overall transmission bandwidth
corresponding to 6 resource blocks and upwards.

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

A UE may assume the antenna ports 0 — 3 and the antenna port for the primary/secondary synchronization signals of a
serving cell are quasi co-located (as defined in [3]) with respect to Doppler shift and average delay.

4.2 Timing synchronization
4.2.1 Radio link monitoring

The downlink radio link quality of the primary cell shall be monitored by the UE for the purpose of indicating out-of-
sync/in-sync status to higher layers.

If the UE is configured with a SCG [11] and the parameter rlf-TimersAndConstantsSCG is provided by the higher layers
and is not set to release, the downlink radio link quality of the PSCéll [11] of the SEG shall be monitored by the UE for
the purpose of indicating out-of-sync/in-sync status to higher layers.

In non-DRX mode operation, the physical layer in the UEShall @very radio frame’assess the radio link quality,
evaluated over the previous time period defined in [10},against thresholds (Qou and Qin) defined by relevant testsin
[10].

In DRX mode operation, the physical layer inthe UE shall atdeast once every DRX period assess the radio link quality,
evaluated over the previous time period defined inf10], against-thresholds (Qou and Qin) defined by relevant testsin
[10].

If higher-layer signalling indicates certain subframes for restricted radio link monitoring, the radio link quality shall not
be monitored in any subframe other than those indicated.

The physical layer in the UE shall in radio frames Where the radio link quality is assessed indicate out-of-sync to higher
layers when the radio link quality is worse thanithe threshold Qo... When the radio link quality is better than the
threshold Qin, the physical layer in the UE shall in radio frames where the radio link quality is assessed indicate in-sync
to higher layers.

4.2.2 Inter-cell synchronization

No functionality is specified in this subclause in this release.

4.2.3 Transmission timing adjustments

Upon reception of atiming advance command or atiming adjustment indication for a TAG containing the primary cell
or PSCell, the UE shall adjust uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell or PSCell based
on the received timing advance command or a timing adjustment indication.

The UL transmission timing for PUSCH/SRS of a secondary cell isthe same as the primary cell if the secondary cell
and the primary cell belong to the same TAG. If the primary cell in a TAG has aframe structure type 1 and a secondary
cell in the same TAG has a frame structure type 2 or frame structure 3, UE may assume that Nta > 624.

If the UE is configured with a SCG, the UL transmission timing for PUSCH/SRS of a secondary cell other than the
PSCedll isthe same asthe PScell if the secondary cell and the PSCell belong to the same TAG.

Upon reception of atiming advance command or atiming adjustment indication for a TAG not containing the primary
cell or PSCell, if all the serving cellsin the TAG have the same frame structure type, the UE shall adjust uplink
transmission timing for PUSCH/SRS of all the secondary cellsin the TAG based on the received timing advance
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