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-------------------------------------First change--------------------------------------------------------
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
Acknowledgement

ACLR
Adjacent Channel Leakage Ratio

AM
Acknowledge Mode
AMBR
Aggregate Maximum Bit Rate

ARQ
Automatic Repeat Request

AS
Access Stratum

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

BSR
Buffer Status Reports
C/I
Carrier-to-Interference Power Ratio

CAZAC
Constant Amplitude Zero Auto-Correlation

CMC
Connection Mobility Control

CP
Cyclic Prefix

C-plane
Control Plane

CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check

DCCH
Dedicated Control Channel

DL
Downlink

DFTS
DFT Spread OFDM

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission
DwPTS
Downlink Pilot Time Slot
ECM
EPS Connection Management
EMM
EPS Mobility Management

eNB
E-UTRAN NodeB

EPC
Evolved Packet Core

EPS
Evolved Packet System

E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex

FDM
Frequency Division Multiplexing

GERAN
GSM EDGE Radio Access Network

GNSS
Global Navigation Satellite System

GSM
Global System for Mobile communication
GBR
Guaranteed Bit Rate
GP
Guard Period
HARQ
Hybrid ARQ

HO
Handover

HRPD
High Rate Packet Data

HSDPA
High Speed Downlink Packet Access

ICIC
Inter-Cell Interference Coordination

IP
Internet Protocol

LB
Load Balancing

LCR
Low Chip Rate

LTE
Long Term Evolution

MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service
MBR
Maximum Bit Rate
MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MCCH
Multicast Control Channel

MCE
Multi-cell/multicast Coordination Entity

MCH
Multicast Channel
MCS
Modulation and Coding Scheme

MIMO
Multiple Input Multiple Output

MME
Mobility Management Entity

MTCH
MBMS Traffic Channel

MSAP 
MCH Subframe Allocation Pattern
NACK
Negative Acknowledgement

NAS
Non-Access Stratum

NCL 
Neighbour Cell List
OFDM
Orthogonal Frequency Division Multiplexing
OFDMA
Orthogonal Frequency Division Multiple Access

P-GW
PDN Gateway 
PA
Power Amplifier

PAPR
Peak-to-Average Power Ratio

PBCH
Physical Broadcast CHannel

PBR
Prioritised Bit Rate

PCCH
Paging Control Channel

PCFICH
Physical Control Format Indicator CHannel

PDCCH
Physical Downlink Control CHannel
PDSCH
Physical Downlink Shared CHannel

PDCP
Packet Data Convergence Protocol

PDU
Protocol Data Unit

PHICH
Physical Hybrid ARQ Indicator CHannel

PHY
Physical layer

PLMN
Public Land Mobile Network

PMCH
Physical Multicast CHannel

PRACH
Physical Random Access CHannel

PRB
Physical Resource Block

PSC
Packet Scheduling

PUCCH
Physical Uplink Control CHannel
PUSCH
Physical Uplink Shared CHannel

QAM
Quadrature Amplitude Modulation

QoS
Quality of Service

RAC
Radio Admission Control

RACH
Random Access Channel

RAT
Radio Access Technology

RB
Radio Bearer

RBC
Radio Bearer Control


RBG
Radio Bearer Group
RF
Radio Frequency

RLC
Radio Link Control

RNC
Radio Network Controller

RNL
Radio Network Layer

ROHC
Robust Header Compression

RRC
Radio Resource Control

RRM
Radio Resource Management

RU
Resource Unit

SDF
Service Data Flow
S-GW
Serving Gateway
S1-MME
S1 for the control plane

S1-U
S1 for the user plane

SAE
System Architecture Evolution

SAP
Service Access Point

SC-FDMA
Single Carrier – Frequency Division Multiple Access

SCH
Synchronization Channel

SDMA
Spatial Division Multiple Access

SDU
Service Data Unit

SFN
System Frame Number

SPID
Subscriber Profile ID for RAT/Frequency Priority
SR
Scheduling Request

SU
Scheduling Unit

TA
Tracking Area

TB
Transport Block

TCP
Transmission Control Protocol

TDD
Time Division Duplex

TFT
Traffic Flow Template

TM
Transparent Mode

TNL
Transport Network Layer

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UM
Un-acknowledge Mode

UMTS
Universal Mobile Telecommunication System

U-plane
User plane

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network
UpPTS
Uplink Pilot Time Slot
VRB
Virtual Resource Block

X2-C
X2-Control plane 

X2-U
X2-User plane

-------------------------------------Second change--------------------------------------------------------

5
Physical Layer for E-UTRA

Downlink and uplink transmissions are organized into radio frames with 10 ms duration. Two radio frame structures are supported:

-
Type 1, applicable to FDD,

-
Type 2, applicable to TDD.

Frame structure Type 1 is illustrated in Figure 5.1-1. Each 10 ms radio frame is divided into ten equally sized sub-frames. Each sub-frame consists of two equally sized slots. For FDD, 10 subframes are available for downlink transmission and 10 subframes are available for uplink transmissions in each 10 ms interval. Uplink and downlink transmissions are separated in the frequency domain.
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Figure 5-1: Frame structure type 1
Frame structure Type 2 is illustrated in Figure 5.1-2. Each 10 ms radio frame consists of two half-frames of 5 ms each. Each half-frame consists of eight slots of length 0.5 ms and three special fields: DwPTS, GP and UpPTS. The length of DwPTS and UpPTS is configurable subject to the total length of DwPTS, GP and UpPTS being equal to 1ms. Both 5ms and 10ms switch-point periodicity are supported. Subframe 1 in all configurations and subframe 6 in configuration with 5ms switch-point periodicity consist of DwPTS, GP and UpPTS. Subframe 6 in configuration with 10ms switch-point periodicity consists of DwPTS only. All other subframes consist of two equally sized slots.
For TDD, GP is reserved for downlink to uplink transition. Other Subframes/Fields are assigned for either downlink or uplink transmission. Uplink and downlink transmissions are separated in the time domain.
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Figure 5-2: Frame structure type 2 (for 5ms switch-point periodicity)
The physical channels of E-UTRA are:

Physical broadcast channel (PBCH)

-
The coded BCH transport block is mapped to four subframes within a 40 ms interval;

-
40 ms timing is blindly detected, i.e. there is no explicit signalling indicating 40 ms timing;

-
Each subframe is assumed to be self-decodable, i.e. the BCH can be decoded from a single reception, assuming sufficiently good channel conditions.

Physical control format indicator channel (PCFICH)

-
Informs the UE about the number of OFDM symbols used for the PDCCHs;

-
Transmitted in every subframe.

Physical downlink control channel (PDCCH)

-
Informs the UE about the resource allocation of PCH and DL-SCH, and Hybrid ARQ information related to DL-SCH;

-
Carries the uplink scheduling grant.

Physical Hybrid ARQ Indicator Channel (PHICH)

-
Carries Hybrid ARQ ACK/NAKs in response to uplink transmissions.

Physical downlink shared channel (PDSCH)

-
Carries the DL-SCH and PCH.

Physical multicast channel (PMCH)

-
Carries the MCH.

Physical uplink control channel (PUCCH)

-
Carries Hybrid ARQ ACK/NAKs in response to downlink transmission;

-
Carries Scheduling Request (SR);

-
Carries CQI reports.

Physical uplink shared channel (PUSCH)

-
Carries the UL-SCH.

Physical random access channel (PRACH)

-
Carries the random access preamble.

-------------------------------------Third change--------------------------------------------------------

5.1.1
Basic transmission scheme based on OFDM
The downlink transmission scheme is based on conventional OFDM using a cyclic prefix. The OFDM sub-carrier spacing is (f = 15 kHz. 12 consecutive sub-carriers during one slot correspond to one downlink resource block. In the frequency domain, the number of resource blocks, NRB, can range from NRB-min = 6 to NRB-max = [110]. 

In addition there is also a reduced sub-carrier spacing(flow = 7.5 kHz, only for MBMS-dedicated cell. 

In the case of 15 kHz sub-carrier spacing there are two cyclic-prefix lengths, corresponding to seven and six OFDM symbols per slot respectively. 

-
Normal cyclic prefix: TCP = 160(Ts (OFDM symbol #0) , TCP = 144(Ts (OFDM symbol #1 to #6)

-
Extended cyclic prefix: TCP-e = 512(Ts (OFDM symbol #0 to OFDM symbol #5)

where Ts  = 1/ (2048 ( (f)

In case of 7.5 kHz sub-carrier spacing, there is only a single cyclic prefix length TCP-low = 1024(Ts, corresponding to 3 OFDM symbols per slot.
In case of FDD, operation with half duplex from UE point of view is supported.



-------------------------------------Fourth change--------------------------------------------------------

5.2.1
Basic transmission scheme

For both FDD and TDD, the uplink transmission scheme is based on single-carrier FDMA, more specifically DFTS-OFDM. 
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Figure 5.2.1-1: Transmitter scheme of SC-FDMA
The uplink sub-carrier spacing (f = 15 kHz. The sub-carriers are grouped into sets of 12 consecutive sub-carriers, corresponding to the uplink resource blocks. 12 consecutive sub-carriers during one slot correspond to one uplink resource block. In the frequency domain, the number of resource blocks, NRB, can range from NRB-min = 6 to NRB-max = [110]. 

There are two cyclic-prefix lengths defined: Normal cyclic prefix and extended cyclic prefix corresponding to seven and six SC-FDMA symbol per slot respectively. 

-
Normal cyclic prefix: TCP = 160(Ts (SC-FDMA symbol  #0) , TCP = 144(Ts (SC-FDMA symbol #1 to #6)

-
Extended cyclic prefix: TCP-e = 512(Ts (SC-FDMA symbol  #0 to SC-FDMA symbol  #5)



	

	
	

	
	

	

	

	


	
	

	

	

	

	

	

	

	


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	


-------------------------------------End change--------------------------------------------------------
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