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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Carrier frequency: center frequency of the cell.
E-RAB: An E-RAB uniquely identifies the concatenation of an S1 Bearer and the corresponding Data Radio Bearer. When an E-RAB exists, there is a one-to-one mapping between this E-RAB and an EPS bearer of the Non Access Stratum as defined in [17].

Hybrid cell: A cell broadcasting a CSG identity which is accessible as a CSG cell by UEs which are members of the CSG and as a normal cell by all other UEs.
MBMS-dedicated cell: cell dedicated to MBMS transmission. MBMS-dedicated cell is not supported in this release.

Frequency layer: set of cells with the same carrier frequency.

Handover: procedure that changes the serving cell of a UE in RRC_CONNECTED.

Unicast/MBMS-mixed cell: cell supporting both unicast and MBMS transmissions.
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
ANR
Automatic Neighbour Relation
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
CMAS
Commercial Mobile Alert Service
CMC
Connection Mobility Control

CP
Cyclic Prefix

C-plane
Control Plane
C-RNTI
Cell RNTI
CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check
CSG
Closed Subscriber Group
DCCH
Dedicated Control Channel

DL
Downlink

DFTS
DFT Spread OFDM
DRB
Data Radio Bearer
DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission
DwPTS
Downlink Pilot Time Slot
ECGI
E-UTRAN Cell Global Identifier
ECM
EPS Connection Management
EMM
EPS Mobility Management

eNB
E-UTRAN NodeB

EPC
Evolved Packet Core

EPS
Evolved Packet System
E-RAB
E-UTRAN Radio Access Bearer
ETWS
Earthquake and Tsunami Warning 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
MIB
Master Information Block
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
NCC
Next Hop Chaining Counter
NH
Next Hop key
NNSF
NAS Node Selection Function

NR
Neighbour cell Relation
NRT
Neighbour Relation Table
OFDM
Orthogonal Frequency Division Multiplexing
OFDMA
Orthogonal Frequency Division Multiple Access

P-GW
PDN Gateway
P-RNTI
Paging RNTI
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
PCH
Paging Channel
PCI
Physical Cell Identifier
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
PWS
Public Warning System
QAM
Quadrature Amplitude Modulation
QCI
QoS Class Identifier

QoS
Quality of Service
RA-RNTI
Random Access RNTI
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
RIM
RAN Information Management
RLC
Radio Link Control

RNC
Radio Network Controller

RNL
Radio Network Layer
RNTI
Radio Network Temporary Identifier
ROHC
Robust Header Compression

RRC
Radio Resource Control

RRM
Radio Resource Management

RU
Resource Unit

S-GW
Serving Gateway
S1-MME
S1 for the control plane
SI
System Information

SIB
System Information Block

SI-RNTI
System Information RNTI
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
SDF
Service Data Flow
SDMA
Spatial Division Multiple Access

SDU
Service Data Unit
SeGW
Security Gateway
SFN
System Frame Number

SPID
Subscriber Profile ID for RAT/Frequency Priority
SR
Scheduling Request
SRB
Signalling Radio Bearer
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

4.1
Functional Split

The eNB hosts the following functions: 

-
Functions for Radio Resource Management: Radio Bearer Control, Radio Admission Control, Connection Mobility Control, Dynamic allocation of resources to UEs in both uplink and downlink (scheduling);

-
IP header compression and encryption of user data stream;

-
Selection of an MME at UE attachment when no routing to an MME can be determined from the information provided by the UE;

-
Routing of User Plane data towards Serving Gateway;

-
Scheduling and transmission of paging messages (originated from the MME);

-
Scheduling and transmission of broadcast information (originated from the MME or O&M);

-
Measurement and measurement reporting configuration for mobility and scheduling;

-
Scheduling and transmission of PWS (which includes ETWS and CMAS) messages (originated from the MME).
The MME hosts the following functions (see 3GPP TS 23.401 [17]):

-
NAS signalling; 

-
NAS signalling security; 
-
AS Security control;
-
Inter CN node signalling for mobility between 3GPP access networks;

-
Idle mode UE Reachability (including control and execution of paging retransmission);

-
Tracking Area list management (for UE in idle and active mode);

-
PDN GW and Serving GW selection;

-
MME selection for handovers with MME change;

-
SGSN selection for handovers to 2G or 3G 3GPP access networks;

-
Roaming;

-
Authentication;

-
Bearer management functions including dedicated bearer establishment;

-
Support for PWS (which includes ETWS and CMAS) message transmission.
The Serving Gateway (S-GW) hosts the following functions (see 3GPP TS 23.401 [17]):

-
The local Mobility Anchor point for inter-eNB handover;

-
Mobility anchoring for inter-3GPP mobility;

-
E-UTRAN idle mode downlink packet buffering and initiation of network triggered service request procedure;

-
Lawful Interception;

-
Packet routeing and forwarding;

-
Transport level packet marking in the uplink and the downlink;

-
Accounting on user and QCI granularity for inter-operator charging;

-
UL and DL charging per UE, PDN, and QCI.

19.2.1
S1 Interface Functions

Note: 
The following list of S1 functions reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 

-
E-RAB Service Management function:

-
Setup, Modify, Release.

-
Mobility Functions for UEs in ECM-CONNECTED:

-
Intra-LTE Handover;

-
Inter-3GPP-RAT Handover.

-
S1 Paging function: 

-
NAS Signalling Transport function;

-
S1-interface management functions:

-
Error indication;
-
Reset.
-
Network Sharing Function;

-
Roaming and Area Restriction Support function;

-
NAS Node Selection Function;

-
Initial Context Setup Function;

-
UE Context Modification Function;

-
MME Load balancing Function;

-
Location Reporting Function;

-
PWS (which includes ETWS and CMAS) Message Transmission Function;
-
Overload function;

-
RAN Information Management Function;

-
Configuration Transfer Function.

-
S1 CDMA2000 Tunnelling function.
19.2.2.13
Write-Replace Warning procedure
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Figure 19.2.2.13.1-1: Write-Replace Warning procedure

The Write-Replace Warning procedure is used to start the broadcasting of a PWS warning message.

ETWS is an example of PWS warning system using this procedure where one message at a time can be delivered over the radio.
CMAS is another example of PWS warning system using this procedure which allows the broadcast of multiple concurrent warning messages over the radio.
The procedure is initiated by the MME by sending WRITE-REPLACE WARNING REQUEST message containing at least the Message Identifier, Warning Area list, information on how the broadcast should be performed, and the contents of the warning message to be broadcast.

The eNB responds with WRITE-REPLACE WARNING RESPONSE message to acknowledge that the requested PWS warning message broadcast was initiated.
ETWS and CMAS are independent services and ETWS and CMAS messages are differentiated over S1 in order to allow different handling.
In the case of ETWS, the Write-Replace Warning procedure can also be used to overwrite the ongoing broadcasting of an ETWS warning message.

19.2.2.xx
Kill procedure
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Figure 19.2.2.xx-1: Kill procedure

The Kill procedure is used to stop the broadcasting a PWS warning message.

CMAS is an example of warning system using this procedure. The ETWS warning system doesn’t use this procedure.
The procedure is initiated by the MME sending the KILL REQUEST message containing at least the Message Identifier and serial number of the message to be killed and the Warning Area List where it shall be killed.
The eNB responds with a KILL RESPONSE message to acknowledge that the requested PWS message broadcast delivery has actually been stopped.
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