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1
Introduction
Definitions for MBMS were agreed at RAN WG3 meeting #54 and included in the latest version of R3.018. This contribution lists the agreed definitions, suggests some changes and acronyms, and proposes some text for inclusion in E-UTRAN Stage 2.
2
Agreed Definitions
At RAN WG3 meeting #54, the following definitions were agreed and included in R3.018 v.0.7.0:
Multi-cell MBMS Synchronization Area: consists of a group of cells having the same frequency band allocated with contiguous coverage, in which all the cells are capable to be synchronized and have the possibility to transmit MBMS data in SFN mode. Multi-cell MBMS Synchronization Areas may be configured independently from MBMS Service Area configurations.  Multi-cell MBMS Synchronization Areas are capable of supporting one or more SFN Areas. For a given geographical area and a given frequency band only one Multi-cell MBMS Synchronization Area shall be defined, i.e. multiple Multi-cell MBMS Synchronization Areas in the same geographical area have to be defined on different frequency bands.
SFN (Single Frequency Network) Area: An SFN area consists of a group of cells with contiguous coverage where all cells are using the same radio resources in the same frequency band, to synchronously transmit a single MBMS service. An SFN area belongs only to one Multi-cell MBMS synchronization area. SFN Area is composed only of actively transmitting cells at a certain point in time. 
Maximum SFN Area: Maximum supported geographical extension of an SFN Area. It may be limited by the multi-cell MBMS synchronization area, MBMS service area and operator configuration.

SFN Guard Area: The SFN Guard Area is the group of cells where due to the resource usage in the corresponding SFN Area, the use of the same radio resources is restricted due to interference considerations. 
3
Acronyms

Because long names like “Multi-cell MBMS Synchronization Area” are impractical and because SFN is commonly understood as System Frame Number, the following acronyms are proposed for the definitions listed above:

-
MMSA: Multi-cell MBMS Synchronization Area;
-
SFA: SFN (Single Frequency Network) Area; 
-
Maximum SFA: Maximum SFN Area;
-
SFG: SFN Guard Area;

An example of the acronyms, with two SFAs is shown on the figure below:
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Figure 1: MMSA and SFA
4
Discussion
In RAN3, there has been some discussion on whether the term SFN (Single Frequency Network) should apply to the group of synchronized cells capable of simultaneous transmission, defined here as MMSA, or to the cells actually transmitting the same content, defined here as SFA. To justify the choice of terms, reference was made to the following definition of “Single-frequency network” given in Wikipedia [1]:

-
A single-frequency network or SFN is a broadcast network where several transmitters simultaneously send the same signal over the same frequency channel.

As the cells in one MMSA do not necessarily transmit the same content or signal, it cannot be referred to as SFN: the term SFN is characterized by specific transmitted content, whereas an MMSA is not.
Overlapping SFAs belonging to the same MMSA require tight synchronization: the resource allocation of the two SFAs shall be coordinated. Overlapping SFAs belonging to different MMSAs do not require coordination (because they are then bound to belong to different frequency layers). Because both cases are possible, the term MMSA is required to explain the different cases.
Another significant point with the definition of SFA currently agreed in RAN3 is that it is strictly service-specific. We propose to relax this constraint, by replacing the expression “a single MBMS service” with “specific MBMS content (which may include several services; a dynamic SFA is always specific to a service)”. We find several motivations for this:
· Having the SFA characterized by 1) same content transmitted simultaneously by 2) same cells, the definition would be in better accordance with the commonly understood definition of SFN (quoted above), which is stated using Layer-1 terms

· Incorporating the possibility of transmitting also control information (MCCH) on the SFA, and in doing so, transmitting the MCCH information of several services in one place whenever possible

· Allowing common resource management for a group of services whenever possible.
5
Text Proposal
Below, a text proposal for E-UTRAN Stage 2 is given. Note that the term frequency band is proposed to be replaced by frequency layer to align with the already agreed Stage 2 terminology. Also, we propose to change an ambiguous sentence in the definition of MMSA as made apparent below.
3.1
Definitions

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

Carrier frequency: center frequency of the cell.

MBMS-dedicated cell: cell dedicated to MBMS transmission.

Multi-cell MBMS Synchronization Area (MMSA): consists of a group of cells having the same frequency layer allocated with contiguous coverage, in which all the cells are capable to be synchronized and have the possibility to transmit MBMS data in SFN mode. Multi-cell MBMS Synchronization Areas may be configured independently from MBMS Service Area configurations.  Multi-cell MBMS Synchronization Areas are capable of supporting one or more SFN Areas. On a given frequency layer, a given cell can only belong to one Multi-cell MBMS Synchronization Area.
Frequency layer: set of cells with the same carrier frequency.

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

Maximum Single Frequency Network Area (Maximum SFA): maximum supported geographical extension of a single frequency network area. It may be limited by the multi-cell MBMS synchronization area, MBMS service area(s) and operator configuration.
Single Frequency Network Area (SFA): a single frequency network area consists of a group of cells with contiguous coverage where all cells are using the same radio resources in the same frequency layer, to synchronously transmit specific MBMS content (which may include several services; a dynamic SFA is always specific to a service). An SFN Area belongs only to one Multi-cell MBMS synchronization area. SFN Area is composed only of actively transmitting cells at a certain point in time.
Single Frequency Network Guard Area (SFG): the single frequency network guard area is the group of cells where due to the resource usage in the corresponding single frequency network area, the use of the same radio resources is restricted due to interference considerations.
Unicast/MBMS-mixed cell: cell supporting both unicast and MBMS transmissions.
3.3
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

aGW
Access Gateway

AM
Acknowledge Mode

ARQ
Automatic Repeat Request

AS
Access Stratum

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

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

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission

eNB
E-UTRAN NodeB

EPC
Evolved Packet Core

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

HARQ
Hybrid ARQ

HO
Handover

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

MCCH
Multicast Control Channel

MCS
Modulation and Coding Scheme

MIMO
Multiple Input Multiple Output

MME
Mobility Management Entity
MMSA
Multi-cell MBMS Synchronization Area
MTCH
MBMS Traffic Channel

NACK
Non-Acknowledgement

NAS
Non-Access Stratum


OFDM
Orthogonal Frequency Division Multiplexing
OFDMA
Orthogonal Frequency Division Multiple Access

PA
Power Amplifier

PAPR
Peak-to-Average Power Ratio

PCCH
Paging Control Channel

PDCP
Packet Data Convergence Protocol

PDU
Packet Data Unit

PHY
Physical layer

PLMN
Public Land Mobile Network

PRB
Physical Resource Block

PSC
Packet Scheduling

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


RF
Radio Frequency

RLC
Radio Link Control

RNL
Radio Network Layer

ROHC
Robust Header Compression

RRC
Radio Resource Control

RRM
Radio Resource Management

RU
Resource Unit

S1-C
S1-Control plane

S1-U
S1-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
SFA
Single Frequency Network Area
SFG
Single Frequency Network Guard area
SFN
Single Frequency Network

TA
Tracking Area

TB
Transport Block

TCP
Transmission Control Protocol

TDD
Time Division Duplex

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

UPE
User Plane Entity

U-plane
User plane

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network

VRB
Virtual Resource Block

X2-C
X2-Control plane 

X2-U
X2-User plane
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