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[First modified section]
15.1.1
E-MBMS Logical Architecture
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Figure 15.1.1-1: E-MBMS Logical Architecture

Figure 15.1.1-1 depicts the E-MBMS Logical Architecture.
Multi-cell/multicast Coordination Entity (MCE)

The MCE is a logical entity – this does not preclude the possibility that it may be part of another network element – whose functions are the admission control and the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. The MCE decides not to establish the radio bearer(s) of the new MBMS service(s) if the radio resources are not sufficient for the corresponding MBMS service(s). Besides allocation of the time/ frequency radio resources this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme. The MCE triggers the MBMS reception status reporting and decides whether to activate/deactivate an MBMS service via MBSFN or not. The MCE is involved in MBMS Session Control Signalling. The MCE does not perform UE - MCE signalling.

When the MCE is part of another network element, an eNB is served by a single MCE.
[Second modified section]
15.3.3
Multi-cell transmission

Multi-cell transmission of MBMS is characterized by:

-
Synchronous transmission of MBMS within its MBSFN Area;

-
Combining of MBMS transmission from multiple cells is supported;

-
Scheduling of each MCH is done by the MCE;
-    The MBMS session transmission could be activated/deactivated by the MCE;
-
A single transmission is used for MCH (i.e. neither blind HARQ repetitions nor RLC quick repeat);

-
A single Transport Block is used per TTI for MCH transmission, that TB uses all the MBSFN resources in that subframe;

-
MTCH and MCCH can be multiplexed on the same MCH and are mapped on MCH for p-t-m transmission;

-
MTCH and MCCH use the RLC-UM mode;

-
The MAC subheader indicates the LCID for MTCH and MCCH;

-
The MBSFN Synchronization Area, the MBSFN Area, and the MBSFN cells are semi-statically configured e.g. by O&M;

-
MBSFN areas are static, unless changed by O&M (i.e. no dynamic change of areas);

NOTE:
The UE is not required to receive services from more than one MBSFN Area simultaneously and may support only a limited number of MTCHs.
[Third modified section]
15.3.5
MCCH Structure

The following principles govern the MCCH structure:

-
One MBSFN Area is associated with one MCCH and one MCCH corresponds to one MBSFN Area;

-
The MCCH is sent on MCH;

-
MCCH consists of a single RRC message which lists all the MBMS services with ongoing sessions and the active/inactive state;

-
MCCH is transmitted by all cells within an MBSFN Area, except the MBSFN Area Reserved Cells;

-
MCCH is transmitted by RRC every MCCH repetition period;

-
MCCH uses a modification period;

-
A notification mechanism is used to announce changes of MCCH due to Session Start;

-
The notification is sent periodically throughout the modification period preceding the change of MCCH, in MBSFN subframes configured for notification;

-
The DCI format 1C with M-RNTI is used for notification and includes an 8-bit bitmap to indicate the one or more MBSFN Area(s) in which the MCCH change(s);

-
The UE monitors more than one notification subframe per modification period;

-
When the UE receives a notification, it acquires the MCCH at the next modification period boundary;

-
The UE is informed of changes other than Session Start by MCCH monitoring at the modification period.
[Fourth modified section]
15.3.9
IP Multicast Distribution

To improve the transport efficiency the IP Multicast shall be used for the MBMS payload distribution in the backbone network between the MBMS-GW and the eNBs that have joined the IP Multicast Group.

The MBMS-GW allocates the Transport Layer Address used for the IP multicast and the DL TEID used for the M1 Transport association. The MBMS-GW sends this information to the MME(s) during the Session Start and, if needed, during  Session Update procedures . The MCE(s) shall receive these parameters from the MME in the MBMS Session Start Request message and pass them to the relevant eNBs. The MCE may also receive these parameters in the MBMS Session Update message as part of the MBMS session attributes and pass them to the relevant eNBs.

If the eNB accepts the MBMS Session Start request, or if it is required following the acceptance of the MBMS Session Update request, or if the MBMS session is activated by the MCE, the eNB shall join the channel (IP Multicast and Source address) to the backbone in order to join the bearer service multicast distribution.
If the eNB receives the MBMS Session Stop Request, or if the MBMS session is deactivated by the MCE, the eNB shall leave the channel (IP multicast and Source address) to the backbone in order to leave the bearer service multicast distribution.
The MBMS payload is forwarded by the MBMS-GW towards the IP Multicast address. The eNBs having joined that IP Multicast address will receive the user data packets (SYNC PDU) together with the synchronisation-related information in header part of SYNC PDU.
[Fifth modified section]
15.6
Network Functions for Support of Multiplexing

Considerable gain in radio resource efficiency can be achieved by multiplexing several E-MBMS services on a single MCH. The services that share the resources are called E-MBMS Service Multiplex. The amount of common radio resources allocated to such an E-MBMS Service Multiplex can be smaller than the sum of radio resources, which would need to be allocated for the individual services without multiplexing. This represents the statistical multiplexing gain. 

The MCE manages the E-MBMS Service Multiplex e.g. deciding which activated services are to be multiplexed on which MCH. The duration of each E-MBMS service may be different, and each E-MBMS service may be deactivated by the MCE, so there is a need to manage the Service Multiplex dynamically, i.e. addition or removal of services into/from the E-MBMS Service Multiplex. The MCE allocates the optimal amount of resources to multiplexed services, using service related information. The MCE selects the CSA pattern for the MCHs and also the order in which the services appear in the MCCH. MBSFN transmission is ensured by identical multiplexing of the services within the MBMS-GW or different eNBs. The location of the multiplexing function is in the eNB MAC layer.

These functions are supported by respective signalling information on M2 interface and by the SYNC protocol on M1. This scheduling information is sent to all eNBs via the M2 interface procedure "MBMS Scheduling Information".
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Figure 15.6.1 MBMS Scheduling Information procedure message flow on M2 interface
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