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11.1
MBMS principles

The E-UTRA/E-UTRAN supports the following principles for MBMS:

-
E-UTRA/E-UTRAN should permit simultaneous, tightly integrated and efficient provisioning of dedicated (unicast) and MBMS services to the user;

-
MBMS transmissions from several eNBs may be co-ordinated. Co-ordination of MBMS transmissions with SFNs may be done in several eNBs of an SFN area. SFNs may be differently defined in multiple SFN areas.

-
To avoid unnecessary MBMS transmission in a cell where there is no MBMS user, the network may detect at least one MBMS user interested in the MBMS service in the cell e.g. by polling. It is FFS whether or not it is needed to count the precise number of UEs interested in an MBMS service;

-
UEs in either RRC_IDLE or RRC_CONNECTED mode are allowed to receive an interested MBMS service;

-
The scheduler may take into account UE capability and MBMS transmission to allow for simultaneous reception of unicast and broadcast services;

-
TDM multiplexing of all MBMS services in one cell should be supported. This allows as low duty cycle as possible in the UE;

-
The PDCP layer performs header compression for MBMS transmission;

-
Single-cell services e.g. like CBS and multi-cell services e.g. with SFN may be supported by different transmission mechanisms;

-
MBMS may be provided on a frequency layer dedicated to MBMS (set of cells dedicated to MBMS transmission i.e. set of “MBMS dedicated cells”) as well as on a frequency layer shared with non-MBMS services (set of cells supporting both unicast and MBMS transmissions i.e. set of “mixed cells”).

11.3
MBMS transmission

A point-to-multipoint radio bearer is used to carry MBMS traffic. It is FFS whether a p-t-p radio bearer is also used to carry MBMS traffic or not.

A cell may be dedicated to MBMS transmission; and SFN and non-SFN operation can be mixed in the same cell:
-
When a cell belongs to a frequency layer dedicated to MBMS transmissions (MBMS dedicated cell):
-
The MBMS transmission (MTCH and MCCH) occurs in the downlink only on MCH;
-
No uplink or counting mechanism supported;
-
No support for unicast data transfer in the cell;
-
The MBMS transmission is self-sufficient and can be received by UE without a need for UE to listen to unicast transmission from another cell in parallel;
-
The MBMS transmission can be received in parallel to unicast transmission from another cell if UE capability allows it;
-
The occurrence of paging messages on the frequency layer dedicated to MBMS transmission is FFS:

-
If paging messages were allowed, the UE could answer in a non-E-UTRA cell e.g. UTRA cell (FFS).
-
The possible SFN operation on the MCH of the SFN area is statically configured e.g. by O&M.
-
When a cell does not belong to a frequency layer dedicated to MBMS transmissions (mixed cell):

-
Transmission of both unicast and MBMS transmissions in the cell is done in a co-ordinated manner on SCH and or MCH (FFS);
-
The possible SFN operation on the MCH of the SFN area is statically configured e.g. by O&M; or the SFN area is dynamic and may be based on counting mechanisms (FFS).
There may be two types of MBMS transmissions in E-UTRA/E-UTRAN:

a)
Single-cell transmission (no SFN operation):
-
The MBMS service, e.g. message distribution, is transmitted only on the coverage of a specific cell;
-
The MBMS service (MTCH and MCCH) may be transmitted on DL-SCH or MCH (FFS);

-
Combining of MBMS transmission from multiple cells is not supported;
-
Counting for switching between p-t-p and p-t-m radio bearer may be supported for multicast services in the cell (FFS);

-
For broadcast services on p-t-m radio bearers or for multicast services on p-t-p or p-t-m radio bearers (FFS).

b)
Multi-cell transmission (SFN operation):

-
The MBMS service, e.g. mobile TV, is transmitted on a frequency layer;

-
The MBMS service (MTCH and MCCH) is transmitted on MCH;

-
Combining is supported with SFN

-
For multicast and broadcast services on p-t-m bearers only;

For broadcast services, p-t-m bearers are assumed always whereas for multicast services, it is a matter of network configuration: the p-t-m/p-t-p switching points are either dynamically decided based on counting mechanism or statically configured by O&M (FFS).
Figure 11.3 below summarized the possible scenario for MBMS transmission in E-UTRAN:
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Figure 11.3: MBMS Transmissions
The BCCH indicates where the MCCH(s) are:

-
One (or none) MCCH per cell for cell specific transmission, 

-
MCCH(s) sent in SFN area for non-cell specific transmission.
Having a feedback mechanism for MTCH transmission is FFS: statistical feedback, TTI based NACK or something else. Is the re-transmission a single cell transmission in all cases (FFS)?
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