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1
Introduction
Although RAN2 has discussed and agreed some aspects of MBMS in E-UTRAN, the MBMS section of the Stage 2 is currently empty ‎[1]. This contribution proposes to capture some of the existing agreements in section 14 based on what has already been captured in Annex D and in the TR ‎[2]. 
The terminology used in Section “14.2.2 Multi-cell transmission” has been updated according to the current agreements in the discussion on definitions relating to Single-frequency networks.as captured in R2-072148.
In addition, the agreement achieved based on the proposed way forward in R2-072184 have been incorporated.
2
Text Proposal
14
MBMS
14.1
General
In E-UTRAN, MBMS can be provided on a frequency layer dedicated to MBMS (set of cells dedicated to MBMS transmission i.e. set of “MBMS dedicated cells”) and/or on a frequency layer shared with non-MBMS services (set of cells supporting both unicast and MBMS transmissions i.e. set of “Unicast/MBMS mixed cells”). In both cases, single frequency network mode of operation is possible for MBMS transmission. 
MBMS reception is possible for UEs in RRC_CONNECTED, MBMS_RRC_CONNECTED or RRC_IDLE states. The term MBMS_RRC_CONNECTED is described in sub-clause 14.3.4.
14.2
MBMS Cells
An E-UTRAN cell supporting MBMS is either an MBMS-dedicated cell or an MBMS/Unicast-mixed cell. 
In each cell, the BCCH indicates where the MCCH(s) are:

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

-
MCCH(s) sent in MBSFN mode for non-cell specific transmission.

14.2.1
MBMS-dedicated cell
When a cell belongs to a frequency layer dedicated to MBMS transmission:

-
MTCH and MCCH are mapped on MCH or DL-SCH for p-t-m transmission;
-
No uplink;

-
No counting mechanism in another (unicast) cell supported;
-
No support for unicast data transfer in the cell;

-
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);

14.2.2
MBMS/Unicast-mixed cell
When a cell does not belong to a frequency layer dedicated to MBMS transmission:

-
MTCH and MCCH are mapped on MCH or DL-SCH for p-t-m transmission;


-
Transmission of both unicast and MBMS in the cell is done in a co-ordinated manner.
14.3
MBMS Transmission
14.3.1
General
Transmission of MBMS in E-UTRAN is either a single-cell transmission or a multi-cell transmission.
To avoid unnecessary MBMS transmission in a cell where there is no MBMS user, the network can detect the presence in a cell of at least one MBMS user interested in the MBMS service e.g. by polling. It is FFS whether or not it is needed to count to a greater granularity the number of UEs in a cell interested in an MBMS service.


14.3.2
Single-cell transmission
Single-cell transmission of MBMS is characterized by:
-
MBMS is transmitted only on the coverage of a specific cell;

-
Combining of MBMS transmission from multiple cells is not supported;

-
MTCH and MCCH are mapped on DL-SCH for p-t-m transmission;
-
Scheduling is done by the eNB;
-
Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI. Where such a feedback mechanism is configured, AMC is applied, and HARQ retransmissions are made on DL-SCH using a group (service specific) RNTI in a time frame that is co-ordinated with the original MTCH transmission. All UEs are able to receive the retransmissions and combine them with the original transmissions at the HARQ level.

-
UEs that are allocated a dedicated uplink feedback channel are in either RRC_CONNECTED state or MBMS_RRC_CONNECTED state . 

14.3.3
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;

-
MTCH and MCCH are mapped on MCH for p-t-m transmission;

-
The MBSFN Transmitting, Advertising, and Reserved cells are either semi-statically configured e.g. by O&M (MBMS-dedicated cell or MBMS/Unicast-mixed cell), or are dynamically adjusted (MBMS/Unicast-mixed cell) e.g. based on counting mechanisms (FFS).
-
The MBSFN Synchronization Area and MBSFN Area are semi-statically configured e.g. by O&M.
-
Scheduling is done by the MBMS Coordination Entity (MCE).

-
PDCP is terminated in the MBMS User-plane Gateway on the network-side.
-
It is FFS whether UEs receiving MBSFN transmission will be able to take part in a feedback mechanism of the type described for single cell transmission, to enable re-transmissions to be made via the DL-SCH of the cell. Should such a re-transmission mechanism be supported, all UEs that are receiving the MBSFN transmission will be able to receive the re-transmissions and combine them with the original transmission at a HARQ level.


14.3.4
MBMS Reception States

UEs that are receiving MTCH transmissions without taking part in an MBMS feedback mechanism can be in RRC_IDLE or RRC_CONNECTED state, the state being defined solely by its non-MBMS status. 
UEs that are receiving MTCH transmissions and are taking part in at least one MBMS feedback scheme will be in RRC_CONNECTED state or MBMS_RRC_CONNECTED state. A UE will move from MBMS_RRC_CONNECTED state to RRC_CONNECTED state if required by non-MBMS activity, and will return to MBMS_RRC_CONNECTED when no longer required to be in RRC_CONNECTED state for this non-MBMS activity.
The MBMS_RRC_CONNECTED state has the following characteristics:

-
There is no S1 connection for the UE,
-
The UE has a C-RNTI
-
The UE can make measurement reports.

-
The RRC connection does not survive cell change,

-
There is no handover preparation, the UE performs cell change. It is FFS whether the target cell can be informed prior to a UE’s cell change in order to enable a faster availability of the MBMS service in the target cell,


For UEs that are in RRC_CONNECTED state, normal mobility procedures apply. In this case, the transfer of MBMS information in the UE context on X2 interface is TBD.
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