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1
Scope

The present document provides an overview and overall description of the E-UTRAN radio interface protocol architecture. Details of the radio interface protocols are specified in companion specifications of the 36 series..

[next modified section]
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].
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.
[next modified section]
15
MBMS
MBSFN Synchronization Area: an area of the network where all NodeBs/eNodeBs can be synchronized and perform MBSFN transmissions. MBSFN Synchronization Areas are capable of supporting one or more non overlapping MBSFN Areas. On a given frequency layer, a NodeB/eNodeB can only belong to one MBSFN Synchronization Area.  MBSFN Synchronization Areas are independent from the definition of MBMS Service Areas
MBSFN Transmission or a transmission in MBSFN mode: a simulcast transmission technique realised by transmission of identical waveforms at the same time from multiple cells. An MBSFN Transmission from multiple cells within the MBSFN Area is seen as a single transmission by a UE.

MBSFN Area: a MBSFN Area consists of a group of cells within an MBSFN Synchronization Area of a network, which are co-ordinated to achieve a MBSFN Transmission.  A cell within an MBSFN Synchronization Area may form part of only one MBSFN Areas, each characterized by different transmitted content and participating set of cells. 
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Figure 15-1: MBMS Definitions

MBSFN Area Transmitting and Advertising Cell: A cell within a MBSFN Area which is contributing to the MBSFN Transmission and advertises within the cell the availability of the MBSFN Transmission.

MBSFN Area Transmitting-Only Cell: A cell within a MBSFN Area which is contributing to the MBSFN Transmission but does not advertise within the cell the availability of the MBSFN Transmission. The need for this type of cell is FFS. 

MBSFN Area Reserved Cell: A cell within a MBSFN Area which does not contribute to the MBSFN Transmission. The cell may be allowed to transmit for other services but at restricted power on the resource allocated for the MBSFN transmission e.g. PTP for users at the centre of the cell. 

15.1
General

In E-UTRAN, MBMS can be provided with single frequency network mode of operation (MBSFN) only 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").  
MBMS reception is possible for UEs in RRC_CONNECTED or RRC_IDLE states. Whenever receiving MBMS services, a user shall be notified of an incoming call, and originating calls shall be possible.

15.2
MBMS Cells

In E-UTRAN, MBMS is only supported in a carrier shared with unicast traffic. Cells performing MBMS transmissions are referred to as MBMS/Unicast-mixed cells. MBMS is not supported for heNB.
15.2.1
MBMS-dedicated cell
MBMS-dedicated cell is not supported in this release. 













15.2.2
MBMS/Unicast-mixed cell

For MBMS/Unicast mixed cells::
-
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.

15.3
MBMS Transmission

15.3.1
General

Transmission of MBMS in E-UTRAN is a multi-cell transmission. MCCH terminates at the eNB.

15.3.2
Single-cell transmission
Single-cell transmission of MBMS is not supported in this release.











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;

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

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

-
Scheduling of each MCH is done by the MCE.
-
MBSFN areas are static, unless changed by O&M (i.e. no dynamic change of areas)
-
AMC based on non-AS level feedback is FFS.
A carrier frequency may support more than one MCH, where the physical resource allocation to a specific MCH is made by specifying a pattern of subframes, not necessarily adjacent in time, to that MCH. This pattern is called a MCH Subframe Allocation Pattern (MSAP). Multiple MBMS services can be mapped to the same MCH and one MCH contains data belonging to only one MBSFN Area. Whether there is a 1-to-1 mapping between MCH and MBSFN Area is FFS. The MSAP for every MCH carrying MTCH is signalled on MCCH. At such an MSAP occasion:

-
The eNB applies MAC multiplexing of different MTCH's to be transmitted on this MCH. The transmission order of MTCHs is signalled (FFS whether implicitly or explicitly) in the MCCH;

-
Dynamic scheduling information can be provided in the MSAP occasion to assist the UE in choosing which subframes it needs to receive, both when services are multiplexed onto the MCH and when only a single service is transmitted on the MCH. It is FFS how the scheduling information is carried (e.g.  in a MAC control element, or a separate logical channel MSCH). The dynamic scheduling information carries the mapping of MTCHs to the sub-frames of the associated MSAP occasion. This mapping is based on the indexing of sub-frames belonging to one MSAP occasion.

The content synchronization for multi-cell transmission is provided by the following principles:

1.
All eNBs in a given MBSFN Synchronization Area have a synchronised radio frame timing such that the radio frames are transmitted at the same time. 
2.
All eNBs have the same configuration of RLC/MAC/PHY for each MBMS service, and identical information (e.g. time information, transmission order/priority information) such that synchronized dynamic scheduling in the eNBs is ensured. These are indicated in advance by the MCE.
3.
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service. 
4.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).

5.
eNB buffers MBMS packet and waits for the transmission timing indicated in the SYNC protocol. 

6.
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB.

7.
The SYNC protocol provides means to detect packet loss(es) and supports a recovery mechanism robust against loss of consecutive PDU packets (MBMS Packets with SYNC Header). 

8.
For the packet loss case the transmission of radio blocks potentially impacted by the lost packet should be muted.

9.
The mechanism supports indication or detection of MBMS data burst termination (e.g. to identify and alternately use available spare resources related to pauses in the MBMS PDU data flow).

15.3.4
MBMS Reception States

UEs that are receiving MTCH transmissions can be in RRC_IDLE or RRC_CONNECTED state.

15.3.5
MCCH Structure

The following principles govern the MCCH structure:

-
BCCH indicates the scheduling of one Primary MCCH for multi-cell transmission on MCH, where the Primary MCCH on MCH can also point to additional Secondary MCCH(s) on MCH if any.

NOTE:
the need for Secondary MCCH(s) when the Primary MCCH is mapped on DL-SCH is FFS.

-
BCCH only points to the resources where the Primary MCCH(s) can be found i.e. it does not indicate the availability of the services.

-
The primary MCCH is sent on MCH.

-
The MCCH-MBSFN area is not necessarily the same as the MTCH-MBSFN area i.e. MCCH can be either on a different MCH than the MCH carrying “advertised” MTCH, or multiplexed on the same MCH as the one carrying “advertised” MTCH.

15.4
Service Continuity





UEs that are receiving MBMS service(s) in RRC_IDLE state performing cell reselection or are in RRC_CONNECTED state and which do not receive target cell information as part of handover signalling, should obtain target cell MTCH information from the target cell MCCH or, if supported, serving cell MCCH information (FFS). If the UE was in RRC_CONNECTED state and the source eNB was aware that it is receiving the particular MBMS service(s) the serving eNB could trigger the target eNB to prepare for the handover e.g. to obtain the MBMS service if necessary.

[next modified section]
Annex D (informative):
MBMS

D.1
MBMS control & functions

The E-UTRAN supporting MBMS comprises eNBs and co-ordinating functions.

The functions hosted by the eNB may be:

-
Scheduling and transmission of MBMS control information;


-
Transmission of multi-cell MBMS services;

-
Radio bearer control for MBMS.

The co-ordinating functions may include:

-
Distribution of MBMS services;

-
Co-ordination of multi-cell MBMS transmissions;

-
MBMS E-RAB control.

It is FFS which node in E-UTRAN performs the co-ordination functions.

D.2
MBMS transmission

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











In a MBMS/Unicast-mixed cell:

-
Transmission of both unicast and MBMS transmissions in the cell is done in a co-ordinated manner on MCH+DL-SCH;

-
The MBSFN operation on the MCH of the MBSFN area is semi-statically configured e.g. by O&M; 










-
The MBMS service (MTCH) is transmitted on MCH;
-
Combining is supported with SFN;

-
Synchronous transmissions are performed by the cells.

The BCCH indicates where the MCCH(s) are:

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

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

Having a feedback mechanism for MTCH transmission is FFS: statistical feedback, TTI based NACK or something else. Also is FFS if the re-transmission is a single cell transmission in all cases.

D.3
Deployment Scenarios

In terms of deployment scenarios of MBMS in E-UTRAN, the following alternatives can be listed:

-
Carrier type: mixed carrier;

-
MBSFN transmission: multi-cell;
-
Radio bearer type: p-t-m vs. p-t-p;

-
Counting: no;

-
Audience measurement: yes or no;

-
ON/OFF control of MBMS service delivery: yes or no;

-
PTP / PTM radio bearer switching: no;

Table D.3-1 below lists the combinations of the above alternatives that are specifically supported in E-UTRAN:

Table D.3-1: MBMS Deployment Scenarios

	#
	Carrier
	Transmission
	RB
	Counting
	Comments

	
	
	
	
	
	

	1
	mixed
	multi-cell
	p-t-m
	no
	Audience measurement (FFS)

	
	
	
	
	
	


D.4
MCCH Information

The following information types are proposed as candidates for inclusion on MCCH. Stage 3 work may group certain information into, for example, modified services information and unmodified services information, and to avoid duplication and reduce transmission size, group parameter sets into, for example, indexed common services information. It is FFS whether the information of the same type will map to the same IE. The information types described here are linked to the following use cases:

1.
UE camping in a cell monitoring for session start(s).

2.
UE powering up, entering a cell or on activation of a service, seeking to detect whether a service that it requires is ongoing in the cell.

3.
UE commencing to receive a service or required to change parameters following reconfiguration.

4.
UE receiving an MBMS service and monitoring for session stop, reconfiguration indication and revised parameters. Possibly also dynamic scheduling.

5.
UE performing a cell reselection seeking information that aids service continuity.

Table D.4-1: Potential MCCH Information Types

	Information Type
	Use Case

	Service and session identities

Session start – own layer

Session start – another mixed layer (FFS)  

Ongoing or by request (FFS)      -   own layer

Ongoing or by request      -   another  layer (FFS)

Short identities indexing service identities      
	1

1

2

2, 53
2,3,4,5

	Service parameters – radio bearer information, physical channel configuration information, scheduling information (Note 1)

For services (MTCH) transmitted on DL-SCH

For services (MTCH) transmitted on MCH
	3, 4, 5

3, 4, 5

	Required action – whilst receiving a service

Session stop indication

Reconfiguration indication


Change state (FFS)

Required action – service access

Make service request (FFS)

Change state (FFS)
	4

4

4


3

32

	



	



	Indication of the existence of other layers (dedicated, mixed) (FFS)

Other frequency layer parameters (FFS)
	1, 2,53
1, 2, 53

	Neighbour cell information e.g. service existence, MTCH or MCCH parameters (FFS)

MBSFN area edge cell indication or identity (FFS)
	5

5

	Parameters that identify how to receive scheduling information(FFS)
	3, 4, 5

	S-MCCH parameters and scheduling  (on P-MCCH)

MCCH modification indication (FFS)
	2, 4, 3, 5

1, 4

	Note 1: 
Scheduling information may take two forms, e.g. semi-static scheduling of the TTIs in which MTCH transmissions can take place and short-term scheduling which indicates whether transmissions take place within these TTI, e.g. for DRX (FFS).


Note 3: 
The use case represents case 2 of the service continuity requirements as described in section 15.4.


[next modified section]
E.1.10
MBMS

For this release, no new mobility procedures compared to Release-8 are included specifically for MBMS. In future releases the following should be considered. As MBMS services may be provided only in certain frequency layers, it may be beneficial/necessary to control inter-frequency/RAT mobility depending on whether the UE receives a particular MBMS service or not. For MBMS scenarios only, UE based service dependent cell reselection might be considered acceptable. This aspect also depends on the UE capability for simultaneous reception of MBMS and unicast.
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