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1
Introduction

The MBMS targets for the E-UTRA system in TR25.913 say that both MBMS based on a dedicated carrier and sharing the same E-UTRA carrier with unicast using TDM should be supported  The approved TR25.813 includes agreements on MBMS support in E-UTRAN; however discussions on supporting dedicated carrier, including actual definitions of it are very open. In order to ensure an efficient MBMS progress we take a look on in this contribution the dedicated carrier and basic control plane (RRC) aspects of it. 
2
MBMS Dedicated Carrier
Currently TR25.813 defines the following:
-
MBMS may be provided on a carrier dedicated to MBMS as well as on a carrier shared with non-MBMS services.
NOTE:
The definition of the carrier will be clarified later.

RAN4 has rather extensively discussed different resource aggregation options [1]-[8]. RAN4 concluded that some level of resource aggregation is probably needed for providing unicast and MBMS services simultaneously due to a requirement for a possibility to deploy MBMS on separate carrier. Both of the MBMS resource aggregation types 4 and 5 are considered feasible by RAN4. These two resource aggregation types 4 and 5 as presented in [1] are shown in Figure 1 and Figure 2 respectively.



Figure 1: Resource aggregation Type 4 as presented in [1] for FDD
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Figure 2: Resource aggregation Type 5 as presented in [1] for FDD

Based on RAN4 conclusion, a dedicated MBMS carrier should be understood as an E-UTRAN frequency layer dedicated to MBMS, whose carrier frequency is different from the carrier frequency of the frequency layer used for DL unicast transmission in the same frequency band, as presented in Figure 1. The other option for defining an MBMS dedicated carrier is to use frequency resource from a frequency band that is different from the one used for DL transmission of unicast data, as presented in Figure 2. 
As the frequency layer is dedicated to MBMS, cells in this frequency layer are not supporting unicast traffic and the associated E-UTRAN/CN signalling. 
Based on above, the UEs are not able to perform normal cell camping on the MBMS dedicated carriers, rather UEs are required to camp on “normal” E-UTRAN frequency to obtain service (MOC and MTC), including updating Routing area information towards CN. Therefore, the BCCH information of the MBMS dedicated carrier needs to be defined so that non-MBMS capable UEs will not camp on it and BCCH can be optimised to support MBMS only or even replacing the normal BCCH with MCCH could be considered.   

One of the intention of the MBMS dedicated carrier is to provide MBMS service without affecting the unicast transmission capabilities or the network planning of the of non-MBMS cells.  This can be done by not introducing any TDM multiplexing between different Unicast and MBMS services which is quite problematic from network deployment perspective. In addition, the network capacity of unicast services could be increased by reducing site to site distance but this may not really be the optimum deployment method for MBMS, which would benefit from large cells sizes and network synchronisation.
All above indicates that the MBMS control information would be preferably transmitted in cell belonging to the MBMS dedicated carrier, rather than introducing MBMS control information in non-MBMS cells on different carrier. 

This would mean that UE normally camped on unicast cell would find MBMS carrier by itself by scanning possible carrier frequencies or after receiving indication from BCCH of the unicast cell that MBMS is supported on separate carrier in this geographical area from unicast cell. After finding the cell on MBMS carrier, the UE would be able to read all necessary control information from BCCH and MCCH from that cell to receive MBMS services, (MBMS session setups, MBMS SAE bearer information, L2 and L1 parameters etc.)
Such design would ease the deployment of MBMS on dedicated carrier, as the network planning of the unicast cells would not be affected by introduction of MBMS carrier and change of activity level of the MBMS services would not change the load in non-MBMS cells. In addition, we would not need an update mechanism towards the non-MBMS cells for the MBMS control information content, rather a simple indication on the presence and location of the MBMS carrier would be provided in system information of the non-MBMS cell.
3
MBMS control plane
Before starting the actual design of the MBMS control plane, a few design principles should be highlighted from Rel6 that could be considered to be applicable also for LTE:
1) 
MCCH is a point to multipoint control channel used to transmit MBMS control information in cells supporting MBMS
2) 
MBMS related information on BCCH is minimised. 
3) 
MCCH control information needs to be periodically transmitted to support mobility

4) 
Single MCCH per cell supporting MBMS
5) 
Effective DRX is supported for the UEs that are not actively receiving MBMS. 

6) 
DRX function is supported when UE is actively receiving MBMS, i.e. UE needs to be able to sleep those time instances when the service from which the UE is interested is not transmitted.

Basically all above can be considered to be valid for MBMS dedicated carrier and non-MBMS dedicated carrier case. In case of the MBMS dedicated carrier, the design target of MBMS control plane should also be that non-MBMS carrier does not need to transmit MBMS control information as discussed in previous section.
Note that 1) is already part of 25.813: “MCCH is a point-to-multipoint downlink channel used for transmitting MBMS control information from the network to the UE, for one or several MTCHs. This channel is only used by UEs that receive MBMS.”

4
Conclusions

It is proposed to discuss the definition for MBMS dedicated carrier and principles for MBMS control plane design and agree on attached text proposal to TR25.813 capturing definitions discussed in sections above. 
Text proposal to TR25.813

11
MBMS

This subclause provides an overview on MBMS in E-UTRA/E-UTRAN.

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 carrier dedicated to MBMS as well as on a carrier shared with non-MBMS services as defined in subclause 11.5.

11.2
MBMS 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;

-
Scheduling of single-cell MBMS transmissions;

-
Transmission of single-cell and 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 SAE bearer control.

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

11.3
MBMS User Plane
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.

There may be two types of MBMS transmissions in E-UTRA/E-UTRAN:

a)
Single-cell transmission:
-
An MBMS service, e.g. message distribution, is transmitted only on the coverage of a specific cell;

-
An MBMS service may be transmitted on DL-SCH;

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

b)
Multi-cell transmission:

-
An MBMS service, e.g. mobile TV, is transmitted on the coverage of a group of cells;

-
An MBMS service may be transmitted on MCH;

-
Combining is supported e.g. with SFN. It is FFS which combining scheme is supported;
-
Synchronous transmission of an MBMS service from the cells is possible.
11.4
MBMS Control Plane
The MBMS control plane controls the transmission of MBMS services in E-UTRAN, according to the following principles:

-
MCCH is a point-to-multipoint downlink channel used for transmitting MBMS control information from the network to the UE, for one or several MTCHs (see subclause 5.3.1.2.1);

-
MBMS related information on BCCH is minimised;
-
MCCH control information needs to be periodically transmitted to support mobility;
-
In each cell supporting MBMS, there is a single MCCH;
-
Effective DRX is supported for the UEs that are not actively receiving MBMS;
-
DRX function is supported when UE is actively receiving MBMS, i.e. UE is able to sleep during the time instances when the service(s) that the UE is interested is(are) not transmitted;
-
Cells not belonging to the MBMS dedicated carrier do not need to transmit MBMS control information valid for MBMS dedicated carrier.
11.5
MBMS Dedicated Carrier
The deployment of the MBMS on a separate dedicated carrier is supported in E-UTRAN. Two possible scenarios are depicted on Figure 11.5.1 and 11.5.2 respectively:
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Figure 11.5.1: MBMS Dedicated Carrier case 1 for FDD
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Figure 11.5.2: MBMS Dedicated Carrier case 2 for FDD

An MBMS dedicated carrier is either: 
-
an E-UTRAN frequency layer whose carrier frequency is different from the carrier frequency of the frequency layer used for DL unicast transmission in the same frequency band (as shown on Figure 11.5.1); 
-
an E-UTRAN frequency layer whose carrier frequency belongs to a frequency band different from the one used for DL transmission of unicast data (as shown on Figure 11.5.2).
The MBMS dedicated carrier:
-
does not support normal unicast traffic and the associated E-UTRAN/CN signalling;
- 
does not support normal cell camping, as UEs interested in MBMS shall camp on normal E-UTRAN frequency;
- 
does not transmit BCCH information required for cell camping;
-
does not affect the unicast transmission capabilities or the network planning of the cells not belonging to MBMS dedicated carrier;
-
may support different cell sizes and transmission sites from the cells not belonging to the MBMS dedicated carrier;
-
may support network synchronisation to provide SFN combining, even if the cells not belonging to the MBMS dedicated carrier are not synchronised.
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