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1 Introduction

In [2], it indicates that one deployment scenario where a dedicated carrier is used for MBMS only should be supported, especially for some special services (e.g. Mobile TV). In this contribution, some issues about dedicated carrier are discussed. And some proposal are also recommended, we expect those proposal can be discussed one by one.
2 Receiving unicast and MBMS data

For the low capacity UE which can not receive different service data parallel which carried on different carrier, when selecting dedicated carrier to receive MBMS, those low capacity UEs may miss some unicast control message, some unicast message can be ignored, but some message should not be missed e.g. paging message. To enable those low capacity UE receive unicast control messages, we may research it on the following aspects:

- Some unicast control messages are also transmitted on dedicated carrier.

- Low capacity UE goes back to unicast network to receive unicast control message periodically.

- Improve UE capacity.

In summary, the proposal 1 is:

· To enable UE receive both MBMS and unicast data, the above three aspects could be investigated.

3 Whether multicast mode is supported or not on dedicated carrier is FFS

In R6, Multicast is an important transmission mode, because it can provide more flexible services than broadcast does. But the multicast mode is more complexity than broadcast, because it need counting, joining, register, etc producer, and most of those producers require UE feedback information, since the dedicated carrier network may be not any uplink radio resource, it is not easy for UE to implement those producers by using unicast uplink radio resource. 

In summary, the proposal 2 is:

· On a dedicated carrier, broadcast mode should be supported, whether multicast mode is supported or not is FFS.

4  Whether counting producer is needed or not on dedicated carrier is FFS
In R6/R7, MBMS counting is used to determine optimum transmission mode. Under the dedicated carrier, the cell coverage may be lager than unicast cell, and it can provide more attractive services, so it is reasonable to be assumed that there are always some users to receive MBMS data. On the other hand, in some special time, e.g. midnight, the counting procedure is useful to detect at least one interested user to avoid unnecessary transmission.

In summary, the proposal 3 is:

· Whether counting is needed or not on dedicated carrier is FFS.

5 Bandwidth requirement about dedicated carrier

In [1], it indicates that the minimum UE bandwidth is 10MHz, and both the 5MHz and 10MHz bandwidth of dedicated carrier should be evaluated during the SI stage. And we also think the 5MHz bandwidth should be baseline requirement.

More ever, if different bandwidths cells, e.g. 5MHz and 10MHz belong to one MBMS cell group, the control process of MBMS transmission become complexity if only TDM is used, the problem is shown as follow figure:
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Figure 1  Different  bandwidth cells belong to same  MBMS cell group  
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In figure 1, bandwidth of cell A is 10MHz, bandwidth of cell B is 5MHz, when only TDM(only one service data is carried on one sub-frame) is used in cell A, the cell B will spend twice sub-frames than that of cell A to transmit one data block. If cell A and cell B belong to one MBMS cell group, the scheduling profile is complexity and the air combining is very difficult because the MBMS data may occupies different frequency/time slice comparing Cell A to Cell B. So this scenario should be avoided, if bandwidth of dedicated carrier is 10MHz, we recommend that it can be divided into two 5MHz program bands, it is shown as follow figure:
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Figure 2 10MHz bandwidth is divided into two 5MHz

 


In figure 2, one 10MHz bandwidth is divided into two 5MHz, the program band 1 occupies upper 5MHz bandwidth and program band 2 occupies down 5MHz bandwidth. In this condition, the same configure and scheduling about MCH can be used to 5MHz and 10MHz bandwidth system.
In summary, the proposal 4 is:
· The 5MHz program band is recommended as baseline requirement for dedicated carrier, when more than 5MHz bandwidth is used (e.g. 10MHz, 20MHz), it can be divided into several program bands. 
6 Wide coverage and power saving for UE should be considered

Under the dedicated carrier scenario, the types of service are for broadcast and multicast, to reduce CAPEX and OPEX, enlarge cell coverage is necessary. To ensure wide coverage, the synchronous requirement between cells should be satisfied for air combining. For receiving some broadcast &multicast, e.g. mobile TV, UE will continue working several hours, so the power saving for UE is very important, some transmission mechanism about it should be investigated:

In summary, the proposal 5 is:

· Some technology should be investigated to enable cell wide coverage

· The transmission mechanism that enables UE save power should be investigated.

7 Conclusion

In this contribution, some issues about dedicated carrier for MBMS are discussed, and four proposals are also recommended. If those proposals are agreed, we are glad to give a proposal text 
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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, 
-   Whether counting is needed or not on dedicated carrier is FFS.
-
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.
- On a dedicated carrier, broadcast mode should be supported, whether multicast mode is supported or not is FFS
- Under the dedicated carrier scenario, the technology should be investigated to enable cell wide coverage and the transmission mechanism that enables UE save power should be investigated.

- To enable UE can receive both MBMS which carried on dedicated carrier and unicast data; the following three aspects can be investigated:

1>: Some unicast control messages are also transmitted on dedicated carrier.

2>: Low capacity UE goes back to unicast network to receive unicast control message periodically.

3>: Improve UE capacity.

 - The 5MHz program band is recommended as baseline requirement for dedicated carrier, when more  than 5MHz bandwidth is used (e.g. 10MHz, 20MHz), it can be divided into several program bands. 
NOTE:
The definition of the carrier will be clarified later.

<<<<<<<<<<<<<<<End of Text Proposal >>>>>>>>>>>>>>>>>>>>>>>>>>
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Figure 1 Different bandwidth cells belong to same MBMS cell group
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Figure 2 10MHz bandwidth is divided into two 5MHz
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