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1 Introduction
Using dedicated frequency layer to transmit MBMS service is a decision in RAN1 and in some cases, the MBMS design shall be able to efficiently benefit from such a situation as described in [1].Till last RAN2 meeting in Cannes, details about dedicated carrier for LTE broadcast transmissions were discussed and some conclusions were reached. However, it seems that there are still some open issues, such as paging for MBMS left for further study.
In this paper, some considerations about dedicated carrier and paging for MBMS services are discussed and some proposals are given.
2 Discussion
2.1 Relative Decisions at Previous RAN2 Meetings

According to the decisions at RAN2 LTE Ad-hoc meeting in Cannes, both dedicated cell for broadcast/multicast transmissions only and mixed cell supporting unicast and broadcast/multicast services need to be considered in LTE. The detailed description about dedicated cell and mixed cell are listed as below:
Cell dedicated (frequency layer in SFN area) to LTE broadcast transmissions:

· DL only

· No support for unicast data transfer

· Can be received by UE without listening to unicast cell i.e. standalone = self-sufficient

· Can be received in parallel to unicast cell ( if UE capability/RF allows)

· Paging FFS on this frequency layer

· UE may answer in non-LTE cell e.g. UTRA

Mixed Cell

· Support for unicast + broadcast/multicast in the same cell i.e. in coordinated manner

Based on the decisions above, some considerations about LTE MBMS are presented in the following sub-clauses.
2.2 MBMS Services Classification & Tansmission
In our understanding, MBMS services may be partitioned into two classes according to their transmission characters:

Class 1: High-speed, long-time persistent services such as mobile TV, streaming services and etc.; 

Class 2: Low-speed, short-time duration services such as short message, still image transmission service and etc..

Note: Detailed classification for MBMS services is FFS.

As listed in sub-clause 2.1, since both dedicated cell and mixed cell need to be supported in LTE, we proposed that in areas where both dedicated cell and mixed cell exist, Class 1 services can be transmitted in the dedicated cell and Class 2 services can be transmitted in the mixed cell. The benefits from this scheme are summarized as below:
· Since the MBMS services are classified to transmit in mixed cell and dedicated cell, the MCCH information transmitted on each cell can be reduced. This may decrease the signaling load and reduce the physical resource occupation in each cell to some extent.

· In many cases, users are only interested in certain Mobile TV programs which may broadcast at relatively fixed time. Assigning this type of MBMS service on dedicated carrier may make it possible to apply some simple mechanism for UEs to receive the MBMS service.

· It is very possible that UE is unable to receive the dedicated carrier and mixed carrier simultaneously due to the limitation of UE’s RF ability. Since UE used to camp on mixed cell in normal cases, transmitting the low-speed, short-time persistent services on mixed cell can avoid UE frequently switching between mixed carrier and dedicated carrier just to receive small amount of MBMS service data. Especially in the cases that an unicast service is going on for that UE in mixed cell, UE can receive the class 2 MBMS services without interrupting the ongoing unicast service.
2.3 Paging for MBMS Services
In last RAN2 meeting, it was decided that cell dedicated to LTE broadcast transmissions “Can be received by UE without listening to unicast cell i.e. standalone = self-sufficient”. Based on this decision and the service partition scheme described in sub-clause 2.2, paging for MBMS services are discussed in the chapter.

In normal cases, UE used to camp on non-dedicated cell (i.e. mixed cell). To inform UEs camped on non-dedicated cell about the upcoming MBMS services transmitted in this mixed cell and dedicated cell, paging for all MBMS services need to be applied in the cell the UE camped on, for example by using MICH as used in Release 6. Here, MBMS service ID should be carefully designed. The UE may use notification indicator which related to MBMS service ID to distinguish if one MBMS service will be transmitted in mixed cell or in dedicated cell. After receiving the paging information UE wants to receive, it will act according the following rules:

Case 1: If the MBMS service will be transmitted in dedicated cell, it will decide to switch to dedicated carrier to get the further information about the service by reading the MCCH information transmitted on that carrier and receive the MBMS data. The information of the dedicated cell may be indicated to UE by BCCH.

Case 2: if the MBMS service will be transmitted in the current cell, the UE may continue to read the MCCH information in this cell and receive the MBMS data.

However, in cases that UE is camping on the dedicated cell to receive MBMS service(s), it is also necessary that paging for other MBMS services either transmitted on dedicated carrier or transmitted on mixed carrier be informed to UE. After receiving the paging information about another MBMS service UE interests, then it may up to UE to decide to receive certain MBMS service(s) due to its ability and the prioritization mechanism. 

Another point need to be considered is paging for unicast services transmitted in dedicated cell. When UE is receiving MBMS service in dedicated cell, it is necessary for the UE to know if there is a unicast service it needs to receive. So PICH need to be configured in dedicated cell to guarantee UEs temporarily camped on dedicated cell not to ignore any unicast service it may need to receive.
According to the analysis above, some proposals can be listed as below:

Proposal 1: 
Both dedicated cell and mixed cell need to configure MICH and apply paging function for MBMS services either transmitted in dedicated cell or transmitted in mixed cell. However, the detailed paging mechanism for each carrier may be different due to the different type of services transmitted on each carrier.
Proposal 2: 
In each cell, MCCH need to be configured to carry the control information about the MBMS services transmitted in that cell.
Proposal 3: 
PICH need to be configured in dedicated cell to support UE to monitor if there is any unicast service it may need to receive in the mixed cell.
3 Proposal
As described in chapter 2, we propose to partition MBMS services into two classes according to their transmission characters and transmit them on dedicated carrier and mixed carrier respectively.
As the paging mechanism for MBMS services is considered, we give some proposals listed in 2.3 based on the decision at last RAN2 meeting and the service partition scheme described in sub-clause 2.2.
It is suggested that the considerations can be discussed in this meeting to see if they are acceptable in RAN2.
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