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1
Introduction
In the recent 3GPP RAN2&3 meetings, E-MBMS service continuity has been concentrated on by many companies. In this contribution, we discuss MBSFN boarder cell type, which we suppose has great impact on E-MBMS service continuity.
2 Background
2.1
Definitions of MBSFN cell type
There are 3 types of MBSFN cell, which were defined in the RAN2#58 meeting, and were captured in [1]:

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. 

2.2
Requirement for MBMS service continuity
In RAN2#59, RAN2 have concluded three scenarios that should be considered with priority for MBMS service continuity in Release 8 LTE. The agreement has been captured in section 15.4 of [1]:

As combinations of the possible MBMS cell types and transmission modes, various deployment scenarios come into question. Among them, E-UTRAN provides the necessary optimization mechanisms to support seamless MBMS continuity between:

1)
MBSFN and single-cell transmission on a shared frequency layer;

2)
MBSFN on a dedicated frequency layer and single-cell transmission on a shared frequency layer;

3)
Cells providing single-cell transmission on a shared frequency layer.

3 Discussion

3.1
The type of MBSFN border cell
Since MBSFN border cells are still one part of MBSFN area, they should belong to one of the 3 MBSFN cell types.

1. Type 1: MBSFN Area Reserved Cell
Obviously, MBSFN border cells could not be this kind of cell type, since the corresponding MBMS service including signalling and traffic will not be transmitted in these cells, which will not satisfy the requirement of MBMS service continuity.
Conclusion 1: an MBSFN border cell shall not be an MBSFN Area Reserved Cell

2. Type 2: MBSFN Area Transmitting-Only Cell
In terms of the definitions above, there will only be MBMS service traffic in MBSFN Area Transmitting-Only cell, but there is no corresponding signalling in it.
In this case, MBMS service continuity can be guaranteed when a UE moves from a normal MBMS cell, in which there are both corresponding MBMS signalling and traffic, to an MBMS border cell, since soft combining will still work. However, a UE could not receive any further updated information of the MBMS service it is receiving after UE camps into this kind of cell. To some extent, there are still problems for service continuity, e.g. moving from a border cell to other non-MBSFN cell. 
For a UE, which is always camping in the MBSFN Area Transmitting-Only Cell, it will not find any information of this MBMS service, because the availability of the MBSFN Transmission will not be advertised within the cell. 

It is so weird. In MBSFN Area Transmitting-Only Cell, some UEs can receive the MBMS service, while some can not receive even a single bit of available information about the MBMS service. Actually, UE can not know why this happens, or whether it’s due to the Ue’s behaviour or not, or it’s just the network behaviour. 
In another aspect, MBSFN Area Transmitting-Only Cell was initially defined to minimize interference between the MBSFN border cells and other cells, which may be for unicast service or other MBMS service; it seems not so helpful, but leads to many problems.

Conclusion 2: an MBSFN border cell shall not be an MBSFN Area Transmitting-Only Cell

3. Type 3: MBSFN Area Transmitting and Advertising Cell
Then, MBSFN border cell should be an MBSFN Area Transmitting and Advertising Cell.
Though we have not evaluated the level of interference introduced when a border cell is of type of MBSFN Area Transmitting and Advertising Cell, we believe that traffic channel will suffer far more interference than control channel do. It means that the type of Transmitting-Only Cell is not much more helpful than of Transmitting and Advertising Cell. In addition, Transmitting and Advertising Cell will support MBMS service continuity very well without too much complexity and consideration on implementation.
Conclusion 3: an MBSFN border cell shall be an MBSFN Area Transmitting and Advertising Cell

3.2
Further consideration on MBSFN cell type
Furthermore, we propose that MBSFN Area Transmitting-Only Cell should be removed. 

Due to the above discussion, MBSFN border cell shall not be Transmitting-Only cell, and then we have the question where this cell type will be used. If an MBMS cell is located among some normal MBMS cells, it seems unnecessary for the cell to be an MBSFN Area Transmitting-Only Cell, since all of them transmit the same MBMS service using the same resource, no interference will exist.
Then, we have the proposal:
Proposal: MBSFN Area Transmitting-Only Cell is proposed not to be defined.
5
Conclusion
We have discussed the EMBMS cell type. As a conclusion, our conclusions and proposal are
Conclusion 1: an MBSFN border cell shall not be an MBSFN Area Reserved Cell

Conclusion 2: an MBSFN border cell shall not be an MBSFN Area Transmitting-Only Cell

Conclusion 3: an MBSFN border cell shall be an MBSFN Area Transmitting and Advertising Cell
Proposal: MBSFN Area Transmitting-Only Cell is proposed to be removed.
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