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1 Introduction

At RAN1 #47bis meeting, it was agreed that only TDM on subframe basis of data transmission on MBSFN and non-MBSFN is supported. The next open issue is how to signal the subframe type (MBMSFN or non-MBSFN) to the UEs. 
This contribution provides a feasible solution for the indication of subframe type, taken the characteristics of MBMS transmission and signaling overhead into account.
2   Indication of subframe type
MBMS transmission has the following characteristics:

-

The traffic rate of MBMS can be estimated beforehand;

-

It has loose delay requirement, because the MBMS services currently supported are either delay non-sensitive, or being able to use a large buffer at UE, that is, UE can play what is in the buffer while receiving. [1][2]. 
According to these characteristics and also for reducing signalling overhead, we have some reasonable assumptions on the MBSFN transmission as follows: 
-

Some frames contain MBSFN subframes while others do not, and the frames that contain MBSFN subframes are periodically distributed. 
-

In those MBSFN frames, the MBSFN subframes are evenly distributed. And the distribution of MBSFN subframes in each MBSFN frame is the same during the MBSFN periodicity.
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It is shown in Figure 1. 
Fig.1 Indication of the type of subframe
According to the above discussion, first we propose that the period over which the frame type information changes, so-called “modifying period”, is composed by 2M radio frames, M equal to 10 as an example.
Then, two kinds of information need to be configured every modifying period:
1.
Information about the MBSFN frames distribution– the MBSFN frames are periodically appeared every 2m frames, where 0≤m≤M.
2.
Information about the MBSFN subframes distribution within the MBSFN frame - the MBSFN subframes are evenly distributed within an MBSFN frame. We denote the number of MBSFN subframes in one frame as Np.
Due to the uniform distribution of MBSFN subframes in each MBSFN frame, a single value of Np is able to indicate the location of the MBSFN subframes in every MBSFN frame.
The index j of MBSFN subframes within a frame can be calculated as
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As an example, in Fig. 1, where m is set to 2, and Np is set to 4, it means that the MBSFN frames appear every 4 frames, while in each MBSFN frame there are 4 evenly distributed MBSFN subframes.

3 The transmission of the location indication of MBSFN subframes
The two values discussed in section 2, m and Np, are proposed to indicate the location of MBSFN subframes. The value m, 4 bits for example, indicates the location of the MBSFN frames, and the value Np, also 4 bits for example, indicates the location of the MBSFN subframes in one frame. 
There could be the following approaches for the transmission of m and Np.
Approach 1: 
The value of Np indicates the location of the MBSFN subframes in each MBSFN frame. And both m and Np are transmitted via CCPCH.
In this case, the signalling overhead is about 8 bits in each CCPCH.  
Approach 2:

The value of Np indicates the location of the MBSFN subframes in each MBSFN frame. And both m and Np are mapped to DL-SCH and then transmitted via PDSCH, furthermore the time scheduling information for PDSCH could be found from CCPCH.
In this example, around 8 bits are transmitted in each PDSCH.
Approach 3: 
The value Np indicates the subframe type of the current frame and is suggested to be transmitted over CCPCH. The value m indicates the location of the MBSFN frames during the modifying period, and is suggested to be mapped to DL-SCH and transmitted in PDSCH, in which case the time scheduling information for PDSCH could be found from CCPCH.
The additional value m=M+1 is used to indicate that in the modifying period, there is no MBSFN subframe at all. In this case:
If UE is accessed at a frame where Np≠0, then after it gets the value of m, the process of decoding the information is ended.

If UE is accessed at the frame where Np=0, then after it gets the value of m, there are two cases. If m=M+1, which means there is no MBSFN subframe at all, the process is ended. If m≠M+1, UE needs to read Np in the frame where there are MBSFN subframes (Np≠0), which is indicated by m, and then the process is ended. 
After getting values of both m and Np, UE knows all the subframe type of the whole “modifying period”, and does not need to decode the information anymore. 

For the above example, 4 bits are transmitted in CCPCH and 4bits in PDSCH used for BCH.
4 Conclusion

In the contribution, we have proposed an efficient method for subframe type indication, having the following 3 basic features:

-
The period over which the subframe type information changes is composed by 2M radio frames, M equal to 10 as an example.
-
The MBSFN frames are periodically distributed and the associated signalling is broadcast via CCPCH or via PDSCH used for BCH.
-
The MBSFN subframes are evenly distributed within a MBSFN frame, and the distribution of MBSFN subframes in each MBSFN frame is the same. Node B broadcasts the number of MBSFN subframes in one frame via CCPCH or via PDSCH used for BCH.
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