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1 Introduction

At RAN1 #49 meeting, it was agreed that UE is informed by higher layers of the serving cell about which subframes in the serving cell are used for MBSFN transmission. The next open issue is how and where to send the information to the UEs. 
In contribution [1] and [2], allocation of MBSFN subframe and the associated signaling have been discussed. And this contribution is a revised version of [1].

2 MBSFN Subframe Allocation Signaling 
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. [3][4]. 
-

It is desirable to have MBMS transmissions at high instantaneous data rates so that low transmission duty cycle per MBMS “channel” (source content) enables low power consumption for MBMS capable UEs [5].
-      The scheduling of MCH is done by MBMS Coordination Entity (MCE), not by individual Node Bs. 

According to these characteristics, the MBSFN subframe allocation can be designed as follows: 
-      To synchronize the modification period of MCCH within the same Multi-cell MBMS synchronization area
, as shown in fig.1 (a). It ensures the starting boundary of each MCCH modification period is aligned with each other. The different modifying periods may belong to different SFAs
-    
To define a “modifying period of MBSFN subframe allocation” over which the allocation signalling information changes. The possible “modifying period” of allocation could be multiple modification period of MCCH, during which the MBSFN subframe allocation remains the same. It may also be a compromise between the signalling overhead of MBSFN frame allocation and the coordination frequency among all the cells involved. The value of “modifying period” is configurable.

-
      Some frames contain MBSFN subframes while others do not. And the frames that contain MBSFN subframes, abbreviated as MBSFN frames, can be periodically distributed or clustered, which needs further consideration on power-saving and  the influence upon unicast transmission.
-      The distribution of MBSFN subframes in each MBSFN frame is the same. For example, they could be evenly distributed or be clustered. Also, the distribution could be of full flexibility, i.e., to use 8 bits to indicate the 8 subframes of a frame except subfarme #0 and #5 [2].
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(a) Synchronized MCCH                                                             (b) Non-synchronized MCCH
Fig. 1 Synchronization of MCCH modification period
-
     The signalling of MBSFN subframe allocation is transmitted over D-BCH. As agreed in RAN1 #49 meeting, the information is signalled to help UE’s measurement. So D-BCH is preferred than MCCH, considered the UEs not receiving MBSFN.
-
     To define a “repetition period of MBSFN subframe allocation” over which the allocation signalling information is repeated. It should be noted that the repetition period is the maximum latency for newly accessed UEs to acquire the information. The exact value is FFS. s
3 Example of MBSFN Subframe Allocation Signaling 
 According to the above discussion, an example signalling of MBSFN subframe allocation is provided.

-    The “modifying period” is composed by 2M radio frames, M equal to 10 for instance.
-    Then, two kinds of information need to be configured every modifying period:

1.
Information about the MBSFN frames –e.g., the MBSFN frames are periodically distributed with period 2m frames, where 0≤m≤M. The value m is signalled.
2.
Information about the MBSFN subframes in every MBSFN frame – e.g., the MBSFN subframes are evenly distributed within an MBSFN frame. Np, the number of MBSFN subframes in MBSFN frame, is signalled.
As shown in Fig. 2, 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.
To allow for more flexibility of MBSFN subframe allocation, bitmap of MBSFN subframes location in MBSFN frames could also be considered.
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Fig.2 Indication of the type of subframe 
4 Conclusion

In the contribution, we have proposed a method for MBSFN subframe allocation signalling, having the following 4 basic features:

-
To define a “modifying period of MBSFN subframe allocation” over which the allocation signalling information changes;

-
Some frames contain MBSFN subframes while others do not;
-
The distribution of MBSFN subframes in each MBSFN frame is the same;

-    Node B broadcasts the MBSFN subframe allocation information via D-BCH.
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� Multi-cell MBMS synchronization area:  consists of a group of cells having the same frequency band allocated with contiguous coverage, in which all the cells are capable to be synchronized and have the possibility to transmit MBMS data in SFN mode. Multi-cell MBMS Synchronization Areas may be configured independently from MBMS Service Area configurations.  Multi-cell MBMS Synchronization Areas are capable of supporting one or more SFN Areas [6]
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