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1. Introduction

The e-mail discussion aiming to progress the REL-9 MBMS control plane structure and signalling details has made some achievements, most of companies have expressed their own opinions in email reflector. But there are still some points not to be agreed and stay FFS, for instance, the eMBMS scheduling information structure. 
This document analyzes some options about eMBMS scheduling information structure, and gives a new design for it which requests fewer bits to configure. 
2. Discussion
2.1 The Result of Email Discussion

The following content is extracted form the email discussion summary contributed by Samsung.[1]
Information structure

· A single message/ control element carrying the dynamic scheduling info of all services that are scheduled in the concerned MSAP occasion

Required basic parameters and their details

Note
From this information the receiver can determine which subframes are used by each MTCH that is scheduled

Basic parameters, and if so what do they correspond to

· For each MTCH that is scheduled in the concerned MSAP occasion:

· Start (FFS)

· Duration (FFS)

Further discussion point: What should we indicated (besides the short session identity) for each MTCH that is scheduled in the concerned MSAP occasion:

· Duration only, End, Start and duration
· Note that for larger MSAP occasions, 'End' and 'Start' may become large parameters
2.2 Some Analysis about the currently options 
All in all, the aim of the scheduling information is to notice UEs in which subframes the services are located. If a UE received the scheduling information correctly, he can easily find the place of the MBMS service he is interested in. On the other hand, the signaling bits should be as fewer as possible. 

Based on the email discussion, there are three types of information can be used in eMBMS scheduling information, such as Start, End and Duration, and each of their combination might also be used.

But there is a problem; because the adjacent services can be concatenated at a subframe depends on the length of the data, if we just use one of these three parameters, it will be confused for UE to find the actual end or start subframe of one MBMS service. Or, UE may need to decode one more MBSFN subframe unnecessarily. Following figures show an example.
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Figure 1 SDU distribution case 1
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Figure 2 SDU distribution case 2
So we think it is not very suitable just to configure one parameter.

The other option is configure two parameters in the eMBMS scheduling information, which can be set as Start + End, Start + Duration, or Duration + End. 
The work hypothesis of the eMBMS scheduling period is 320ms, and there are 6 subframes can be used by MBMS in each frame. So the total MBMS subframes can be reaching 192 in one scheduling period. It will occupy 8bits to express this value. Therefore, the Start and End should be 8 bit in scheduling information.

If a MTCH needs to occupy most of the MBMS subframes in a scheduling period, the Duration also can reach to a bigger value. In extreme cases, if only one MBMS service are scheduled in a scheduling period, and occupied all the resource, the Duration can be reaching 192 too. So the Duration also need 8bit to configure.
Based on the analysis above, if two parameters are configured in the scheduling information, like Start + End, Start + Duration, Duration + End, it will consume 16bits for each MBMS service.
2.2 A New Structure of the Scheduling Information
To optimize the eMBMS scheduling information’s message size, we can utilize the feature that the MBMS services are located one by one in the MCH based on the order indicated in MCCH. 
Start subframe index of each MBMS service is configured on the scheduling information. Besides, a new bit, which tells UE whether the corresponding service is multiplexed with the next service in a subframe, is also indicated to UE. This information can be called Border bit. 
This Border bit has two values ‘0’ or ‘1’. ‘1’ means that the corresponding service will last to the subframe of the next service, this subframe is given by the next service’s start subframe index. ‘0’ means that the corresponding service will be finished before the start subframe of the next service; So, UE can determine the Start and End subframe of each MBMS service correctly based on the Start subframe index, Border bit of this service and the Start subframe index of the next service. For the last service in this scheduling period, UE can receive the MAC PDU until there is no additional data.

Another method is to set End subframe index and a Border bit for each service. The reason is the same. To the first service, its start subframe can be determined easily, because the first service usually follows the scheduling information. 
Compared with the current options, such as Start + End, Start + Duration, or Duration + End, it is very obviously that this new structure needs fewer bits.

Only one bit is needed for each adjacent MTCH pair. To indicate 32 services on scheduling information, only 32 octets plus 32 bits, or 36 octets are needed.

3. Proposals and Conclusions
In this document, a new eMBMS scheduling information structure is discussed; ZTE’s viewpoint is as following:

· Scheduling information ( for each MBMS service)
· End subframe of transmission (the index of subframes at which the coorrespongding service ended, the number of bit depends on the scheduling period)
· Border bit (1bit, tells UE whether the end of the corresponding service is multiplexed with the next service in a subframe)
We suggest RAN2 to discuss this new eMBMS scheduling information structure, and make a decision on this point.
4. Reference
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