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Introduction 

According to the conclusion of RAN2#66bis [1] and RAN2#67 meeting [2] the Dynamic Scheduling Information (DSI) would be transported in MAC CE and use the ‘start/stop’ like signalling. But the detailed format design of ‘start/stop’ liked DSI is still an open issue. This paper proposes the detailed DSI format design in MAC CE based on our previous contribution [3]. The related CR to 36.321 are proposed in [5]. 
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Detailed DSI design for eMBMS
As previous agreed, a new type of MAC Control Element should be defined for eMBMS Dynamic Scheduling Information (DSI) transmission which can be called as “MBMS Dynamic Scheduling MAC Control Element” as described in [4]. 

The transmission order and the MSAP of each MCH have already been sent to eNB and UE via M2AP and MCCH RRC signalling respectively. It determines the actual subframe distribution information including the number of MBSFN subframes and the starting point. We assume the MBSFN subframe occupation for one service in the scheduling period is continuous.

An efficient and simple representation of the scheduling information that uses the least number of bits is to have only one octet string per MBMS service dynamic scheduling information. The “MBMS Dynamic Scheduling MAC Control Element” in such a proposal can be defined by a number of octet strings as follows: 
Each octet string indicates the MBSFN subframe index of the stop point for a service transmission in the current scheduling period by dynamic scheduling. Considering the eMBMS scheduling period definition of 320ms, it means in one scheduling period there would be 32*6=192 subframes maximum that can be defined as MBSFN subframes. Then one octet string with 8 bits is enough to indicate the index of MBSFN subframes in one scheduling period.  The starting point of subframe allocation for MBMS services dynamic scheduling in one scheduling period begins with the index 0 MBSFN subframe used for MBMS services.

The number of the index octet strings in “MBMS Dynamic Scheduling MAC Control Element” equals to the number of services transmitted in this MBSFN area. And the mapping relation between the octet string and the service is one-to-one according to the service order defined by MCE. The “MBMS Dynamic Scheduling MAC Control Element” has a variable size and consists of a number of octet strings. The UE receives this MAC PDU including the “MBMS Dynamic Scheduling MAC Control Element” and combines it with the information received previously about transmission order and MSAP to determine the actual subframe allocation for dynamic scheduling results.
Proposal 1: The detailed format for DSI can be defined as the index of MBSFN subframe used for MBMS transmission within MSAP which is one octet (8 bits) string for each MBMS service. It indicates the stop subframe for each MBMS service transmission.
Proposal 2: The order of these “stop” index octet string is implied by the transmission order which is decided by MCE and sent over MCCH to the UE. The number of the index octet strings equals to the number of services transmitted in this MBSFN area.
If in one scheduling period there are some services which have no data transmission in current scheduling period, then a special value such as “11111111” (value 255) is defined for this no data transmission service. This no data transmission service also needs to occupy the position in DSI to keep the consistent of transmission order. 
Proposal 3: An MBMS service that has no data transmission in one scheduling period also needs to occupy its position in DSI to keep the consistent transmission order; a special value of “11111111” is proposed for this case.
The detailed definition of DSI in “MBMS Dynamic Scheduling MAC Control Element” can be as following (Figure1). 

· Stop Subframe Index: For each MBMS service the Stop Subframe Index indicates the MBSFN subframe index within MSAP of the stop subframe point for this service in current scheduling period. The size of the Stop Subframe Index is one octet, e.g. 8 bits, which can indicate maximum 256 indexes. Excluding the 4 subframes (#0, #4, #5 and #9 subframe) in each radio frame which can not be used for MBSFN transmission, the total number of MBSFN transmission subframe would be 192 in one scheduling period (320ms as general). A special value of “11111111” represents the value of Stop Subframe Index for a service which has no data transmission service in one scheduling period. The number of the Stop Subframe Index equal to the number of MBMS services transmitted in one MBSFN area and the order of the Stop Subframe Index in “MBMS Dynamic Scheduling MAC Control Element” implies the transmission order as indicated in the MCCH for this scheduling period.
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Figure 1 MBMS DSI MAC Control Element
Proposal 4: The detailed DSI format design in “MBMS Dynamic Scheduling MAC Control Element” is proposed in Figure1.
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Conclusions
In this contribution the detailed design of DSI format in MBMS Dynamic Scheduling MAC Control Element is described and we suggest RAN2 to consider the following proposals.
Proposal 1: The detailed format for DSI can be defined as the index of MBSFN subframe used for MBMS transmission within MSAP which is one octet (8 bits) string for each MBMS service. It indicates the stop subframe for each MBMS service transmission.
Proposal 2: The order of these “stop” index octet string is implied by the transmission order which is decided by MCE and sent over MCCH to the UE. The number of the index octet strings equals to the number of services transmitted in this MBSFN area.
Proposal 3: An MBMS service that has no data transmission in one scheduling period also needs to occupy its position in DSI to keep the consistent transmission order; a special value of “11111111” is proposed for this case.
Proposal 4: The detailed DSI format design in “MBMS Dynamic Scheduling MAC Control Element” is proposed in Figure1.
If above proposals can be agreed we can provide the related text proposal for TS36.321 section 6.1.3.7.
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