3GPP TSG RAN WG2 Meeting #67bis                             R2-095470
Miyazaki, Japan, 12 Oct – 16 Oct, 2009
Source:
CATT 

Title:
MAC PDU for MBMS
Agenda Item:
6.3.3
Document for:
Discussion
1. Introduction

Some issues related to MAC PDU for MBMS have been discussed. In RAN2#66bis meeting, it is concluded that content synchronization of MBMS does not impact the structure of MAC PDU, and in last meeting it is decided that the LCID of MBMS is 5 bit. However, the structure of MAC PDU for MBMS is still not clear. In addition, considering the characteristic of MBMS transmission, further optimization can be done for MBMS MAC PDU. This document discusses the structure of MAC PDU for MBMS and provides some optimization methods for DSI CE and MAC SDU of MBMS.
2. Discussion
2.1. MAC PDU in LTE R8
Fig. 1 shows the format of MAC PDU for LTE R8 which consists of six header fields R/R/E/LCID/F/L but for the last subheader in the MAC PDU and for fixed sized MAC control elements. The last subheader in the MAC PDU and subheaders for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. 
R: Reserved bit.
E: The Extension field is a flag indicating if more fields are present in the MAC header or not.
L: The Length field indicates the length of the corresponding MAC SDU in bytes.
F: The Format field indicates the size of the Length field.
More details can be obtained in TS 36.321.
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Fig.1 R/R/E/LCID/F/L MAC subheader
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Fig.2 R/R/E/LCID MAC subheader
2.2. MAC PDU for MBMS
Since content synchronization of MBMS does not impact the structure of MAC PDU for MBMS and the LCID of MBMS is 5 bit, so the architecture of MAC PDU in LTE R8 can be reused for MBMS feature, i.e. MAC PDU of MBMS consists of DSI CE, MAC SDU and corresponding MAC subheader. 
According to the agreements of RAN2, DSI CE should include the indication of non-scheduled MBMS services in MSAP occasion period and the indication of position for MTCH. A feasible DSI CE is given as follow:
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Fig.3 An possible structure of DSI CE

MAC CE in LTE R8 are all fixed sized, so the corresponding subheader does not include L field. While, DSI CE is size_variable MAC CE, hence whether L field need to be contained in its corresponding subheader should be considered, and some optimization can be done for DSI CE and its subheader.
For MAC SDU and corresponding MAC subheader, we think the format of those in LTE R8 can be reused for MBMS completely. However, the same MBMS service occupies consecutive MBSFN subframes for MBMS transmission in each MSAP occasion period but each MBMS service listed in MCCH may not be scheduled in every MSAP occasion period, therefore, some optimization can be adopted for MAC SDU to reduce power consume of UE. 
2.2.1 Optimization for DSI CE 

As summarized in [1], there are four main alternatives to indicate non-scheduled services in DSI CE:

· Alt 1: Bitmap method
· Alt 2: Listing the LCID of scheduled MTCHs (abbreviated as LCID_listing method)
· Alt 3: Using a special start/stop value to indicate unscheduled MTCHs
· Alt 4: Setting flag bit to indicate which of above alternatives is used
2.2.1.1 DSI with size_variable bitmap
Comparing other three alternatives, bitmap is the most efficient option to indicate non-scheduled services in most cases. Although 5-bit LCID for MBMS allows 30 MTCHs is scheduled in one MCCH modification period, however, it is unreasonable that more than 24 MTCHs are always scheduled in each MCCH modification period which requires 4-byte bitmap to indicate non-scheduled services. Therefore, if bitmap is used to indicate non-scheduled services, we propose to adopt size_variable bitmap in DSI CE to reduce signalling overhead.
Proposal 1: Adopt size_variable bitmap in DSI CE, if bitmap is used to indicate non-scheduled services. 
If proposal 1 is approved, another problem is whether an L field should be included in the subheader for DSI CE. 
In LTE R8, L field in subheaders for MAC SDU is used to indicate the exact length of MAC SDU. In MBMS R9, DSI CE is used for UE to determine which subframes carry its interested service, so each UE which is receiving MBMS service must first read the DSI CE to determine the subframes transmit the data of its interested service. The length of size_variable bitmap can be obtained based on the service list in MCCH. In addition, according to bitmap, the byte length which is used to indicate of position for MTCH can also be determined.  
For example, MCCH informs 14 MBMS services are provided in this MCCH modification period. Bitmap method is adopted to indicate non-scheduled services. ‘1’ means scheduled service, and ‘0’ means non-scheduled service. The start point of MTCH is used to indicate the position of MTCH in DSI CE and start field of each scheduled MTCH is 8bit. An example of DSI CE is shown as follow:
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Fig.4 An example of DSI CE
In Fig.4, since 14 MBMS services are provided in this MCCH modification period, the length of bitmap occupies 2 bytes. There are four ‘1’ in bitmap, so 4 services is scheduled in this MSAP occasion period. Because start field is 8bit, the byte length for start point indication is 4 bytes.
Based on above analysis, we propose:

Proposal 2: The subheader for DSI CE does not need to include L field.
2.2.2 Optimization for MAC SDU

2.2.2.1 Indicate MTCH appearance 
For the MBMS services with the bursty character, one MBMS service may not be scheduled in every MSAP occasion period. If UE which receive these services can not get additional information, it would have to wake up in each MSAP occasion period to make sure whether its interested service is scheduled in the present MSAP occasion period according to DSI, which may cause unnecessary power expend of UE. To reduce the power consume, we propose utilize R bit in the subheader for MAC SDU to indicate corresponding MBMS service whether appear in next MSAP occasion period.
Proposal 3: Utilize the R bit in the subheader of MAC SDU to indicate corresponding MBMS service whether appear in next MSAP occasion period.
3. Conclusion
This contribution discusses the structure of MAC PDU for MBMS and some related optimization. Based on the above analysis, we propose following points:
Proposal 1: Adopt size_variable bitmap in DSI CE, if bitmap is used to indicate non-scheduled services. 
Proposal 2: The subheader for DSI CE does not need to include L field.

Proposal 3: Utilize the R bit in the subheader of MAC SDU to indicate corresponding MBMS service whether appear in next MSAP occasion period.
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