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1
Introduction
Two transmission modes -- single-cell ptm with uplink feedback and multi-cell ptm -- will be available in LTE MBMS. In the context of MBSFN transmission, it was agreed in RAN2#60 that different MTCHs to be transmitted on the same MCH are multiplexed by MAC. 

MAC header structure in LTE MBMS has not been discussed so far. In this contribution, we study the requirements from MAC header structure in both single-cell and multi-cell transmission modes, and conclude that the current structure agreed for DL-SCH can be reused as such in both.
2
MAC requirements in MBMS
We first analyze the required MAC features in single-cell and multi-cell mode. The requirements are summarized in Table 1.
1. MAC-layer multiplexing

In multi-cell transmission, MAC-multiplexing can be used, as agreed in RAN2#60.

In single-cell mode, since different services should be carried in separate MAC PDUs to allow separate link adaptation per service, MAC-multiplexing of services is not seen as useful. (However, the need for MAC Control elements and hence the need multiplex them with MAC SDUs is FFS; we propose to use MAC Control Elements to signal dynamic scheduling information in both multi-cell and single-cell transmission in [5].)

2. Logical channel identifier 

In MAC-multiplexing, logical channel identifier should be used to distinguish services and types of MAC payload. As the LCID would only be needed to distinguish between services multiplexed on the same MCH, the address space of unicast LCID is assumed to be sufficient.

Table 1: MBMS MAC requirements
	
	Single-cell
	Multi-cell

	MAC-multiplexing between MBMS services
	No 

(between payload types: FFS)
	Yes

	MAC logical channel identifier
	Same or shorter as unicast
	Same or shorter as unicast


In light of these requirements, there does not seem to be a strong reason to optimize the MAC PDU format agreed for unicast DL-SCH transmissions for MBMS single-cell transmissions, i.e. the same format can be reused.

In the next section, we briefly discuss the MAC header format proposed in [2] for multi-cell transmission.

3
MAC PDU format for multi-cell (MCH) transmission
The following flags and fields were defined in [2]:

· ME = MAC extension flag. If ME=1 MAC-header is extended.

· RE = RLC extension flag. If RE=1 in MAC-Header, an RLC-Header exists.

· LCID = logical channel identifier. 

The fixed MAC header proposed in [2], to appear in every PDU, is shown in Figure 1.
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Figure 1: MAC Header proposed in [2]
The optional MAC header proposed in [2], to be included in case there are more than one RLC PDU:s (segments from more than one logical channel) in the same MAC-PDU (logical channel multiplexing), is shown in Figure 2.

In this case the MAC segment length would indicate the length of the “previous” MAC-segment, while LCID would be the LCID for the next MAC-segment. By default the segment addressed by the LCID would be assumed to continue to the end of the MAC-PDU. If it doesn’t, another MAC Optional Header would be inserted with a dummy LCID (to be specified, e.g. LCID=0), which would mean that the rest of the MAC-PDU is padding.
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Figure 2: MAC Optional Header proposed in [2]
The RLC PDU format currently proposed for multi-cell transmission in [3] has been revised from that in [2] by adding RLC PDU numbering. This introduces a fixed RLC header to the previous proposal, after which the RE flag is no longer needed in the MAC header. After this change to the header of Figure 1, it is easy to verify that this proposal always results in a MAC header that consists of an identical sequence of LCID- and Segment length –octets, and where each octet contains the same information in fields of same lengths, as is also carried by the MAC header formed by the sub-headers for DL-SCH with the 15-bit L-field currently agreed in [4]. Thus, it appears that the MAC header format already agreed for DL-SCH can be reused for MCH.

The only difference is the variable size of the L-field, indicated by the F-field in the DL-SCH format. To be on the safe side, this option could be fixed to the 15-bit size for multi-cell transmission. On the other hand, because in multi-cell transmission a change of RLC PDU should only result from an end of service burst or change of MAC PDU, as part of the agreed content synchronization recovery requirement, thanks to information carried by the SYNC protocol the eNB should always be able to correctly trace RLC PDU (and hence MAC SDU payload) sizes even in the presence of packet losses on the M1 interface. Thus, a decision to freely utilize the variable L-field size should not cause any problems in multi-cell transmission either.
4
Conclusion
This contribution has studied the requirements from MAC header structure in both single-cell and multi-cell MBMS transmissions. Based on the discussion, it is proposed to agree that the MAC header structure agreed for DL-SCH be reused as such for all MBMS transmissions.
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