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1. Introduction
In the last RAN2 meeting, some agreements on D2D communication were reached:
	Agreements
1
No AS signalling is required for group formation and Group ID allocation at access stratum level (Group IDs could e.g. be preconfigured or configured via higher layers (not in RAN2 scope)).

1a
No AS signalling is required for configuring Source and Target IDs in the UE. This information is provided by higher layers. 

2
The MAC header comprises a L2 target ID which allows to filter out packets at MAC layer.

3
The L2 target ID may be a broadcast, group cast or unicast address. It is FFS how these are represented in the MAC header

7
MAC sub header contains LCIDs (to differentiate multiple logical channels). 



	Agreements
4
In the D2D context, the following MAC functions are useful: Multiplexing/demultiplexing, priority handling and padding.




In this contribution, we will further discuss the MAC functions. Based on the analysis, some proposals are provided.
2. Discussion
2.1. Logical /transport channel mapping
Before discussing the logical channel and transport channel mapping, it should first make clear how to design the logical channel and transport channel for D2D communication.
· D2D  logical channel design
From the aspect of D2D transmitting, obviously a new type of D2D transmitting logical channel should be introduced for the D2D communication bearers. And the different D2D communication bearers can be identified by different LCID. 
From the aspects of D2D receiving, similarly, a new type of D2D receiving logical channel should also be introduced.
Proposal 1: Two new types of D2D logical channel should be introduced, one is for D2D transmission and the other is for D2D reception. LCID can be used to identify the D2D communication bears belonging to the same type of D2D logical channel.
· D2D transport channel design
Similar as the logical channel design, two new types of D2D transport channels should be introduced. One is for D2D transmitting and the other is for D2D receiving. The mapping between the new D2D transmitting logical channel and the D2D transmitting transport channel or between the D2D receiving logical channel and the D2D receiving transport channel should be one to one mapping, which can be shown in the following Figure1(a) and 1(b):
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Figure1.  D2D logical channel and transport channel mapping 
Proposal 2: Two new types of D2D transport channel should be introduced, one is for D2D transmission and the other is for D2D reception.
Proposal 3: The mapping between the D2D transmitting logical channel and the D2D transmitting transport channel or between the D2D receiving logical channel and the D2D receiving transport channel should be one to one mapping.
2.2. MAC multiplexing/demultiplexing
It was agreed in the last RAN2 meeting that in the D2D context, multiplexing/demultiplexing are useful. But how to perform the D2D multiplexing/demultiplexing should be further discussed. Two issues should be considered:
Q1:  Whether data from logical channels corresponding to different broadcast IDs can be multiplexed in MAC?
Q2:  Whether data from logical channels corresponding to the same broadcast ID can be multiplexed in MAC?
If the Rx resource pool is allocated based on D2D broadcast ID, data from logical channels corresponding to different broadcast IDs would not be multiplexed. Even if the Rx resource pool is shared amongst different D2D broadcast IDs, data from logical channels corresponding to different broadcast IDs also had better not be multiplexed into one MAC PDU in order to reduce the MAC subheader overhead.
Proposal 4: MAC SDUs from logical channels corresponding to different broadcast IDs should not be multiplexed into one MAC PDU.
If the data from logical channels corresponding to the same broadcast ID sharing the same resource pool, MAC multiplexing should be supported in order to facilitate the D2D communication resource allocation and improve the resource efficiency.
Proposal 5: MAC SDUs from logical channels corresponding to the same broadcast ID sharing the same resource pool can be multiplexed into one MAC PDU.
2.3. LCP
It was also agreed in the last RAN2 meeting that priority handling is useful in the D2D context. If MAC SDUs from the same D2D broadcast communication are allowed to be multiplexed into one MAC PDU, how to handle the priority should be discussed. It is natural that the D2D priority handling for D2D communication follows the rules for D2N communication, i.e., the LCP procedure for D2D communication can also based on the following two parameters: priority and PBR. For D2D broadcast communication, these parameters can be allocated by RRC layer of the transmitting UE itself based on the D2D communication QoS requirement. 
Proposal 6: LCP related parameters including priority and PBR are configured by the RRC layer of the transmitting UE.
2.4. D2D MAC PDU format
According to the agreements on the last RAN2 meetings, for D2D broadcast communication, the MAC header should contain the source UE ID, broadcast ID and LCID, but how they are represented in the D2D MAC PDU is still FFS. One example of D2D MAC PDU format is shown in Figure2. With this example, the receiving UE will identify the receiving RLC UM entity according to the Source UE ID, Broadcast ID and LCID. 
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                              Figure2.   D2D MAC PDU format
The D2D MAC sub-header format can reuse the D2N MAC subheader format, which including R/R/E/LCID/F/L fields, as shown in Figure3. The length of L filed depends on the data amount needed to be carried in the D2N MAC SDU.
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Figure3.   MAC subheader of the D2D MAC SDU
Proposal 7: Suggest RAN2 to adopt the above D2D MAC PDU format.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: Two new types of D2D logical channel should be introduced, one is for D2D transmission and the other is for D2D reception. LCID can be used to identify the D2D communication bears belonging to the same type of D2D logical channel.
Proposal 2: Two new types of D2D transport channel should be introduced, one is for D2D transmission and the other is for D2D reception.
Proposal 3: The mapping between the D2D transmitting logical channel and the D2D transmitting transport channel or between the D2D receiving logical channel and the D2D receiving transport channel should be one to one mapping.
Proposal 4: MAC SDUs from logical channels corresponding to different broadcast IDs should not be multiplexed into one MAC PDU.
Proposal 5: MAC SDUs from logical channels corresponding to the same broadcast ID sharing the same resource pool can be multiplexed into one MAC PDU.
Proposal 6: LCP related parameters including priority and PBR are configured by the RRC layer of the transmitting UE.
Proposal 7: Suggest RAN2 to adopt the above D2D MAC PDU format.
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