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1. Introduction
Through the discussions on the last RAN2 meetings, the functions of RRC, PDCP and RLC for D2D communication are already clear, but for MAC, only no HARQ feedback is agreed. Thus in this contribution, we will give our further analysis on these MAC functions which are not tightly related to the resource allocation method which include: 

· Broadcast/multicast/unicast

· L2 filtering
· Logical/transport channel mapping

· MAC multiplexing/ demultiplexing
· Logical channel prioritization
2. Discussion
2.1. Broadcast/multicast/unicast 
On the last RAN2 meeting, it is FFS whether we support multicast/unicast and/or broadcast. 
For broadcast, there is no doubt that it should be supported for public safety scenarios according to [1].
For multicast, there are some conclusions made on SA2#100 meeting [2] which are listed Table1. According to the conclusions in Table1, it is obvious that SA2 has agreed to support multicast and Group ID will contribute to the destination address. To be compatible with SA2, RAN2 should also support multicast in Rel-12.
                                                                      Table1.  SA2 conclusions

	 ProSe Packet Encapsulation
	· Conclusion: L2 encapsulation (e.g. MAC) with destination and source addresses should be performed.  The L2 header should include a protocol discriminator to distinguish generic user plane data from future usages, e.g. control signaling.

	L2 Addressing
	· Conclusion: Group ID will contribute to the destination address.  FFS whether a separate Application ID is needed to contribute to destination address.


For unicast, it can be deemed as a special case of multicast which has only two group members. Since multicast will be supported, unicast can also be supported in Rel-12. But it should note that no additional optimization for unicast would be focus on in Rel-12[1].

Proposal 1: Broadcast and multicast should be supported in Rel-12 and unicast can be deemed as a special case of multicast which includes only two group members.

2.2. L2 filtering

Since multicast should be supported in Rel-12 and it also agreed that Group ID is contained in the destination address in SA2, it is reasonable for the receiver to perform L2 filtering based on the Group ID. It can achieve the benefits of reducing the MAC decoding complexity and the number of RLC entities established in the receiving UE.
Proposal 2: L2 filtering based on Group ID should be supported in Rel-12.

2.3. 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. To distinguish the different D2D communication bearers belonging to this new type of D2D transmitting logical channel, there are two alternatives:
· Alt1: identified by LCID.

· Alt2: identified by Group ID plus LCID.

For the above two alternatives, LCID is allocated by the RRC layer of the transmitting UE itself. The only difference between Alt1 and Alt2 is that whether the LCID can be reused amongst different groups. If it can be reused, the number of bit used for LCID can be reduced. But considering the LCID in current MAC specification is 5bit, there seems no need to reduce its length further. Thus Alt1 is preferred. 

From the aspects of D2D receiving, similarly, a new type of D2D receiving logical channel should also be introduced.
Proposal 3: Two new types of D2D logical channel should be introduced, one is for D2D transmitting and the other is for D2D receiving.

Proposal4：LCID can be used to identify the different D2D communication bearers belonging to the D2D transmitting or receiving logical channel.

· D2D transport channel design
Similar as the logical channel design, two new types of 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 5: Two new types of D2D transport channel should be introduced, one is for D2D transmitting and the other is for D2D receiving.

Proposal 6: The mapping between 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.

2.4. MAC multiplexing/ demultiplexing
In infrastructure network, MAC multiplexing is used to facilitate the flexible resource allocation. For D2D communication, whether MAC multiplexing should be supported can be discussed from the following two perspectives:

Q1:  Whether data from different groups can be multiplexed in MAC?
Q2:  Whether data from one group can be multiplexed in MAC?
According to the last RAN2 meeting, it was agreed that UEs in-coverage and out-of-coverage need to be aware of a resource pool (time/frequency) for D2D communication reception. If the resource pool is allocated based on group, data from different groups would not be multiplexed. Even if the reception resource pool is shared amongst different groups, data from different groups also had better not be multiplexed into one MAC PDU in order to reduce the MAC subheader overhead which can be depicted in Figure2 (a) and Figure2 (b). In Figure2 (a), data from different groups are multiplexed, it means each MAC subheader should contain the Group ID identifier. While in Figure2 (b), only one Group ID identifier is included, thus the MAC subheader overhead is reduced compared with Figure2 (a). 
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Figure2.  Examples of  D2D MAC PDU  

Proposal 7: MAC SDUs from different groups should not be multiplexed into one MAC PDU.

If the data of the same group 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 8: MAC SDUs from the same group sharing the same resource pool can be multiplexed into one MAC PDU.
From the aspect of receiving UE, it can identify the receiver RLC UM entity based on the source UE ID, Group ID and LCID. The source UE ID and Group ID may be configured by higher layer.
Proposal 9: The receiver UE should use the source UE ID, Group ID and LCID to identify the receiver RLC UM entity.

2.5. Logical channel prioritization
If MAC SDUs from the same group are allowed to be multiplexed into one MAC PDU, LCP is necessary especially when the resource is limited. Similar as the infrastructure network, for D2D communication, the LCP can also based on priority and PBR, these parameters can be allocated by RRC layer of the transmitting UE itself based on the D2D communication QoS requirement. 
Proposal 10: logical channel prioritization should be supported if MAC SDU multiplexing is allowed.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: Broadcast and multicast should be supported in Rel-12 and unicast can be deemed as a special case of multicast which includes only two group members.

Proposal 2: L2 filtering based on Group ID should be supported in Rel-12.

Proposal 3: Two new types of D2D logical channel should be introduced, one is for D2D transmitting and the other is for D2D receiving.

Proposal4：LCID can be used to identify the different D2D communication bearers belonging to the D2D transmitting or receiving logical channel.

Proposal 5: Two new types of D2D transport channel should be introduced, one is for D2D transmitting and the other is for D2D receiving.

Proposal 6: The mapping between 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 7: MAC SDUs from different groups should not be multiplexed into one MAC PDU.

Proposal 8: MAC SDUs from the same group sharing the same resource pool can be multiplexed into one MAC PDU.

Proposal 9: The receiver UE should use the source UE ID, Group ID and LCID to identify the receiver RLC UM entity.

Proposal 10: logical channel prioritization should be supported if MAC SDU multiplexing is allowed.
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