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1. Introduction
Through the discussion on RAN2 meetings, the functions of MAC/RLC/PDCP for D2D one-to-many communication were clarified and the following were the summary for one-to-many broadcast D2D communication agreed in RAN2 meetings.

	Agreements
PDCP :

1
D2D communication data should be handled as the normal user-plane data, i.e. IP packet

2
Header-compression/decompression in PDCP is applicable for D2D communication. U-Mode is used for header compression in PDCP for D2D broadcast operation for public safety.

3
Security support will be addressed based on input by SA3.

RLC :

1
RLC UM is used for D2D broadcast communication. 

2
Segmentation and Re-assembly is supported on L2 by RLC UM. 
3
A receiving UE needs to maintain at least one RLC UM entity per transmitting peer UE. 
4
The receiving UE needs to know a source ID in order to identify the receiver RLC UM entity. 
5
An RLC UM receiver entity does not need to be configured prior to reception of the first RLC UM data unit.
MAC:

1
No HARQ feedback is assumed for D2D communication 




However for MAC, the support of multicast/unicast and/or broadcast and logical channels remained as open issues. 
In this paper, we will give our further analysis on transmission mode (multicast and/or broadcast) on MAC sub-layer. 
2. Discussions 

Though RAN2 discussions, many issues for D2D communication were clarified and captured. However, according to RAN2 #85[agenda], there are some issues still opened as follows.

· Does L1/2 need to support multicast/unicast or just broadcast (higher layers distinguish received data)? If the former, how to determine the user/group ID in the receiver and receiver? 
· Need for multiple logical channels and LCHIDs to distinguish different applications or different parallel sessions? 
For ProSe one-to-many communication, there are both broadcast and multicast communication: [1]
· ProSe broadcast communication  is used for broadcast of data from a UE to all potential UEs that are in range regardless of group membership
· ProSe multicast communication is used for multicast of data from a UE to the proximity UEs that are  members of a group. 
There could be two modes on MAC for D2D one-to-many communications, i.e.,
· Broadcasting mode :  This mode implies that all received data from all transmitters are delivered to the RLC entity. 
· Multicasting mode : A receiving UE distinguishes received data and could discards them which are  depend on the UE’s joined group information.
· Broadcast 

If broadcasting is only supported on a MAC sub-layer for D2D communication, a receiving UE would process all received RLC PDUs from all transmitters including data of the UE’s non-interesting group. Unlike the Radio Protocol Stack for D2D direct discovery comprises of at least a MAC layer, which of D2D communications consists of MAC/RLC/PDCP. So, processing or power consumption would be high because of the functions on MAC/RLC/PDCP (i.e. de-multiplexing/ Re-assembly / Decompression). The overhead depends on the allocation of a resource pool for a D2D communication reception.
Observation 1:  L2 needs to distinguish received data to save processing or power.
If a receiving UE could distinguish the different one-to-many communication bearers, the priority handling could be applied on L2.

Proposal 1. A receiving UE needs to distinguish the different D2D one-to-many communication bearers. 
Even if broadcast is only supported on a MAC sub-layer, LCID could be introduced to distinguish the different D2D communication bearers. A transmitting/receiving UE would multiplex/de-multiplex the SDUs from different groups into one MAC PDU. In this case, a transmitting/receiving UE would multiplex/de-multiplex the SDUs from the different groups into one MAC PDU. New type of LCID needs to be defined and the length of LCID should be long enough to discriminate different groups. LCIDs may be pre-configured in the UE in out-of-coverage. 
Observation 2: If L2 supports broadcast only, LCID could be introduced to identify group data.
Observation 3: If L2 supports broadcast only and uses LCID to differentiate group data, a transmitting/receiving UE would multiplex/de-multiplex the SDUs from different groups into one MAC PDU.

Proposal 2. If L2 supports only broadcasting for D2D communication, the receiving UE would discriminate traffic based on LCID. In out-of-coverage, LCID would be pre-configured in the UE.
· Multicast

For multicast, a receiving UE would distinguishes received group data by L2 destination ID and could discards them when the UE is not a member of a group. 

Observation 4:  For multicast, L2 target ID is defined per a Group.

Proposal 3. For multicast on L2, L2 target ID should be included in the MAC header.

The key issue for multicast on MAC sub-layer is that how to determine the L2 destination ID. 
If L2 target ID could be generated by MAC [4], L2 ID collision problem should be solved using extra control messages or some other method if the uniqueness of ID is not guaranteed. According to TR 23.703[1], a multicast bearer is identified by a Group ID per application and IP Multicast address in a higher layer. Some solution in SA2 propose that a mapping between IP multicast addresses and Group IDs per application are pre-configured. Similarly, between L2 target ID and IP multicast addresses are one-to-one mapped and pre-configured then MAC sub-layer would discard received data based on L2 target ID [2]. 
In this case, a transmitting/receiving UE would multiplex/de-multiplex the SDUs from the same groups into one MAC PDU. So, it is FFS whether logical channels need to be defined.
Observation 5: If L2 support multicast based on L2 destination ID, it is FFS whether logical channels need to be defined.
Proposal 4. For multicast on L2, a mapping between IP multicast addresses (Group addresses) used at the IP layer and L2 destination ID in the MAC header is one-to-one. In out-of-coverage, L2 destination ID is determined by pre-configuration.
4. Conclusion
In this contribution, we discuss one-to-many D2D communications and provide some proposals as follows:

Observation 1:  L2 needs to distinguish received data to save processing or power.

Observation 2: If L2 supports broadcast only, LCID could be introduced to identify group data.

Observation 3: If L2 supports broadcast only and uses LCID to differentiate group data, a transmitting/receiving UE would multiplex/de-multiplex the SDUs from different groups into one MAC PDU.

Observation 4:  For multicast, L2 target ID is defined per a Group.

Observation 5: If L2 support multicast based on L2 destination ID, it is FFS whether logical channels need to be defined.

Proposal 1. A receiving UE needs to distinguish the different D2D one-to-many communication bearers. 
Proposal 2. If L2 supports only broadcasting for D2D communication, the receiving UE would discriminate traffic based on LCID. In out-of-coverage, LCID would be pre-configured in the UE.

Proposal 3. For multicast on L2, L2 target ID should be included in the MAC header.

Proposal 4. For multicast on L2, a mapping between IP multicast addresses (Group addresses) used at the IP layer and L2 destination ID in the MAC header is one-to-one. In out-of-coverage, L2 destination ID is determined by pre-configuration.
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