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Discussion and Decision
1. Introduction 
3GPP RAN2 #83bis made some agreements for one-to-many broadcast D2D communication as follows [1]:

	Agreements
1
As baseline we assume that from L2 point of view, 1:M D2D communication is one-way and there is no feedback on L2 (MAC/RLC/PDCP)

PDCP :
2
D2D communication data should be handled as the normal user-plane data, i.e. IP packet

3
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.

4
Security support will be addressed based on input by SA3.

RLC:

5
RLC UM is used for D2D broadcast communication. 

5b
So far no need has been identified for RLC AM or RLC TM for D2D communication for user plane data transmission. 

MAC:

6
No HARQ feedback is assumed for D2D communication 

RRC / Connection Handling:

7
A D2D UE does not establish and maintain a logical connection to receiving UEs prior to a 1:M data transmission.


RAN2 have more issue to be resolved such as the identification in MAC/RLC/PDCP, the protocol stack configuration and analysis of impact on the existing protocol stack. In order to progress the discussion on the protocol design for one-to-many D2D communication, more clarification is required to devise an effective scheme. In this contribution, we further investigate the implications of one-to-many D2D communications from a RAN 2 perspective.
2. Discussion
Service Requirements for D2D group communication in the public safety are described in [2]. We think the key points to be considered on RAN2 perspective as follows:
· ProSe shall be able to accommodate potentially large numbers of concurrently participating ProSe-enabled UEs.
· A public safety UE shall be capable of transmitting data to a group of public safety UEs using ProSe Group Communications with a single transmission, assuming they are within transmission range and authorized.
· A public safety UE shall be capable of receiving a ProSe Group Communications transmission, of which it is a group member, regardless of whether or not it has been discovered by the transmitting UE.

According to TR 22.703[3], a UE can join in multiple groups concurrently. It means that a UE shall be capable of receiving and sending data for multiple groups. It will be studied in RAN1 WG about multiple transmissions issues such as a UE involved in multiple groups can send data simultaneously.
Observation 1: A UE can join in multiple groups and be capable of receiving and sending data for multiple groups.

In TR 22.703[3], some solutions are described for one-to-many D2D communication. From RAN2’s perspective, these solutions could be classified into two transmission modes, a coordinated mode (Group Owner) and an un-coordinated mode (ad-hoc).
A coordinated mode introduce a special entity which can authenticate new group members, provide IP configuration and forward data from a group member to all group members. Figure1 illustrates a scenario with a 2 different one-to-many D2D communication groups and Group Owners for a group.  
Note that a coordinated mode in the transmission control does not always coincide with a coordinated access in the medium access control. 
An un-coordinated mode has no coordinated entity assigned to handle the one-to-many D2D communication group. A UE as a member of a group can send data for one-to-many D2D communications.
Note that One-to-many D2D communication only occurs among its group members which are in “proximity”. In addition, the sender has no feedback from receivers by agreements from RAN2 #83bis. So, it is possible that some members are temporarily “unreachable” for the group communication depending on the transmitter’s position. 
Observation 2: some members are temporarily “unreachable” for the group communication depending on the transmitter’s position.
Figure1 and Figure2 illustrate group communication service ranges in a coordinated and an un-coordinated mode with 2 different one-to-many D2D communication groups. 
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Figure1. Coordinated transmission mode                              Figure2. Un-coordinated transmission mode

In Figure1, the service area of a group corresponds with a Group Owner’s transmission range because the Group Owner forward data from a group members even if a sender’s position is changed. It gives group members static service area but it needs a mechanism in order to select a Group Owner which is within the transmission range of as many group members as possible. Also there are some disadvantages such as a waste of radio resources and long latency by forwarding group data via Group Owners.

In Figure2, the service area of a group accords with a sender’s transmission range. It changes continuously depending on the sender’s location. For example, UE2 could not receive data for Group1 temporarily during UE1’s transmission. While Service interruption on some of group members can occurs whenever the sender of a group is changed in this mode, it is more radio efficiency and less service latency compared to a coordinated mode.
Proposal 1: An Un-coordinated transmission mode should be supported for one-to-manyD2D communication
For one-to-many D2D communication, RAN #61 decides as follows [4] 
RAN is studying a single mechanism that would support broadcast-, group- and 1:1 communication, implemented by a broadcast mechanism at the physical layer.

Namely, a UE should receive all data on the physical D2D data channel and then classification for group communication should be made in the MAC layer. 

Observation3: RAN2 needs to study effective means to receive data from groups which a UE has joined in. 
The main functions of MAC sublayer is multiplexing and de-multiplexing of MAC SDU and mapping between logical channels and transport channels. MAC sublayer should distinguish the data from the interest group of a UE which are broadcasted on the physical layer and map to logical channels. This can be achieved by defining a D2D group ID of which the length is FFS. A MAC PDU subheader for one-to-many D2D communication should consist of at least a D2D group ID.

Proposal2: MAC sublayer defines a D2D group ID of which the length is FFS. 
For the decision of protocol design, we should look up the service scenarios. Use cases for one-to-many D2D communication are introduced in [5].  Use cases which can have an effect on the protocol design are as follows:

· The response to typical incident may involve a small number (6-8 D2D Group Communication groups) at an incident scene, with each group comprising be more than 12-16 users.

· In some scenarios, such as a search and rescue mission, the group size could be expanded to 50-70 users, over an area as large as 1.5 mile radius. In other scenarios two members of a given group may need to engage in an authorized “private call”.

Proposal 3: The above scenarios should be introduced as the requirements of RAN2 protocol design for one-to-many D2D communication.
3. Conclusion

In this contribution, we discuss one-to-many D2D communications and provide some proposals as follows:
Observation 1: A UE can join in multiple groups and be capable of receiving and sending data for multiple groups.

Observation 2: some members are temporarily “unreachable” for the group communication depending on the transmitter’s position.
Proposal 1: An Un-coordinated transmission mode should be supported for one-to-manyD2D communication
Observation3: RAN2 needs to study effective means to receive data from groups which a UE has joined in. 

Proposal2: MAC sublayer defines a D2D group ID of which the length is FFS.
Proposal 3: The above scenarios should be introduced as the requirements of RAN2 protocol design for one-to-many D2D communication.
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