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1
Introduction
In the discussion of D2D communication, we are focusing on the group communication. In the previous RAN2 meetings, we have reached some agreements on the user plane data transmission, such as reusing RLC UM. Some important issues are still not discussed or decided yet, e.g. how to manage the group and what the control/user plane protocol stack is like.
In another our contribution [1], we discussed the needs to have a central node (called Group Head in this paper). In this contribution, we will focus the D2D group with a Group Head to manage the group. We will first discuss how to manage the group in section 2, and then we will discuss how to design the L2 and control plane protocol in section 3.
2
Group Management
The following procedures are needed to manage a D2D group:
· Group establishment.

· Group communication.

· Group maintenance and release.

2.1
Group establishment
Fig.1 shows a simple example how a group is established. When a D2D UE starts to work, it will first monitor for the group announcement message sent from a Group Head on the specific channel. If no group announcement message is found or no group of interest is found, then the D2D UE can consider itself as the Group Head, and send the synchronization signal and the group announcement message. The group announcement message could include the service name and the group identifier.
After the Group Head is determined, other D2D UEs that are interested to this group could initiate the group joining procedure and join the group. The Goup Head can perform admission control to reject some joining request if the group is saturated to guarantee the QoS of the D2D communication.
2.2

Group communication
After the D2D group is established, the Group Head can configure the protocol stack of the group members support different logical channels, including the L2/L3 parameters.
In this paper, we assume that the LTE-like scheduling is used in the D2D medium access control. The existing LTE technologies could be used for the group communication. For example, when a D2D group member has some packets to transmit, it can first send a scheduling request to the Group Head, and then the dedicated dynamic or semi-persistent radio resource can be assigned by the Group Head to this D2D UE. The D2D UE can use the assigned radio resource to broadcast its packets to other UEs in the group.
2.3
Group maintenance and release 
To maintain a group, the Group Head should monitor the status of each group member, and the members in the group should also know the status the Group Head by monitoring the periodical synchronization signal and group announcement message, as Fig.2. The group members can periodically transmit some indications to indicate the Group Head that they are still alive.
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Figure 1: Group establishment and member join 
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Figure 2: Group maintain procedure
Observation 1: A control plane protocol for group management is required for D2D communication.
3
Protocol stack design 
3.1
Control plane protocol
As discussed in section 2, the control plane is needed for group management. D2D PS UEs should work in both the in-coverage scenario and the out-of-coverage scenario. For the in-coverage scenario, it is possible for a D2D UE to keep both the RRC connection with the cellular network and the D2D group communication at the same time.  For simplicity, it is reasonable to use the RRC layer in LTE as the control plane protocol for D2D group communication.
Proposal 1: RAN2 is requested to design a control plane protocol for D2D group communication, and for simplicity RRC protocol can be reused for D2D communication.
3.2
MAC Layer
MAC header
The group head may be a geographic center and the UEs which are controlled by the central node may make several service groups. Moreover RAN1 decides only broadcast mode supported by physical layer so it can not distinguish the service group and source UE via physical layer characters. The MAC header part should include source UE ID so that the UEs belong the some geographic area can get who is the transmitter. 
From the requirements of PS service [2], there could be multiple types of applications, such as voice, pictures, short message and short video, so the logical channel ID is necessary to indicate the radio bearer. 
Observation 2: Source UE ID and logical channel ID should be included in MAC header. 
Logical channel prioritization
To guarantee the QoS of some high priority traffic, e.g. voice, the function of logical channel prioritization should be used for D2D group communication.
BSR
Buffer size is also an important parameter in MAC layer. The group head schedule the radio resources for the group members based the buffer size and the priority. Even with semi-persistent scheduling, the buffer size information should be also used by the Group Head for reconfiguring the resource. Therefore, Buffer status report (BSR) is necessary for D2D group communication. However, whether the current BSR reporting needs to be enhanced for group communication or not should be FFS.
SR
After joining a group, a member with packets waiting for transmission needs to ask the group head to assign radio resource. The scheduling request should be necessary. 
DRX
A group UE not only needs to receive data from the group head, but also from the other group UEs. Therefore, the DRX is inapplicable to D2D group communication.
PHR
 If each of the D2D group UEs uses the same output power to transmit its data packet due to broadcast mode in physical layer, then the PHR may be unnecessary. 
Observation 3: The logical channel prioritization, BSR and SR in MAC layer are necessary for D2D group communication. DRX and PHR may be unnecessary. It is FFS if the current BSR reporting needs to be enhanced for group communication.
3.2
RLC Layer
As the discussion in section 2, the control plane signalling is required for group management and it should be 1:1 communication. RLC AM should be used for the control plane data for robustness, as in UE to eNB communication. 
Proposal 2: RAN2 is requested to consider RLC AM mode for control plane data transmission.
4
Conclusion
In this paper, we firstly discussed the group management and then discussed the protocol stack design. We have following observations:
Observation 1: A control plane protocol for group management is required for D2D communication.
Observation 2: Source UE ID and logical channel ID should be included in MAC header. 
Observation 3: The logical channel prioritization, BSR and SR in MAC layer are necessary for D2D group communication. DRX and PHR may be unnecessary. It is FFS if the current BSR reporting needs to be enhanced for group communication.
According to the above analysis and observations, we kindly ask RAN2 to consider the following proposals:

Proposal 1: RAN2 is requested to design a control plane protocol for D2D group communication, and for simplicity RRC protocol can be reused for D2D communication. 
Proposal 2: RAN2 is requested to consider RLC AM mode for control plane data transmission.
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