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1. Introduction
According the previous discussions, three resource allocation mechanisms are identified for D2D discovery, type 1, 2A and 2B. 

· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis

· Note: Resources can be for all UEs or group of UEs

· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis

· Type 2A: Resources are allocated for each specific transmission instance of discovery signals

· Type 2B: Resources are semi-persistently allocated for discovery signal transmission

In [1], we observe the Type 2A has several disadvantages and propose Type 1 and 2B can be considered for D2D discovery resource allocation. In RAN2#84 meeting, there were no any agreements on this topic. In this contribution, we will continue the discussions on D2D discovery resource allocation.
2. Discussion
2.1. Resource Allocation Mechanism Comparison
As analyzed in [2], Type 1 is efficient from the perspectives of radio resource and power consumption. In our understanding, Type 2B leads to more control signaling overhead compared with Type1, while the performance gain of Type 2B has not been proved. Therefore, we propose the following:
Proposal 1: Type 1 is the baseline of the D2D discovery resource allocation method, and it is FFS whether Type 2B should be supported.
In the following we name the resource pools for D2D discovery transmission and reception as D2D Tx and Rx pools respectively. 

If both Type 1 and Type 2B are supported in a network, the Tx pools for Type 1 and Type 2B need to be separated to avoid resource collision and interference. From reception side, it does not need to distinguish the Tx pools corresponding to Type 1 and Type 2B because the Rx UE does not know which resource type is used by its interested Tx UE.
Proposal 2: If both Type 1 and Type 2B are supported, the D2D discovery Tx pools for Type 1 and Type 2B need to be separated from each other.
Proposal 3: If both Type 1 and Type 2B are supported, the Rx pools should be the union of the D2D Tx pools of Type1 and Type2B.
2.2. Brief Flow Charts
In this section, the possible flow charts for D2D discovery resource allocation procedure are provided.
1) Type 1

In Type 1, resources for discovery signal transmission are allocated for all UEs or a group of UEs. To support IDLE mode UEs, it is more suitable to broadcast the Tx and Rx pools via SIB. 
Proposal 4: For Type 1, eNB broadcasts D2D discovery Tx pools and Rx pools via SIB.

The flow char of Type 1 resource allocation procedure is shown in Figure 1.
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Figure 1 Flow chart of Type1 resource allocation procedure
Tx UEs:

· Step 1: Obtain the Tx pools via SIB.
· Step 2: Choose the discovery resource(s) from the pools and transmit the D2D discovery signal. Rules for resource selection are FFS.
Rx UEs:
· Step 1: Obtain the Rx pools via SIB. The Rx and Tx pools may be same or not.
· Step 2: Monitor D2D discovery signal based on the Rx pools. If power consumption needs to be considered, optimization is not excluded.
2)  Type 2B

It has been agreed that transmission of discovery messages should be supported in both RRC_IDLE mode and RRC_CONNECTED mode. However, it is still unclear whether/how Type 2B is applicable for idle UEs. In Type 2B, the resources for D2D discovery transmissions are semi-persistently allocated by the eNB in RRC connected state. If idle UEs need to be supported for Type 2B, some additional issues need to be considered, e.g., how to release or update the resources after cell (re)selection. Considering the complexity, we propose the following:
Proposal 5: If Type 2B is supported, Tx UEs using Type 2B resource allocation need to be kept in RRC connected state.

For Type 2B, resources are semi-persistently allocated for discovery signaling transmission on a per UE basis. Therefore, it is obvious that eNB allocates discovery resources based on Tx UE’s request and informs resources via dedicated signaling. Considering that discovery resources of Type 2B are semi-persistently allocated, it may be more suitable to use RRC signaling to request and allocate discovery resources.
The number of Rx UEs may be large in practice. The signaling overhead is lower if eNB informs the Rx resources via broadcast signaling compared with via dedicated signaling. Furthermore, idle UEs need to be aware of the Rx resource for monitoring, which means SIB signaling is more suitable. 
Proposal 6: For Type 2B, eNB allocates the Tx resource via dedicated signaling and broadcasts the Rx resources via SIB.
The flow char of Type 2B resource allocation procedure is shown in Figure 2.
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Figure 2 Flow chart of Type2B resource allocation procedure
Tx UEs:
· Step 1: Tx UEs send resource allocation request to the eNB. The details of such resource request are FFS. 
· Step 2: The eNB allocates semi-persistent resources and informs the corresponding UE via dedicated signaling. The detail is FFS.
· Step 3: Tx UEs start to announce discovery signal upon receiving the allocated resources. UEs may repeat discovery message within an interval with the receiving resources. The detail is FFS, which may involve SA WGs.

Rx UEs:

· Step 1: Obtain the Rx pools via SIB. 
· Step 2: Monitor D2D discovery signal based on the Rx pools. If power consumption needs to be considered, optimization is not excluded.
Proposal 7: It is proposed to consider the flow chart in section 2.2 for D2D discovery resource allocation procedure.
3. Conclusion

Based on the discussions in section 2, we proposed the following for D2D discovery resource allocation:
Proposal 1: Type 1 is the baseline of the D2D discovery resource allocation method, and it is FFS whether Type 2B should be supported.
Proposal 2: If both Type 1 and Type 2B are supported, the D2D discovery Tx pools for Type 1 and Type 2B need to be separated from each other.
Proposal 3: If both Type 1 and Type 2B are supported, the Rx pools should be the union of the D2D Tx pools of Type1 and Type2B.
Proposal 4: For Type 1, eNB broadcasts D2D discovery Tx pools and Rx pools via SIB.
Proposal 5: If Type 2B is supported, Tx UEs using Type 2B resource allocation need to be kept in RRC connected state.
Proposal 6: For Type 2B, eNB allocates the Tx resource via dedicated signaling and broadcasts the Rx resources via SIB.
Proposal 7: It is proposed to consider the flow chart in section 2.2 for D2D discovery resource allocation procedure.
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