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1. Introduction
In the last RAN2#85 meeting, the following agreements on D2D discovery resource allocation were made. 
	For in-coverage discovery…

1
the eNB may provide in SIB …


a) a radio resource pool for discovery reception of Type 2B 


b) a radio resource pool for discovery transmission and reception in case of Type 1 


(FFS for inter-cell discovery)

2
In case of Type 1, a UE autonomously selects radio resources from that indicated transmissions resource pool for discovery signal transmission.

2a
As baseline we assume that NAS will handle authorization of D2D discovery transmission and reception. FFS whether there is also a need to disallow selected UEs to use Type 1 transmission resources on AS level (e.g. to avoid out of band emission problems).

3
In case of Type 2B, only an RRC Connected UE may request resources for transmission of D2D discovery messages from the eNB via RRC and the eNB assigns these resource via RRC. As baseline, UE releases the transmission resources the latest when the UE enters IDLE or when the eNB withdraws the resource by RRC signalling. 

4
In case of Type 2B as baseline radio resource are allocated by RRC. Use of activation/deactivation of radio resources using PDCCH is FFS.

6
Receiving UEs monitor both Type 1 and Type 2B discovery resources


In this contribution, we would like to further discuss and confirm the basic flows and signalling aspects of the D2D discovery resource allocation.
2. Discussion
2.1. Tx UE
1) Type 1
It is obvious that Tx UEs of Type 1 acquire the discovery transmission pool via SIB of its camped or connected cell. Tx UEs may receive discovery transmission pools via SIB of neighbor cells or relay UEs. However, they can not use these pools for transmitting D2D discovery signal. The detail content of the SIB with regard to the discovery transmission pool, e.g. what is the granularity of the resource and so on, can wait for the further conclusions from RAN1. The general flow for Type 1 Tx UE is shown in Figure 1. 
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Figure 1 Basic flows of Type 1 Tx UE
Proposal 1: If Type 1 is used, Tx UEs should acquire the discovery transmission resource pool through SIB of its camped or connected cell.
2) Type 2B
There are two possible signaling flows for Tx UE resource allocation of Type 2B.
Alt 1: UE send resource allocation request to the eNB via RRC, and the eNB response it with corresponding resource.
Alt 2: Triggered by upper layer nodes, e.g. ProSe Function, the eNB allocates transmission resource and informs the UE via dedicating RRC signaling.
When Tx UEs send D2D discovery signaling each time, it is unnecessary for them to exchange information with ProSe Function. In addition, Tx UEs know well of their discovery requirement. With alt1, Tx UEs can provide some assistant information to the eNB. For example, Tx UEs may include an expected period or priority in the resource allocation request message, and the eNB can allocate suitable resource based on the information. Therefore, it is suggested to adopt Alt1 as the signaling flows for Tx UE resource allocation of Type 2B, as shown in Figure 2.
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Figure 2 Basic flows of Type 2B Tx UE
 Proposal 2: For Type 2B, Tx UEs request discovery transmission resource via RRC and the eNB allocates corresponding resource via RRC.
It is FFS whether PDCCH is used for activation/deactivation of the discovery Tx radio resources in the case of Type 2B. For VOIP traffic, there are talk spurt and silent period. Using PDCCH to activate/deactivate can realize fast switch between the two periods. However, for D2D discovery, there is no similar requirement. Therefore, using PDCCH for activation/deactivation of discovery Tx radio resources is unnecessary.
Proposal 3: It is unnecessary to use PDCCH to activate/deactivate discovery Tx resources for Type 2B.
2.2. Rx UE
It was agreed that the eNB may provide a radio resource pool for discovery reception in case of Type 1 and a radio resource pool for discovery reception of Type 2B. And it was also agreed that receiving UEs monitor both Type 1 and Type 2B discovery pool. 
For intra-cell discovery, Rx UEs acquire discovery reception pool of Type 1 and Type 2B via SIB of its camped or connected cell. There are two possible options for the eNB to inform the discovery reception pool:
 Option 1: The eNB broadcasts both the discovery reception pool of Type 1 and Type 2B.
Option 2: The eNB only broadcasts the discovery reception pool of Type 2B. Rx UEs can take the discovery transmission pool of Type 1 as the discovery reception pool for intra-cell Type 1 discovery.
Considering the signaling overhead, option 2 is preferred.
Proposal 4: For intra-cell discovery, the eNB only broadcasts the discovery reception pool of Type 2B. And for intra-cell discovery, Rx UEs acquire discovery reception pool of Type 2B and discovery transmission pool of Type 1 via SIB of its camped or connected cell. 
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Figure 3 Basic flows of Rx UE
For inter-cell discovery, there are four possible alternatives for Rx UEs of Type 1 to get the whole necessary discovery reception pool:
Alt 1: The eNB obtains inter-cell discovery reception pools via X2 interface, and broadcasts the whole discovery reception pool which includes inter-cell and intra-cell discovery reception pools to UEs;
Alt 2: Inter-cell discovery reception pools are informed to the eNB via OAM. Then the eNB broadcasts the whole discovery reception pool to UEs.
Alt 3:  Rx UE acquires inter-cell discovery reception pools by receiving SIB of neighbor cells.
Alt 4:  Rx UE acquires inter-cell discovery reception pools by receiving signaling of relay UEs. In this case, when a UE is in the edge of cell, it would act as a relay and send the synchronization signaling and the discovery transmission pool of itself. Then Rx UE can obtain the possible inter-cell discovery reception pools by monitoring the signaling of relay Tx UEs around it.
Alt 3 is not suitable for all cases. Some UEs cannot acquire SIB of neighbor cells but can receive the D2D discovery signaling from UEs of neighbor cells. Considering that there would be not any standardized impact on RAN3 for R12 D2D, Alt1 is also not appropriate. Both alt2 and alt4 are feasible. 
Proposal 5: Suggest RAN2 to consider whether Rx UEs acquire discovery reception pools of neighbor cell by OAM configuration or receiving signaling from relay UEs.
3. Conclusion

In section 2, the basic flow of each discovery resource allocation type is discussed respectively. And we propose:
Proposal 1: If Type 1 is used, Tx UEs should acquire the discovery transmission resource pool through SIB of its camped or connected cell.
Proposal 2: For Type 2B, Tx UEs request discovery transmission resource via RRC and the eNB allocates corresponding resource via RRC.
Proposal 3: It is unnecessary to use PDCCH to activate/deactivate discovery Tx resources for Type 2B.
Proposal 4: For intra-cell discovery, the eNB only broadcasts the discovery reception pool of Type 2B. And for intra-cell discovery, Rx UEs acquire discovery reception pool of Type 2B and discovery transmission pool of Type 1 via SIB of its camped or connected cell.
Proposal 5: Suggest RAN2 to consider whether Rx UEs acquire discovery reception pools of neighbor cell by OAM configuration or receiving signaling from relay UEs.
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