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1 Introduction
    This contribution discusses the following working assumption at RAN1 #75 [1] for resource allocation of D2D: 

· When transmitting UEs are out of network coverage, the resources used for D2D broadcast traffic are selected from a resource pool 

· The resource pool can be preconfigured, or semi-statically configured

· The details are FFS on how the resource is selected from the pool

· If the resource pool is semi-statically configured, the method of semi-statically configuring the resource pool is FFS

· Note that the criterion for “out of coverage” for the purpose of this UE behaviour would need to be defined. 

In this contribution, the resource poor configuration for partial-coverage scenario is analyzed. Schemes to resolve the inconsistency of resource pool configuration for partial-coverage scenario are provided based on the mechanisms to forward resource pool setting configured by eNB to out-coverage UEs.
2 Discussion on Resource Pool Configuration for Partial Coverage UEs
    Based on the previous meeting’s working assumption of resource pool configuration, location and size of the resource pool can be semi-statically configured. There are two possibilities for D2D resource pool configuration:

· Scheme 1: Centralized resource pool configuration: 
The resource pool allocation is under the control of eNB for in-coverage scenarios.
· Scheme 2: Distributed resource pool configuration: 
The D2D devices autonomously determine the location of resource pool.
    For in-coverage UEs, it is adequate to adopt scheme 1 since the eNB can do semi-statistical scheduling based on the knowledge of interference caused between D2D and cellular UEs or in view of D2D traffic loading. On the other hand, for out-of-coverage UEs, resource pool allocation in a distributed manner may be inevitable due to lack of eNB control. However, for partial-coverage case, there could be a contradiction of resource pool assignment among out-of-coverage UEs and in-coverage UEs, since these two types of UEs talk to each other, but the resource pool configurations of each UE type are determined from different source entity.

    Partial-coverage scenario usually happens in public safety use cases where some control links of members in a talk group are blocked from the eNB while the control links between out-of-coverage UEs and in-coverage UEs exist. 
    There are three possible resource pool configurations for partial-coverage scenario.  
· Case 1: Preconfigured resource pool: 

In this case, there is no discrepancy for resource pool allocation comes from different control source. However, this scheme is inefficient since the traffic loading of D2D communication is varying as time goes by, in particular the extreme case where no D2D link exists but the reserved D2D resource pool remained
· Case 2: UE managed resource pool configuration: 
It is possible that the transmitter of a partial-coverage talk group selects a resource pool configuration setting autonomously. No matter the transmitter belongs to an in-coverage or out-of-coverage UE, autonomous assignment of resource pool could interfere other in-coverage talk groups where resource pools are configured by eNB.
· Case 3: eNB controlled resource pool configuration:
The main issue of this scheme is that the resource pool configuration set by eNB cannot reach the out-coverage UEs. In this case, some of in-coverage UEs within the talk group act as relaying UEs and respond for forwarding the resource pool configuration derived from eNB to out-of-coverage UEs. Since the resource pool setting can be well-organized at the eNB in this scheme, the interference issue among in-coverage and partial-coverage groups can be avoided, central based scheme could also improve the efficiency of resource utilization considering different traffic loadings of D2D and cellular communications.

Based on the above analyses, we propose to adopt eNB controlled resource pool allocation in the partial coverage scenario by virtue of control message relaying. 
Proposal 1: eNB controlled resource pool configuration should be adopted in partial-coverage scenario.
3 Resource Pool Configuration Forwarding
    For the partial-coverage scenario, in order to forward the resource pool setting inherited from eNB to the out-of-coverage UEs, in-coverage UE members could act as relaying nodes and respond for this operation.

   Configuration of resource pool of D2D communication is similar to the indication of MBSFN subframes in the eMBMS architecture, the location and size of D2D resource pool could be adjusted according to various D2D traffic loadings. This kind of information should be broadcasted to D2D UEs and can be carried on the broadcast channel of D2D communication. 

    The synchronization signal forwarding scheme has been agreed in the previous meetings [1][2]. Similarly, the resource pool configuration can also be forwarded based on the same strategy. Different to the synchronization signal forwarding, in this control message based forwarding for partial coverage, additional hop is enough and only UEs inside the network coverage perform this operation. Based on the current discussion on the D2D signals or channels, there could be two schemes to forward the resource pool configuration to out-of-coverage UEs.
· Scheme 1: Resource pool configuration is derived from the sequence format of synchronization signals: 
Based on the cross-correlation property of the PD2DSS/SD2DSS sequence, in addition to the purpose of synchronization and the identification of SS, some of the sequence signatures may be reserved for the indication of resource pool setting format or it could be directly act as a location pointer to indicate the resource pool allocation for D2D communication. The in-coverage UE respond for mapping and re-generating the resource pool setting inherited from eNB to corresponding PD2DSS/SD2DSS sequences. 
Scheme 2: Resource pool configuration is broadcasted by using PD2DSCH: 
Another scheme is to forward the resource pool setting using dedicated D2D broadcast channel. The definition of PD2DSCH is not quite clear at this stage, from the working assumption of RAN1 #74bis, PD2DSCH could be possibly used for resource allocation and/or control signaling. In our opinion, the character of PD2DSCH is similar to the PBCH of the D2D version. The PD2DSCH can be attached along with PD2DSS/SD2DSS from the same source node or transmitted separately from different source nodes. Due to semi-statically nature of resource pool configuration, for jointly transmission with synchronization signal, prolonged PD2DSCH period may be necessary considering power saving at the UE. For that the UE receive PD2DSS/SD2DSS and resource pool configuration in PD2DSCH from different source nodes, additional synchronization procedure for deriving PD2DSCH is needed, which should be prevented in view of computational complexity.   
Proposal 2: Resource pool configuration can be forwarded based on PD2DSS/SD2DSS or PD2DSCH.
4 Conclusion
Our proposals are listed below:

Proposal 1: eNB controlled resource pool configuration should be adopted in partial-coverage scenario.
Proposal 2: Resource pool configuration can be forwarded based on PD2DSS/SD2DSS or PD2DSCH.
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