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1. Introduction
D2D resource allocation and resource pool configuration for D2D communication has been discussed in recent RAN1/2 meetings and some aspects of the mechanism are still under investigation. In this contribution we provide our views on this topic.
2. Discussion
At RAN1 76 the following agreement was approved for D2D communication [1]:

Agreements

· From a transmitting UE perspective a UE can operate in two modes for resource allocation:
· Mode 1: eNodeB or rel-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information
· FFS: if semi-static resource pool restricting the available resources for data and/or control is needed
From the agreement whether using a resource pool restricting the available resources for data and/or control in mode 1 is FFS and this question was not answered during RAN1 76bis meeting. In our point of view we think it is necessary to have a resource pool to limit the scope of resource scheduling from eNB/relay node based on the following considerations:

1. The payload of the SA – if the available resource for scheduling is limited by resource pool, this could reduce the number of bits used by SA

2. Improve spectrum efficiency - A D2D receiver will retune its RF chain from downlink to uplink in order to have D2D reception and will retune back to downlink to get the WAN reception. Each retune will cause an interruption where no data reception/transmission can be done during that transient period. If a scheduler is allowed to allocate wherever location for D2D communication, this may lead to frequent RF retune actions which will reduce spectrum efficiency and throughput performance. Hence one more important issue is to reduce the frequency of RF chain retune. This can be achieved by configuring a resource pool where RF chain is not retuned during the duration of that resource pool configuration.   
3. Facilitate the implementation of FDM 

It can be argued that a smart scheduler can also achieve the objective of 2 and 3 however we believe that an explicit resource pool configuration is a better way to handle those issues. Additionally, the transmission and reception pool for mode 1 UE could be same for simplicity hence it is proposed: 
Proposal 1:  For mode 1 UE a resource pool configuration for D2D data is preferred, the transmission and reception pool for mode 1 UE could be same. 

At RAN1 76bis and RAN2 85bis meeting the following agreements, especially the resource pool configuration for SA, are achieved [2, 3] and we provide further considerations on transmission/reception pool configuration for D2D data in this section.
RAN1 76bis Agreements
· Semi-static pool(s) of resources can be allocated for SA

· eNodeB may broadcast the information about the SA resource pool using SIB for D2D UE
· Transmission pool for Mode 2 
· Reception pool(s) for Mode 1 and Mode 2 
RAN2 85bis Agreements
· As baseline, the SA resource pool used for transmission when the UE is out of cove rage is pre-configured 

· The SA resource pool used for transmission when the UE is in coverage is not known to the UE if Mode 1 resource allocation is used. Instead the eNB schedules the resource to use for SA transmission. The resource assigned by the eNB is within the SA resource pool for reception provided to the UETransmission pool for Mode 2 
For D2D UE operating at mode 2, we prefer the reception pool for the mode 2 D2D data is pre-configured or even fixed. The reason is there is little benefit to use a dynamic resource pool configuration since the gain is unclear and cannot justify the corresponding implementation complexity, especially for out of coverage UEs where spectrum efficiency maybe not a major concern. Additionally, it was agreed that the resource pool used for reception of Scheduling Assignments when the UE is out of coverage is pre-configured and hence it is straightforward to apply same design for D2D communication reception pool if it is configured.
Proposal 2: Reception resource pool for D2D data for mode 2 UE is pre-configured or fixed.
All D2D transmissions of a mode 2 UE should be within the reception pool and an explicit transmission pool should be configured for out of coverage UEs. That transmission resource pool could be either a subset or the same as reception pool. Considering the reception (transmission) pool for mode 1, it can fully overlap with the reception pool of mode 2, or be a subset or separate (not overlap) from the reception pool of mode 2. A full separation may provide benefits on interference avoidance/mitigation; however more resources will be allocated for D2D communication and increase implementation complexity. From a point of view of simplicity, it is preferred that the reception pool of mode 1 is a subset of the reception pool of mode 2. At the transmission side, it is still possible to separate transmission pool for mode 1 and mode 2 provided the transmission pool for mode 2 is a subset of the reception pool of mode 2. 
Proposal 3: Transmission resource pool for mode 2 could be either a subset or the same as reception pool for mode 2.
Proposal 4: The reception pool of mode 1 could be a subset of reception pool of mode 2

Proposal 5: Up to implementation, transmission pool for mode 1 and mode 2 could be fully separated 

Regarding which mode will be used for in which coverage scenarios; from RAN2 85bis meeting we have the following agreement [3]:
1 A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). 

2 If a UE is out of coverage it can only use mode 2.

3 If a UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

4 If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily  (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b  We intend to define the exceptional cases rather than an edge-of-coverage “state”. 
From the agreement we can learn that at least both mode 1 and mode 2 can be used for the in coverage scenario currently. We do not have strong opinion regarding the scenario where mode 2 is used for the in-coverage case. However in the end if the agreement is still true, naturally for the same D2D group communication multiple resource pool configurations should be provided in order to ensure each mode can have its preferred resource pool configuration. 
Proposal 6: If both mode 1 and mode 2 are used for in-coverage scenario, multiple resource pool configurations should be provided.

3. Conclusions
In this contribution the resource pool configuration design for D2D communication has been discussed and the following proposals are provided:
Proposal 1: For mode 1 UE a resource pool configuration for D2D data is preferred, the transmission and reception pool for mode 1 UE could be same. 

Proposal 2: Reception resource pool for D2D data for mode 2 UE is pre-configured or fixed.

Proposal 3 Transmission resource pool for mode 2 could be either a subset or the same as reception pool for mode 2.

Proposal 4: The reception pool of mode 1 could be a subset of reception pool of mode 2
Proposal 5: Up to implementation, transmission pool for mode 1 and mode 2 could be fully separated
Proposal 6: If both mode 1 and mode 2 are used for in-coverage scenario, multiple resource pool configurations should be provided.

We suggest these proposals can be considered during the D2D communication specification process.
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