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[bookmark: _Ref301342314]Introduction
During RAN1#76bis, Mode 2 resource allocation for D2D communication was discussed [1]. In this contribution we consider further details of Mode 2 resource allocation. SA’s physical design is described in [2].

Resource pool design
In this section we describe the resource SA and D2D broadcast data pool design. To lower the UE complexity it is preferable to have a common PHY design for both mode 1 and mode 2. This will allow the UE receiver to be indifferent to the two types of resource allocation modes. To achieve the above we should define same linkage relation (or mapping) between the SA and the D2D broadcast data for both the modes 1 and 2.
Proposal 1:
In order to have low UE receiver complexity a common PHY design should be adopted for both resource allocation Modes 1 and 2. To achieve the above the linkage relation of SA and D2D communication data should be same for both Mode 1 and Mode 2.

Frequency Domain Allocations  of the D2D resource pool
To use a common design for both Mode 1 and Mode 2, a fixed time and frequency size should be defined for the SA region and Data region.  We propose 12RBs as the basic unit for the resource pools. In addition, for continuous support for Mode 1 and Mode 2, PUCCH region for in-coverage is reserved as blank. If Mode 1 allocation is not supported in a given carrier, this blank is not needed. 
Proposal 2:
To use a common design for both Mode 1 and Mode 2, a fixed time and frequency size should be defined for the SA region and Data region. 
Time Domain Allocations  of the D2D resource pool
It is a common understanding VoIP will be the most used application for D2D in Rel-12. Under this assumption the SA and D2D communication resource pool timing allocations can be based on VoIP transmissions requirements.  Therefore, as VoIP transmission operates on 20ms intervals, SA and data resource pool period could also be based on multiples of 20ms. For example, 40ms period for the SA and data resource pool can be used because longer periods could impact the VoIP latency performance.
Proposal 3:
For Rel.12, SA and D2D communication data is specified based on VoIP communication.
Proposal 4:
SA and data resource pool’s period should be multiples of 20ms. (e.g., 40ms)
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Figure 1: D2D resource pool configuration(10MHz)

Figure 1 is an example of resource allocation for 10 MHz wide bandwidth. For 10MHz, 3RBs at the top and the bottom are kept blank (Rel-8 PUCCH locations). Resource pool size is 12, 10, 10, and 12 respectively. For example, if the bandwidth is 20MHz, the number of resource pool is 8. A 3-bits indicator can conveys the above configuration sent on a broadcast channel (i.e., PD2DSCH) Resource pool should be selected by Sync Source randomly. As discussed in [Kyocera’s Contribution], the D2DSS is 6RBs wide placed within the SA region.

Proposal 5:
A 3-bits indicator can conveys the above configuration sent on a broadcast channel (i.e., PD2DSCH)
Proposal 6:
Resource pool should be selected randomly by the Sync Source.

SA should have multi subframes because of the collision and IBE impact. We propose 4 subframes for SA region.

Linkage between the SA and the Data
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Figure 2: Linkage of SA and data allocation 
In this section we describe the linkage between the SA and the data allocation. We suggest a simple design where the basic unit of the SA and the data are given the same size and the size is 2RBs. The resource allocation method baseline should be random allocation to simplify the specification [3]. Figure 2 shows the time and frequency domain allocations.  

Time domain data randomization
Due to half-duplex constraint and to mitigate performance degradation due to the in-band emissions the data can be randomized in time domain. This randomization is based on UEID. As shown in Figure 2, for example, a UE can randomly select 4 subframes out of 18 to transmit its D2D data.
Proposal 7:
Due to half-duplex constraint and to mitigate performance degradation due to the in-band emissions the data can be randomized in time domain.
Proposal 8:
Time domain randomization is based on UE ID 
Frequency domain data randomization
 Frequency domain data randomization helps to achieve frequency-diversity gain and mitigate performance degradation due to in-band emissions. Frequency domain randomization is based on fixed random table and indicated by frequency position of the SA.
Proposal 9:
Frequency domain data randomization helps to achieve frequency-diversity gain and mitigate performance degradation due to in-band emissions.
Proposal 10:
Frequency domain randomization is based on fixed random table and indicated by frequency position of the SA.
Conclusions
Proposal 1:
In order to have low UE receiver complexity a common PHY design should be adopted for both resource allocation Modes 1 and 2. To achieve the above the linkage relation of SA and D2D communication data should be same for both Mode 1 and Mode 2.
Proposal 2:
To use a common design for both Mode 1 and Mode 2, a fixed time and frequency size should be defined for the SA region and Data region. 
Proposal 3:
For Rel.12, SA and D2D communication data is specified based on VoIP communication.
Proposal 4:
SA and data resource pool’s period should be multiples of 20ms. (e.g., 40ms)
Proposal 5:
A 3-bits indicator can conveys the above configuration sent on a broadcast channel (i.e., PD2DSCH)
Proposal 6:
Resource pool should be selected randomly by the Sync Source.
Proposal 7:
Due to half-duplex constraint and to mitigate performance degradation due to the in-band emissions the data can be randomized in time domain.
Proposal 8:
Time domain randomization is based on UE ID 
Proposal 9:
Frequency domain data randomization helps to achieve frequency-diversity gain and mitigate performance degradation due to in-band emissions.
Proposal 10:
Frequency domain randomization is based on fixed random table and indicated by frequency position of the SA.
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