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1 Introduction
In RAN1#78, the following agreements and working assumption are made for resource pool configuration .
· Transmission and reception resource pool for SA, Discovery, and Mode 2 data of a cell is indicated using

· subframeBitmap: 

· 1 indicates subframe with D2D resources

· 0 indicates subframe with no D2D resources

· offsetIndicator: Offset indicator used to determine the start of a resource pool 

· FFS how to interpret offsetIndicator, e.g. whether it directly indicates an offset or whether it is an input to a function to derive an offset 

· The indicator is from SFN 0 of FFS between

· Serving cell or neighboring cells 

· Only serving cell

· Granularity of 1 sub-frame

· RAN2 can choose to signal this parameter using 2 offsets

· The granularity of one of the two offsets does not need to be 1 subframe

· numPRBs : width of a D2D allocation in PRB 

· Does not represent the total D2D allocation in a sub-frame

· startPRB: D2D transmissions on a subframe can occur on PRB index greater than or equal to this value and less than startPRB+prbLength 
· endPRB: D2D transmissions on a subframe can occur on the PRB index lesser than or equal to this value and greater than endPRB-prbLength
· Subframe bitmap details:

· For FDD, subframeBitmap refers to contiguous set of uplink subframes. 

· For TDD, subframeBitmap refers to contiguous uplink sub-frames of a TDD configuration

· TDD configurations that the UEs are to assume for the neighboring cells are signalled 

· FDD: subframe bitmap length is 40

· TDD (Working Assumption): 

· config 1-5: subframe bitmap length is twice the number of uplink sub-frames within a radio frame

· config 6: subframe bitmap length is 30

· config 0: subframe bitmap length is 42

· FFS whether any limitations are applied to the subframe bitmaps (e.g., limitations to the number of used subframes in the subframe bitmap)

· FFS in RAN2 the details on how the subframe bitmaps and pools are signaled
· FFS if the pre-configured pools are FDD or TDD, and how this is signaled, if needed
The numbers of transmission pools for discovery, SA, and data transmission were also agreed in RAN1#78 as follows, 

· From the UE perspective, at any given time instant, up to 4 discovery transmission pools can be independently configured, each of which may be configured for either of the discovery types
· From the UE perspective, at any given time instant, up to 4 mode 2 SA transmission pools can be available for selection at L1 
· From the UE perspective, at any given time instant, up to 4 mode 2 data transmission pools can be available for selection at L1 

· Note

· There is a 1:1 association between an SA pool and a data pool, which is (pre-)configured for the receiver. 

· The UE shall not expect to be (pre-)configured with SA pools which overlap. 
In this paper, we discuss the further remaining details of resource pool configuration and multiple transmission resource pool configurations. 
2 Resource Pool Configuration 
2.1 Reference Frame Counter for Resource Pool Configuration

The D2D resource pool is configured with parameters of bitmaps, starting subframe, and the frequency resource, which includes the number of PRBs, starting PRB, and ending PRB.   The starting subframe of resource pool is indicated by “offsetindicator”.  The offsetindicator is used based on the reference counter.  The reference counter used for subframe indication in physical layer specification is the system frame number (SFN) of the serving cell.    When a UE is under network coverage, it could obtain the SFN of serving cell but not the neighboring cell, since the UE is not required to decode the neighboring cell PBCH.  The offsetindicator could only be based on SFN of the serving cell.   For SFN synchronous networks, the SFNs are fully aligned among cells, and the offsetindicator is good through the whole network.  For asynchronous networks with SFN not aligned, the offsetindicator would need to be adjusted and different among cells in order to have a common reference for the resource pool indication.   
However, there is no reference SFN when UEs are out of network coverage.  The default resource pool preconfigured at the D2D UEs needs to have a reference counter.   D2D frame number (DFN) was agreed as the reference frame counter for D2D discovery, communication and SA transmission.  It was also agreed that DFN is derived from SFN if D2D UEs are under network coverage.  The settings of DFN for common reference counter of D2D UEs in coverage and out-of-coverage are discussed in [1].   DFN should be the common reference counter for D2D in-coverage and out-of-coverage UEs.  
· Proposal 1: D2D frame number (DFN) is used as the reference frame counter for the interpretation of “offsetindicator” in the resource pool configuration.  

· Proposal 2: Derivation of DFN is preconfigured at the D2D UEs for out-of-coverage operation.   DFN is derived from SFN when D2D UEs are within network coverage.  

2.2 Subframe Bitmap for D2D Resource Pool Configuration

The indication of D2D subframe is based on the bitmap in the resource pool configuration.   A 40-bit bitmap was agreed for FDD systems.  The following working assumption was made for different TDD configurations:
· Config 1-5: subframe bitmap length is twice the number of uplink sub-frames within a radio frame

· Config 6: subframe bitmap length is 30

· Config 0: subframe bitmap length is 42

The length of the bitmap for different TDD configurations is set based on the number of UL subframes within a radio frame for TDD configurations 1-5 and fixed at 30 and 42 bits for TDD configurations 6 and 0 respectively.  If the length of bitmap is based on the number of UL subframes within a radio frame for TDD configurations 1-5, the bitmap length would be 8, 4, 6, 4, and 2 for configurations 1, 2, 3, 4, and 5 respectively.   The bitmap length is too short and inefficient.  It would be better to have the bitmap length longer, such as 10 times the number of UL subframes within a radio frame instead of two times.  The bitmap lengths would then be 40, 20, 24, 20, and 10 for configurations 1, 2, 3, 4, and 5 respectively.  
· Proposal 3: For TDD configurations 1-5: subframe bitmap length is ten times the number of UL subframes within a radio frame.   Configurations 6 and 0 remain with the bitmap lengths of 30 and 42 respectively.   
It is FFS whether any limitation should be applied to the subframe bitmap.  Since the D2D resource pool is configured through higher layer signaling or pre-configured by the network, any limitation should be included and reflected in the resource pool configuration.  Moreover, up to 4 Tx resource pools could be configured for SA, discovery, and communication.  Any restriction or specific consideration of resource pool could be imposed when the subframe bitmap of resource pool is configured.  Thus, it is not necessary to set any additional limitations on the subframe bitmap.  

· Proposal 4: No additional limitations apply to the subframe bitmap.
It is FFS whether the preconfigured resource pool is FDD or TDD.  The operation of D2D on any band is pre-determined based on the band class defined in the specification.  The preconfigured resource pool is pre-determined based on the operation band, whether it is a FDD or TDD band.

· Proposal 5: The determination of TDD or FDD for the preconfigured source pool is based on the D2D operation band regulated in each country and specified in the specification.  
2.3 L2 Resource Allocation and Resource Pools Configuration
It was agreed in RAN1#78 to support up to 4 Tx resource pools for SA, discovery, and data communication.  The design of multiple resource pools allows the system to assign the resource for different purposes or D2D user groups.  For Mode 2 communication and Type 1 discovery, the resource allocation of each resource pool is based on contention.   For contention-based resource allocation, the challenges are the acquisition of the D2D resource and the guarantee of quality of service.   The rules for contention and priority setting in contention-based resource allocation could be pre-configured or signaled through the resource pool configuration and setting of resource parameters, such as T-RPT pattern to ensure the acquisition of the D2D resource and QoS guarantee.
· Proposal 6:  The rules for contention and priority setting in contention-based resource allocation could be pre-configured or signaled through the resource pool configuration and setting of resource parameters, such as T-RPT pattern to ensure the acquisition of the D2D resource and QoS guarantee.

3 Conclusions
In this paper, we analyze the remaining details of the D2D resource pool configuration.   The following proposals are provided:
· Proposal 1: D2D frame number (DFN) is used as the reference frame counter for the interpretation of “offsetindicator” in the resource pool configuration.  

· Proposal 2: Derivation of DFN is preconfigured at the D2D UEs for out-of-coverage operation.   DFN is derived from SFN when D2D UEs are within network coverage.
· Proposal 3: For TDD configurations 1-5: subframe bitmap length is ten times the number of UL subframes within a radio frame.   Configurations 6 and 0 remain with the bitmap lengths of 30 and 42 respectively.   
· Proposal 4: No additional limitations apply to the subframe bitmap.

· Proposal 5: The determination of TDD or FDD for the preconfigured source pool is based on the D2D operation band regulated in each country and specified in the specification.
· Proposal 6:  The rules for contention and priority setting in contention-based resource allocation could be pre-configured or signaled through the resource pool configuration and setting of resource parameters, such as T-RPT pattern to ensure the acquisition of the D2D resource and QoS guarantee.
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