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1 Introduction
In RAN1#78bis, the following agreements were made for resource pool configuration .
· When transmissions of D2DSS/PD2DSCH overlap in time in a given carrier in a single UE with any other D2D channel, the UE transmits D2DSS/PD2DSCH 

· FFS whether the “other D2D channel” can be punctured or is not transmitted

· FFS until RAN1#79: 

· When SA and D2D data overlap in time and frequency in a given carrier in a single UE, the UE transmits SA and not the D2D data
· When any other D2D channel transmissions overlap in time and frequency in a single UE, no behaviour is specified. 

· Apart from D2DSS/PD2DSCH, if two D2D channels overlap in time and frequency, which one to receive is up to UE implementation

In this paper, we discuss the handling of resource collisions. 
2 Handling of Resource Collisions 
The resource pools for SA, D2D data, and discovery are independently configured.   Up to 4 resource pools could be configured for each of SA, D2D data and discovery.  The sync subframes are the subframes transmitting D2DSS/PD2DSCH and have periodicity of 40 ms.   In RAN1#78bis, D2DSS resource configuration for in-coverage was agreed as follows,

· The D2DSS resource can be configured with a time offset with a granularity of 1 subframe

· The D2DSS resource offset of neighbor cells can be signaled in a SIB w.r.t. SFN#0 of the serving cell with a granularity of 1 subframe

The D2DSS resource configurations are known to all D2D UEs through broadcast signalling for UEs in-coverage, and are pre-configured for UEs out-of-coverage.  
When two independent transmission resources overlap, the transmit UE behaviour and handling of resource collision needs to be clearly specified in order for the receiving UE(s) to decode correct information.   
2.1 Handling of Resource Collision with D2DSS/PD2DSCH
It was agreed in RAN1#78bis that the UE transmits D2DSS/PD2DSCH when transmissions of D2DSS/PD2DSCH overlap in time in a given carrier in a single UE with any other D2D channel.  The handling of other D2D channels was left for further study.  
Muting the OFDM symbols transmitting D2DSS/PD2DSCH would adversely affect hearability of D2DSS/PD2DSCH for  all UEs, whether from the same cell, neighboring cells, or out-of-cell coverage.   When a D2D resource fully or partially collides with D2DSS/PD2DSS resource in the sync subframes, the UE could puncture the OFDM symbols overlapped with D2DSS/PD2DSS OFDM symbols or drop the whole D2D resource in the sync subframe.  
D2DSS occupies 4 OFDM symbols of the centre 6 PRB pairs of D2D subframes.   PD2DSCH consists of 14-bit DFN and 3-bit TDD configuration.  Thus, it only needs to occupy one OFDM symbol of the centre 6 PRB pairs in the sync subframe as discussed in [1].   The total OFDM symbols used by D2DSS/PD2DSCH are five in the centre 6 PRBs of the sync subframe.   There are 7 OFDM symbols left for normal CP and 5 OFDM symbols left for extended CP of the centre 6 PRB pairs in the sync subframe.    Thus there are more than 50% of the OFDM symbols left in a sync subframe.  It is wasteful of resource if the whole D2D resource is dropped when it collides with D2DSS/PD2DSCH resource.   In particular, it would be more wasteful of resource and degrading to the D2D performance if only fraction of the transmission resource of another cahnnel overlapped with D2DSS/PD2DSCH. resource, e.g., some PRB pairs.   The whole D2D resource should not be dropped if it collides fully or partially with D2DSS/PD2DSCH resources.   Thus, the UE should puncture the OFDM symbols of those PRBs overlapped with D2DSS/PD2DSCH OFDM REs in the sync subframe regardless of whether the D2D UE is transmitting D2DSS/PD2DSCH itself or not.   
Proposal 1: The UE should puncture the OFDM symbols of those PRBs overlapped with D2DSS/PD2DSCH OFDM REs in the sync subframe regardless of whether the D2D UE is transmitting D2DSS/PD2DSCH itself or not.   
2.2 Handling of Resource Collision between SA and Data
In RAN1#78bis, it was left FFS when SA and D2D data overlap in time and frequency in a given carrier in a single UE, whether the UE transmits SA and not the D2D data.   If one SA resource pool and one data resource pool are configured for a UE, the UE should transmit SA first before it can transmit data.   If more than one SA and data pools are configured for a UE with resource collision in the subframe, the UE should transmit SA if it has no on-going data transmission.    If a subframe with on-going data transmission is configured as an SA resource for another resource pool, the UE should continue the on-going D2D transmission to avoid degradation of D2D service and transmit SA at next SA instance.   
Proposal 2: If more than one SA and data pools are configured for a UE with resource collision in the subframe, the UE should transmit SA if it has no on-going data transmission.    If a subframe with on-going data transmission is configured as an SA resource for another resource pool, the UE should continue the on-going D2D transmission to avoid degradation of D2D service and transmit SA at next SA instance.   
2.3 Handling of Resource Collision of Other D2D channels in Transmission
When any other D2D channel transmissions overlap in time and frequency in a single UE, the UE behaviour is FFS.  
 If discovery and SA resources collide in a subframe, the UE could transmit a discovery packet if there is no data to transmit. It could contend for the next SA resource when there is data.   
If resources collide between discovery and data, the UE should select the on-going transmission over new transmission in order to ensure the quality of on-going transmission.   
Proposal 3: If resources collide between two D2D channels, the UE should prioritize the on-going transmission over a new transmission to ensure the quality of on-going transmission.  
2.4 Handling of Resource Collision of D2D channels in Reception

When the receiving resources of two D2D channels overlap in time and frequency, the UEs could select the resource to decode.   However, it is reasonable for a receiving UE to prioritize the reception of the D2D channel with data in the soft buffer since any other not-on-going D2D channel may or may not have SA grant, discovery information, or data for the UE.   
Proposal 4: A receiving UE should prioritize the reception of the D2D channel with data in the soft buffer when receiving resources collide.   
3 Conclusions
In this paper, we analyze the remaining details of the D2D resource pool configuration.   The following proposals are provided:
· Proposal 1: The UE should puncture the OFDM symbols of those PRBs overlapped with D2DSS/PD2DSCH OFDM REs in the sync subframe regardless of whether the D2D UE is transmitting D2DSS/PD2DSCH itself or not.
· Proposal 2: If more than one SA and data pools are configured for a UE with resource collision in the subframe, the UE should transmit SA if it has no on-going data transmission.    If a subframe with on-going data transmission is configured as an SA resource for another resource pool, the UE should continue the on-going D2D transmission to avoid degradation of D2D service and transmit SA at next SA instance.   

· Proposal 3: If resources collide between two D2D channels, the UE should prioritize the on-going transmission over a new transmission to ensure the quality of on-going transmission.  
· Proposal 4: A receiving UE should prioritize the reception of the D2D channel with data in the soft buffer when receiving resource collide.
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