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1. Introduction

In RAN1 #78bis meetings, the resource collision between D2D channels was discussed. The corresponding agreements [1] are as follows:
Agreement: 

· 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 contribution, we will further discuss the resource collision between D2D channels and share our views.
2. Discussion
2.1. Resource collision between D2DSS/PD2DSCH and other D2D channels
From a single UE aspect, when transmission of D2DSS/PD2DSCH is overlapped with other D2D transmission in time domain, there are two cases as shown in Figure 1.
· Case 1: Only D2DSS is transmitted by a UE (as shown in Figure 1-A), which is particularly corresponding with discovery only case. There are two scenarios in this case, one is only discovery supported in system, i.e. no PD2DSCH is transmitted in system; the other is both discovery and communication supported in system, i.e. PD2DSCH may be transmitted by other UEs. 

·   In former scenario, puncturing can be used for this case, since the D2DSS only occupies 4 OFDM symbols in a subframe. 
·   In later scenario, if discovery transmission is overlapped with potential PD2DSCH transmissions by other UEs in time and frequency, discovery signal will be dropped, since transmission of discovery signal may impact the reliability of PD2DSCH; otherwise, puncturing can still be used for discovery transmission.
· Case 2: Both D2DSS and PD2DSCH are transmitted by a UE (as shown in Figure 1-B), which is mainly corresponding with UEs participating communication. In this case, the transmission occasion of other D2D channels in this subframe will be dropped, i.e. D2DSS and PD2DSCH will occupy a whole subframe. Otherwise, UE needs to support 2 channels FDM transmission with respective power control for each channel. 
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Figure 1: Resource collision between D2DSS/PD2DSCH and other D2D channels
For case 2, due to different characters among other D2D channels (such as: discovery, SA and data channels), the operation for resource collision between D2DSS/PD2DSCH and other D2D channels can be categorized by following:
· Case 2-1: D2DSS/PD2DSCH transmission overlapped with discovery transmission in time domain.

A discovery message can be transmitted for multiple times within one period with a repetition number configured by eNB. The receiver can detect discovery signal in other resources and still has opportunity to discover the transmitter within one period when the discovery signal in one subframe is dropped. Even if the receiver fails to detect the discovery signal in one period, it can still receive the discovery signal in the next period.  Furthermore, the resource collision can be avoided in most cases by reasonable resource allocation for discovery by eNB. Therefore, the performance impact due to dropping one collided discovery subframe would be minor.
· Case 2-2: D2DSS/PD2DSCH transmission overlapped with SA transmission in time domain.

A single SA transmission includes two HARQ retransmission occasions. If one subframe used for SA transmission collides with D2DSS/PD2DSCH transmission, the reliability of SA may be impacted. If the SA transmission cannot be correctly detected by a receiving UE, then the consequent data transmission would be lost and will be potential interference for the receiving UE. Therefore, if D2DSS and PD2DSCH transmission are overlapped with SA transmission in time domain, the whole SA transmission including the retransmission should be dropped.
· Case 2-3: D2DSS/PD2DSCH transmission overlapped with data transmission in time domain.
A single data transmission includes four HARQ retransmission occasions. If one subframe used for data transmission collides with D2DSS/PD2DSCH transmission, the reliability of data transmission may be impacted. There are two options to resolve this issue.
· Option 1: UE drops the whole four HARQ retransmission occasions from a single data transmission, and the data can be transmitted in consequent four HARQ retransmission occasions.
· Option 2: UE only drops the collided HARQ retransmission occasion. The coverage for this data transmission may be impacted due to the collided HARQ retransmission occasion.
Furthermore，if a UE only transmits other D2D channels in the time and frequency resource which are overlapped with D2DSS/PD2DSCH reception resource pool, it is naturally to drop the collided OFDM symbols or subframe(s) used for D2DSS/PD2DSS transmission in order to avoid the interference to the reception of D2DSS/PD2DSCH. In this case, the operation of dropping the collided OFDM symbols and subframe(s) can be similar as the above operations of SA data, and discovery channels.
Proposal 1: For UEs only participating discovery, when D2DSS is overlapped with discovery transmission in time domain,

· In case that only discovery is supported in a carrier (i.e. no PD2DSCH is transmitted in system), discovery signal can be transmitted in a D2DSS subframe with punctured OFDM symbols for D2DSS transmission.

· In case that both discovery and communication are supported in a carrier(i.e. PD2DSCH may be transmitted by other UEs), if discovery transmission is overlapped with potential PD2DSCH transmissions by other UEs in time and frequency, discovery signal is dropped; otherwise, puncturing can still be used for discovery transmission.

Proposal 2: For UEs participating both discovery and communication, if D2DSS and PD2DSCH transmission are overlapped with discovery transmission in time domain, discovery signal in collided subframe is dropped.
Proposal 3: If D2DSS and PD2DSCH transmission are overlapped with SA transmission in time domain, the whole SA message is dropped.
Proposal 4: If D2DSS and PD2DSCH transmission are overlapped with data transmission in time domain, one of following two options should be supported for data transmission:
· Option 1: UE drops the whole data message, and the data can be transmitted in consequent four HARQ retransmission occasions.
· Option 2: UE only drops the collided HARQ retransmission occasion.
2.2. Resource collision between other D2D channels
Other D2D channels include SA, Data and Discovery channels. For the 1:1 associated SA and data resource pool, it is natural to configure/preconfigure non-overlapped resource. From a transmission UE aspect, it only transmits SA and data in an associated SA and data resource pool. Therefore, from a single UE aspect, SA and data transmission is not expected to overlap in time and frequency domain.

In case that the resource collision occurs between discovery and SA/Data transmission, the SA/Data should be transmitted with higher priority, since discovery signal would be transmitted for multiple periods with possible repetition within one period.
Proposal 5: From a Tx UE perspective, SA and corresponding data transmission resources shall not be overlapped.
Proposal 6: If discovery transmission is overlapped with SA/Data transmission, from a single UE perspective, SA/Data shall be transmitted with higher priority.
2.3. Behaviors of a receiving UE
Since D2DSS/PD2DSCH is transmitted in constant period, if D2DSS/PD2DSCH resource is overlapped with other D2D channels in time and frequency resource, then receiving UE shall not expect to receive other D2D channels in the overlapped time and frequency resource.
If a SA resource pool is overlapped with data transmission in non-associated data resource pool in time and frequency resource, reception of SA is preferable, since SA may indicate multiple data transmission within a long period. Furthermore, if the reception of SA is missed, the corresponding data transmission will be potential interference for receiving UEs.
If a SA resource pool is unfortunately overlapped with a discovery resource pool in time and frequency resource, a receiving UE cannot know whether the SA and/or discovery channel are transmitted by other UEs, and then it needs to monitor the corresponding resource pools in blind detection manner. In this case, it may depend on UE implementation to determine which one can be received. However, SA transmission may indicate multiple data transmissions in the associated data resource pool, and discovery signal can be detected by multiple times within one period or next period. Therefore, reception of SA is preferable. 
If a data resource pool is overlapped with a discovery resource pool in time and frequency resource, since a receiving UE can know whether a data channels is transmitted according to SA detection, then we prefer for UE to receive data if data channel is transmitted.
Proposal 7: If resource for D2D channels are overlapped in time and frequency domain, from an Rx UE perspective, the reception priority among D2D signal/channels are as following:

· D2DSS/PD2DSCH > SA > Data > Discovery. 
3. Conclusion 
In this contribution, resource collisions between D2D channels are discussed. Particularly, we have following proposals:
Proposal 1: For UEs only participating discovery, when D2DSS is overlapped with discovery transmission in time domain,

· In case that only discovery is supported in a carrier (i.e. no PD2DSCH is transmitted in system), discovery signal can be transmitted in a D2DSS subframe with punctured OFDM symbols for D2DSS transmission.

· In case that both discovery and communication are supported in a carrier (i.e. PD2DSCH may be transmitted by other UEs), if discovery transmission is overlapped with potential PD2DSCH transmissions by other UEs in time and frequency, discovery signal is dropped; otherwise, Puncturing can still be used for discovery transmission.

Proposal 2: For UEs participating both discovery and communication, if D2DSS and PD2DSCH transmission are overlapped with discovery transmission in time domain, discovery signal in collided subframe is dropped.
Proposal 3: If D2DSS and PD2DSCH transmission are overlapped with SA transmission in time domain, the whole SA message is dropped.
Proposal 4: If D2DSS and PD2DSCH transmission are overlapped with data transmission in time domain, one of following two options should be supported for data transmission:
· Option 1: UE drops the whole data message, and the data can be transmitted in consequent four HARQ retransmission occasions.
· Option 2: UE only drops the collided HARQ retransmission occasion.
Proposal 5: From a Tx UE perspective, SA and corresponding data transmission resources shall not be overlapped.
Proposal 6: If discovery transmission is overlapped with SA/Data transmission, from a single UE perspective, SA/Data shall be transmitted with higher priority.
Proposal 7: If resource for D2D channels are overlapped in time and frequency domain, from an Rx UE perspective, the reception priority among D2D signal/channels are as following:

· D2DSS/PD2DSCH > SA > Data > Discovery. 
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