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1
Introduction
In RAN1 #77, the following agreements were made, regarding synchronization for D2D discovery with consideration of asynchronous system as given in [1].
Agreements:
· For Type 1 discovery

· For a cell, within a discovery period, the first sub-frame of the transmission pool can be used for transmitting the PD2DSS and SD2DSS by UEs transmitting discovery signals

· If Type 1 resource pool is configured using SIB then the PD2DSS and SD2DSS sequence transmitted is configured using SIB
· The same PD2DSS and SD2DSS sequences is used for D2D communication
· Else sequence transmitted can be configured using dedicated RRC signaling

· For Type 2B discovery

· eNodeB can instruct UE to transmit PD2DSS and SD2DSS
· For both Type 1 and Type 2B the reception pool information contains information (implicitly or explicitly) on which time resources and sequences UE should monitor for PD2DSS and SD2DSS if transmission of PD2DSS and SD2DSS is configured
· FFS: If all discovery UEs transmit D2DSS
The agreement is saying that D2DSS can be configured for supporting inter-cell discovery in asynchronous network. This contribution discusses the discovery operation when D2DSS is configured.
2
Discovery operation when D2DSS is configured
2.1 
Who transmits D2DSS
For type-2 discovery, every UE is RRC-connected and the eNB can control each UE who is participating in type-2 discovery transmission. Therefore, the eNB can configure which UEs will transmit D2DSS and where the UEs transmit D2DSS.
For type-1 discovery, we already agreed on where to transmit D2DSS. However, the eNB does not have all the information of UEs that are participating in type-1 discovery operation, so the eNB cannot configure who will transmit D2DSS. Therefore, the type-1 discovery UE has to transmit D2DSS autonomously. One simple way is that all type-1 discovery UEs in a cell transmit D2DSS. However, it is not efficient for the UE located in cell center to transmit D2DSS since not many UEs in neighbouring cell can receive D2DSS and furthermore it gives large in-band emission interference to eNB if it transmits D2DSS with high transmission power. From the perspective, we propose that only cell edge UEs transmit D2DSS for type-1 discovery. RSRP could be a good criterion for the D2DSS transmission. UEs whose RSRP is smaller than a threshold transmit D2DSS and the threshold values can be configured by the cell using SIB.

Proposal:

· If D2DSS is configured for a cell, UEs whose RSRP is smaller than a threshold shall transmit D2DSS.

· RSRP threshold is configured by the cell using SIB signalling.

2.2 
Discovery resource selection if D2DSS is configured
Figure 1 is illustrating the transmission of D2DSS for type-1 discovery case. As shown in the figure, D2DSS is transmitted in the 1st subframe of each period of the discovery resource pool. D2DSS is transmitted using the middle 6 PRBs of the given carrier. If the resource pool size in frequency domain is larger than 6PRBs, frequency resources other than PRBs for D2DSS could be used for the transmission of discovery signal.
As discussed in the previous section, a set of UEs of the cell will be configured to transmit D2DSS. By the single carrier constraint and power constraint as well, those UEs cannot transmit discovery channel in the same subframe as D2DSS. We already agreed on the random selection of the resource for the transmission of discovery message [2]. In the case that D2DSS is configured in a cell, it is desirable that the UE which is supposed to transmit D2DSS will select the subframe from the resource pool other than the first subframe for avoiding the conflict between transmission of D2DSS and that of discovery signal. 
Meanwhile, UEs that do not transmit D2DSS can select the first subframe for the transmission of their discovery signal. However, the UEs that transmit D2DSS cannot receive any discovery signal transmitted through the first subframe by the half duplex constraint. Therefore, it is proposed that if D2DSS is configured, all type-1 discovery UEs randomly select the any subframe other than the first subframe of the resource pool for the transmission of discovery signal.
If that is the case, other frequency resources than PRBs for D2DSS will not be used for the D2D operation in the first subframe of the resource pool. Note that only cell edge UEs will transmit D2DSS as we proposed in the previous section. This means that the in-band emission impact from those UEs to the eNB will be limited. Therefore, if UL WAN data is scheduled for the remaining PRBs, eNB will not receive significant interference by the in-band emission of D2D transmission for the reception of the WAN data.
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FIG. 1.  D2DSS transmission for type-1 discovery

Proposal:
· If D2DSS is not configured, type-1 discovery UEs will randomly select any subframe of the resource pool for the transmission of discovery signal
· If D2DSS is configured, type-1 discovery UEs will randomly select any subframe other than the first subframe of the resource pool for the transmission of discovery signal

· Only D2DSS is transmitted in the first subframe of the resource pool
· Other frequency resources in the first subframe can be utilized for the scheduling of UL WAN data
3
Conclusion

Based on the discussion in this contribution, we propose following.
Proposal:
· If D2DSS is configured for a cell, UEs whose RSRP is smaller than a threshold shall transmit D2DSS.

· RSRP threshold is configured by the cell using SIB signalling.

· If D2DSS is not configured for type-1 discovery, UEs will randomly choose any subframe of the resource pool for the transmission of discovery signal

· If D2DSS is configured for type-1 discovery, UEs will randomly choose any subframe other than the first subframe of the resource pool for the transmission of discovery signal

· Only D2DSS is transmitted in the first subframe of the resource pool

· Other frequency resources in the first subframe can be utilized for the scheduling of UL WAN data
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