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1 Introduction
It is agreed that Public Safety discovery for ProSe UE-Network Relay and Group Member Discovery uses PC5-D protocol stack [1]. Based on this agreement, the discovery transport protocol is used for discovery procedure. In this contribution, we will analyze the impacts on RAN2 of supporting out-of-coverage discovery.
2 
Discussion
2.1 Resource configuration for PS ProSe direct discovery
Since it is clearly pointed out in the WID that ProSe direct discovery for the partial and outside network coverage scenarios is used in public safety use case, we think it is reasonable to assume that the D2D discovery for the partial and outside network coverage only works on the PS carrier.
To determine whether a UE is in coverage or not for ProSe discovery, the S-criterion used for Rel-12 ProSe direct communication can be considered. Since the use case of ProSe direct discovery and ProSe direct communication is almost the same, the S-criterion could also be used to evaluate whether UE is in coverage or not for ProSe direct discovery. There is no need to introduce any new criterion for coverage evaluation. Specifically, if the UE detects at least one cell on the frequency which UE is configured to perform ProSe direct discovery on fulfilling the S-criterion [2], it shall consider itself to be in-coverage for ProSe on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for ProSe on that frequency. 
Proposal 1: ProSe direct discovery for the partial and outside network coverage only works on the PS carrier.
Proposal 2: The S-criterion defined for R12 ProSe direct communication is reused to evaluate whether UE is in coverage or not for ProSe discovery. 

Even when a UE is out of coverage on the PS carrier, the UE might still be in coverage on another non-PS carrier, so the UE can receive signaling from the cell on the non-PS carrier. It was agreed in RAN2#90 that for intra-PLMN or coordinated inter-PLMN, the serving eNB can provide direct discovery resource information for other carriers using dedicated signaling or broadcast signaling. So the UE can acquire the resource configuration information of ProSe Direct discovery on the PS carrier directly from the non-PS serving cell for intra-PLMN or coordinated inter-PLMN scenario. On the other hand, it was also agreed in RAN2#90 that the UE can read SIB19 of the other carriers to acquire the resources for direct discovery transmission. So the UE can also acquire the resource configuration information of the PS carrier for direct discovery transmission by reading SIB19 of the PS carriers. Therefore, even if the UE is out of coverage on PS carrier, it still has opportunity to acquire the resource configuration information of the PS carrier. But if the UE cannot acquire the resource configuration information by the two methods mentioned above, it can use PS carrier resources preconfigured in the UICC or ME for out of coverage ProSe Direct discovery.
In summary, the UE can acquire the resource configuration information of the PS carrier for out of coverage ProSe Direct discovery with the following decreasing priority order:

· Receive the resource configuration information of  the  PS carrier that is provided by the serving eNB (highest priority);
· Read SIB19 of the PS carriers;
· Use the PS carrier resources preconfigured in the UICC or ME (lowest priority).
Proposal 3: The UE can acquire the resource configuration information of the PS carrier for out of coverage ProSe Direct discovery with the following decreasing priority order:

· Receive the resource pool configuration information of the PS carrier that is provided by the serving eNB (highest priority);
· Read SIB19 of the PS carriers;
· Use the PS carrier resources preconfigured in the UICC or ME (lowest priority).
Specifically, for the out of coverage scenario, the resource configuration information can be preconfigured in the UICC. In R13 the UE may be preconfigured multiple ProSe communication resource pools and each resource pool corresponds to a geographic area so that the UE can select the resource pool based the geographical area so as to avoid frequency collision of different countries. When it comes to the ProSe discovery, we can consider a similar solution to support the area check of the preconfigured ProSe discovery resource pools for out of coverage scenario.
Proposal 4: For ProSe direct discovery, the geographical area check of preconfigured ProSe discovery resource pools can be considered for the out of coverage scenario. 
In addition, if commercial cells are sharing the PS carrier, then ProSe direct discovery UEs for commercial scenario and public safety scenario may coexist in the PS carrier. There are at least two use cases for R13 public safety discovery: UE-to-Network Relay Discovery and Group Member Discovery. The public safety discovery may require shorter discovery period to reduce the discovery latency. In addition, separate pool for Public Safety related discovery procedures could reduce the contention from commercial applications.  Based on this analysis, it is suggested that the discovery resource pool for non PS and PS usage are separately defined. 
Proposal 5: Discovery resource pool for non PS and PS usage shall be separately defined.
In order to perform ProSe direct discovery even when some UEs are in-coverage and some UEs are out of coverage, all UEs (i.e. both in and out of coverage) should be configured with reception resource pools for ProSe direct discovery which are the union of the resource pools used for transmission of ProSe direct discovery in the serving cell and neighbour cells and transmission of ProSe direct discovery for out of coverage.
Proposal 6: All UEs (i.e. both in and out of coverage) should be configured with reception resource pools for ProSe direct discovery which are the union of the resource pools used for transmission of ProSe direct discovery in the serving cell and neighbor cells and transmission of ProSe direct discovery for out of coverage.
2.2 Synchronization
Synchronization is an important issue for partial and out of coverage scenario. It has been discussed in several RAN1 meetings and synchronization scheme has been basically determined in RAN-81[3]. For out-coverage Rel-13 ProSe direct discovery scenario, it almost follows the synchronization scheme of out-coverage Rel-12 ProSe direct communication except for a little difference on transmitting condition which has no impact on RAN2. The only impact on RAN2 is that synchronization related parameters on PS carrier need to be preconfigured.
Proposal 7: Synchronization related parameters on PS carrier need to be preconfigured for out-coverage scenario.
For in-coverage scenario, it was agreed in RAN #81 that an independent set of values of the condition parameters such as syncTxThreshIC is defined and (pre)configured. So the eNB needs to configure synchronization related condition parameters respectively for non-PS ProSe direct discovery UE and PS ProSe direct discovery UE.
RAN2 should wait for the final decisions on synchronization mechanism of RAN1 to find other impacts on RAN2.
Proposal 8: For in-coverage scenario, the eNB needs to configure synchronization related condition parameters respectively for non-PS ProSe direct discovery UE and PS ProSe direct discovery UE.
3 Conclusion
In this paper, the impacts on RAN2 of supporting out-of-coverage discovery were presented. The following proposals were derived:
Proposal 1: ProSe direct discovery for the partial and outside network coverage only works on the PS carrier.
Proposal 2: The S-criterion defined for R12 ProSe direct communication is reused to evaluate whether UE is in coverage or not for ProSe discovery. 

Proposal 3: The UE can acquire the resource configuration information of the PS carrier for out of coverage ProSe Direct discovery with the following decreasing priority order:

· Receive the resource pool configuration information of the PS carrier that is provided by the serving eNB (highest priority);
· Read SIB19 of the PS carriers;
· Use the PS carrier resources preconfigured in the UICC or ME (lowest priority).
Proposal 4: For ProSe direct discovery, the geographical area check of preconfigured ProSe discovery resource pools can be considered for the out of coverage scenario. 
Proposal 5: Discovery resource pool for non PS and PS usage shall be separately defined.
Proposal 6: All UEs (i.e. both in and out of coverage) should be configured with reception resource pools for ProSe direct discovery which are the union of the resource pools used for transmission of ProSe direct discovery in the serving cell and neighbor cells and transmission of ProSe direct discovery for out of coverage.
Proposal 7: Synchronization related parameters on PS carrier need to be preconfigured for out-coverage scenario.
Proposal 8: For in-coverage scenario, the eNB needs to configure synchronization related condition parameters respectively for non-PS ProSe direct discovery UE and PS ProSe direct discovery UE.
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