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1 Introduction
In RAN#66, WI: Enhanced LTE Device to Device Proximity Services was approved and the WID was revised in RAN#67 [1][2]. In the new D2D WI, one of the objectives is the enhancement of the D2D discovery in the presence of multiple carriers and PLMNs:
3) Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3, RAN4].
In this contribution, we present our views on the D2D transmission in the presence of multi-carriers and multi-PLMNs.
2 Discussion
In the Rel-12 D2D discussion, multi-carrier/inter-PLMN D2D was discussed mainly for the receiver behavior of the UE [3]. As described above, however, in the Rel-13 D2D discussion, one of the possible enhancements is to allow the D2D UEs to transmit the discovery signals in the multi-carrier/inter-PLMN scenario. For the transmission of the discovery signals to the different PLMN, the efficient configuration mechanism needs to be considered.
2.1 D2D transmission in the presence of multiple carriers and PLMNs
When the D2D-enabled terminal transmits the discovery signal, we have several scenarios in terms of the carrier deployment:

Scenario 1: D2D discovery transmission in the serving carrier
1-a: Intra-carrier/Intra-PLMN

· The carrier is the same as the serving carrier in the same PLMN.
Scenario 2: D2D discovery transmission in the non-serving carrier

2-a: Inter-carrier/Intra-PLMN

· The carrier is different from the serving carrier in the same PLMN.
2-b: Inter-carrier/Inter-PLMN

· The carrier is operated in the different PLMN.
Since scenario 1 has been already addressed in the Rel-12 D2D discussions, we don’t discuss it here. For scenario 2, we think that there are two cases (2-a, 2-b) that need to be considered.
For scenario 2-a, one of the possible scenarios is that the discovery operation takes place in another cell of the same PLMN, with the carrier frequency being different from the serving cell. This should be implemented when the UE on the serving carrier needs to be discoverable to UEs on the secondary carrier. In this case, the information necessary for the D2D transmission, e.g., band information, discovery pool information, and transmit power information, is supposed to be provided from the serving cell through the SIB. The D2D UE transmits the discovery signal based on the configuration information.
Proposal 1: For the inter-carrier/intra-PLMN scenario, the D2D transmission related information should be provided from the serving cell with the SIB.

In scenario 2-b, we have several possible cases depending on which PLMN provides the information. 
One is that the information is provided from the current serving cell through the SIB. Another possibility is that it is provided from the different PLMN. This can be implemented if the D2D UE scans the potential carrier and obtains the related SI from the target carrier. In addition, there can be an implementation, in which part of the information is provided from one PLMN and the rest of the information is provided from the other PLMN.

In any case, the inter-PLMN D2D behavior requires additional steps such as admission control, etc., because, for example, the network needs to have certain controllability over the D2D transmissions. It should be requested that such overhead should be minimized and the network should provide the configuration information with a minimal cost.
Considering the overall impacts on the complexity and the discovery time, it should be reasonable that the serving cell provides the configuration information for the discovery.

Proposal 2: For the inter-carrier/inter-PLMN scenario, the D2D transmission related information should be provided from the serving cell with the SIB.
2.2 Resource allocation for inter-PLMN discovery
For the inter-PLMN scenario, allocation of the resource pools should be coordinated between the PLMNs.
For example, when there is a conflict for the discovery resources between the PLMNs, it can take more time for the UE to transmit the discovery signals. To improve the transmission behavior, some coordination between the PLMNs should be implemented so that the discovery resources can be appropriately allocated. In addition to this, implementation of dedicated resource pools for the inter-PLMN discovery can be useful. When they are coordinated between the PLMNs, there should be no or less conflicts for the inter-PLMN discovery scenario, which can allow improved response in the discovery. 
Although currently only non-delay-sensitive scenarios are supposed for the inter-PLMN operation, an agile transmission of the discovery signal may be desirable for the future applications.

Thus, in our view, it should be desirable for the network to coordinate the resource pools in the inter-carrier/Inter-PLMN discovery.
Proposal 3: For the inter-carrier/inter-PLMN scenario, dedicated resource pools for the inter-PLMN discovery should be provided.
Proposal 4: The PLMN-specific resource pools should be appropriately coordinated between the PLMNs.
3. 
Conclusions
In this contribution, the following proposals are made.
Proposal 1: For the inter-carrier/intra-PLMN scenario, the D2D transmission related information should be provided from the serving cell with the SIB.
Proposal 2: For the inter-carrier/inter-PLMN scenario, the D2D transmission related information should be provided from the serving cell with the SIB.
Proposal 3: For the inter-carrier/inter-PLMN scenario, dedicated resource pools for the inter-PLMN discovery should be provided.
Proposal 4: The PLMN-specific resource pools should be appropriately coordinated between the PLMNs.
References

[1]
RP-142311, “New WI proposal: Enhanced LTE Device to Device Proximity Services,” Qualcomm
[2]
RP-150441, “Revised WI: Enhanced LTE Device to Device Proximity Services,” Qualcomm 
[3]
R1-142579, “Summary of Email Discussion [76b-12] on Multi Carrier Operation for D2D,” Ericsson

