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1. Introduction

In work item description of Rel-13 LTE D2D, the follow objective is mentioned: 
3) Enhanced 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].
In this contribution we discuss the requirement of discovery in the context of carrier aggregation.

2. Multi-carrier Requirement for D2D UE
Rel-12 D2D supports only one component carrier (CC) for either D2D discovery, or for D2D communication, although carrier-aggregation (CA) capable UEs may support simultaneous D2D and WAN operation. In Rel-13, CA enhancement is a feature to allow more flexible operation and provide better user experience. In Table 1, possible TX/RX cases for multi-carrier D2D operation are listed where two CCs are taken as an example. For Case 1, CA-capable UEs has the ability to transmit on two or more CCs simultaneously and thus no enhancement of UE implementation is needed to enable multi-carrier D2D transmission. In Case 2, the UE has to transmit D2D signal on one carrier, while receive D2D signal on the other carrier. In Case 3, UE has to receive D2D signals on both carriers at the same time. 
Table 1 Combination cases for multi-carrier D2D TX/RX
	
	CC1
	CC2

	CASE 1
	D2D TX
	D2D TX

	CASE2
	D2D TX
	D2D RX

	CASE3
	D2D RX
	D2D RX


3. D2D Resource pool For Multiple Carriers
D2D resource pool specified in Rel-12 has two types: transmission pool and reception pool. up to 4 transmission pools and 16 reception pools can be configured. Take discovery pool for serving cell as an example, the resource pool is illustrated in Fig. 1. Various parameters are used for the pool configuration via RRC. Major parameters for time domain resource configuration include discoveryOffsetIndicator, discoveryPeriod, discoverySubframeBitmap, The frequency domain parameters are discoveryStartPRB, discoveryEndPRB , discoveryNumPRB.
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Figure 1 Illustration of a discovery resource pool configuration
Resource pool is only described in the context of single carrier in Rel-12. In the following we discuss how to configure resource pools in multi-carrier scenarios. 
· To avoid backward compatibility issue, carriers for Rel-12 and Rel-13 are independently configured, i.e., each component carrier has its own parameters. For example, one carrier is allocated to Rel-12 network and the related parameters are configured via Rel-12 RRC. For Rel-13 D2D UEs, either one or multiple carriers can be configured. Two possible methods can be considered. 
· Method 1, resource pool configurations for additional CCs for R13 are the same across multiple carriers. 
· Method 2, resource pools are configured independently in multiple carriers, and thus the resource configuration achieves more flexibility to support more diverse operations. The index of component carrier can be either implicit according to certain known order, or explicitly indicated in RRC parameters. To reduce the signaling overhead, resource pool parameters in other carriers can be based on the parameters in the first carrier (the first carrier referred here is the carrier indicated to Rel-12 discovery UEs), e.g., a new parameter discoveryOffsetIndicator can be used to adjust the timing offset between D2D transmission resource pools in different carriers, and other time-domain resource allocation parameters can be remained the same as the first carrier. Also, other joint-indication methods could be considered to reduce the signalling overhead. Similarly optimization can be considered for frequency domain resource configuration.  But note that major part of signalling optimization is up to RAN2 discussion.
· The other consideration is to configure the component carriers based on the discovery period, which basically allows different periods of discovery in different carriers. For example, Carrier Index 1 corresponds to 32 or 64 subframes of period, Carrier Index 2 for 128 subframes, and so on. The approach can potentially reduce the resource collision probability, at between discovery UEs following different periods.
· Rel-12 RRC to configure all the component carriers: R12 UEs choose one of carriers and R13 UEs choose multiple carriers.
4. Conclusion
In this paper, RAN1-related multi-carrier discovery issues are discussed. Based on the above discussion, we propose:

Proposal: signalling optimization methods can be considered to minimize the signalling overhead for multi-carrier discovery enhancement. 
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