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1 Introduction
In this contribution, we discuss how to enable non-serving carrier (Intra and inter PLMN) discovery transmission. We note the following objective was part of the agreed WID [1]:

	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].


We note that most of the work needed to enable discovery transmission on a non-serving carrier (called InterFrequency discovery in this contribution) impacts RAN2 specifications. Therefore, this contribution is structured as follows:

1. Section 2 summarizes proposals from a companion RAN2 contribution [2]

2. Section 3 discusses proposals that impact RAN1 specifications 
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RAN2 related proposals for InterFreq discovery
Here, we summarize the proposals given in a companion RAN2 contribution [2]: 
	Proposal 1: UEs are allowed to transmit Type 1 D2D discovery signals on non-serving carriers and/or secondary cells. The carrier can belong to a different PLMN. 

Proposal 2: UE informs eNodeB of its intention to participate in discovery in another frequency in the SidelinkUEInfo message. The eNodeB allows or denies the UE the permission to do so in RRC reconfiguration message.

Proposal 3: SIB19 can contain information on the resources being used for discovery on other frequencies.

Proposal 4: UEs may skip downlink reception during both inter & intra-frequency discovery. 

Proposal 5: The ability of a UE to skip downlink reception during discovery should be a separate capability. 

Proposal 6: eNodeB can disallow such behaviour for a particular UE if it wants to.

Proposal 7: If a UE is going to skip downlink reception during inter-frequency discovery the UE can inform eNodeB of the resources on which it will participate in inter-frequency discovery.

Proposal 8: eNodeB can allow/disallow the UE to skip set of resources on which UE is participating in inter-frequency discovery.


We note that Proposal 3 allows for a serving cell or PCell to signal resources for non-serving cell or SCell. Given this proposal, we discuss RAN1 related aspects of Proposal 3 in Section 3.
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RAN1 related aspects for InterFreq discovery

In this section, we discuss two RAN1 related aspects for InterFrequency discovery assuming serving cell or PCell (CC1) can signal discovery resources for non-serving cell or SCell (CC2). 
Which timing reference to use for non-serving cell (CC2) transmission?
We note that in Rel-12, discovery uses DL timing (TA = 0 or 624 Ts).  However, DL timing can be different for CC1 and CC2 due to many aspects including deployment related as well as propagation related aspects. On the other hand, it is beneficial from UE implementation and power consumption perspective, if UE is not required monitor DL of CC2 purely for obtaining timing synchronization. This can be particularly useful for example for the case of PCell and SCell being from the same physical eNodeB. Therefore, we propose:

Proposal 1: 1 bit is indicated via RRC signalling to indicate whether UE can use PCell DL (CC1) timing as timing reference for transmission on another carrier (CC2). If this bit is set to ‘0’, then UE is required obtain DL timing from CC2 in order to perform discovery transmission on CC2.
Which RSRP should be used for power control/pool selection for non-serving cell (CC2) transmission? 
We note that in Rel-12, RSRP of serving cell or PCell is used for determining transmit power as well as for RSRP based resource pool selection.  However, RSRP can be different for different carriers due to many aspects including deployment related as well as propagation related aspects. On the other hand, it is beneficial from UE implementation and power consumption perspective, if UE is not required measure RSRP on DL of another carrier only for power control or resource pool selection reasons. Therefore, we propose:

Proposal 2: 1 bit is indicated via RRC signalling to indicate whether UEs can use PCell DL (CC1) RSRP for power control and/or resource pool selection on another carrier (CC2). If this bit is set to ‘0’, then UE is required measure DL RSRP from CC2 in order to determine power and resource pool for discovery transmission on CC2.
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Conclusion

We discussed InterFrequency discovery, and made the following two proposals:
Proposal 1: 1 bit is indicated via RRC signalling to indicate whether UE can use PCell DL (CC1) timing as timing reference for transmission on another carrier (CC2). If this bit is set to ‘0’, then UE is required obtain DL timing from CC2 in order to perform discovery transmission on CC2.

Proposal 2: 1 bit is indicated via RRC signalling to indicate whether UEs can use PCFell DL (CC1) RSRP for power control and/or resource pool selection on another carrier (CC2). If this bit is set to ‘0’, then UE is required measure DL RSRP from CC2 in order to determine power and resource pool for discovery transmission on CC2.

We note the majority of the specification impact of enabling InterFrequency discovery is on RAN2 specifications, and hence corresponding RAN2 proposals from [2] are summarized in Section 2.
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