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1 Introduction
In the last RAN2 meeting, D2D operation with carrier aggregation or dual connectivity was discussed and the following agreements were made.

1. The combination of ProSe Communication and dual connectivity is not supported in Rel-12
2. A cell on one carrier cannot configure ProSe communication configuration for another frequency, i.e., ProSe configuration is only provided for the PCell.
Case a:  the serving cell cannot provide ProSe configuration for a frequency where the UE has no coverage (it uses pre-configuration there); 
Case b: the serving cell cannot provide ProSe configuration for another frequency where the UE has coverage (with or without configured SCell). If the UE is not configured with an SCell on the other frequency, the UE may use mode-2 configuration provided in SIB18 of the other cell if that provides the pools and perform ProSe accordingly.)
3. For ProSe discovery, the UE may receive ProSe discovery signals on other frequencies, no matter whether there are configure SCells or not. 
The PCell provides information only for the PCell. Hence UEs have to read SIB18 from the respective neighbour/SCell carriers.
Based on the agreements, the combination of ProSe communication and carrier aggregation should be further discussed. For example, we had agreed to support mode-2 ProSe communication on a non-serving cell if the mode-2 transmission pools for idle mode UEs are provided in SIB18 by the cell (i.e., the agreement shown in red). However, it is not clear whether a UE can perform mode-2 ProSe communication on an SCell. If it is not allowed, what should the UE do when the UE is interested in ProSe communication on the SCell? Besides, in this contribution we also discuss the corresponding UE behaviour when a UE cannot perform mode-2 ProSe communication on a non-serving cell. 
2 Discussion
2.1 ProSe communication with CA

There may be many impacts on current D2D and CA designs if ProSe communication is allowed to be performed on SCell. For example, the exceptional case handling should be further considered in this situation. More specifically, in current D2D design, if a UE is configured to use mode 1, it considers itself to be in exceptional conditions while T310, T311 or T301 is running [1]. However, a UE starts timer T310 upon detecting physical layer problems of the PCell [2]. Moreover, timers T311 and T301 are related to RRC connection re-establishment procedure and the procedure is triggered when PCell experiences RLF, not when SCells experience RLF [3]. Therefore, if a UE performs mode-1 ProSe communication on an SCell, the UE may not enter exceptional case even when it fails to receive mode-1 resource grants from the SCell due to physical layer problems or RLF of the SCell. 
Actually it was agreed in the last RAN2 meeting that ProSe configuration is only provided for the PCell. We think this agreement implies that mode-1 ProSe communication is not allowed to be performed on SCell because the mode-1 configuration is only provided by dedicated signalling and for the PCell. However, it is not clear whether a UE which is configured with an SCell can use mode-2 configuration provided in SIB18 of the SCell to perform mode-2 ProSe communication. Note that the UE is not required to acquire broadcasted system information directly from the SCell when CA is configured. Moreover, the mode-2 configuration provided in SIB18 is only valid for idle mode UEs. If mode-2 ProSe communication is supported on SCell, it would result in some specification impacts on current D2D and CA designs. Considering the tight schedule of Rel-12, it might be better to assume that UE shall not perform ProSe communication on SCell.
Proposal 1: Confirm that UE shall not perform ProSe Direct Communication on SCell in Rel-12.
According to [4], for Rel-12 all ProSe communication (for a UE) is performed on a single preconfigured Public Safety ProSe Carrier Frequency. We are not sure whether a cell on the Public Safety ProSe Carrier can be configured as SCell for a UE. If the answer is yes, the UE will be disallowed to perform ProSe communication on the Public Safety ProSe Carrier. In order to avoid this situation, the following options can be considered.

· Option 1: eNB configures the UE to perform PCell change with handover procedure. 
· Option 2: eNB configures the UE to remove the SCell.
It seems reasonable to apply the Option 1 because it is aligned with current agreements (i.e., once a UE which wants to perform ProSe communication enters coverage of a cell on the Public Safety ProSe Carrier, eNB may perform inter-frequency mobility to the Public Safety ProSe Carrier). However, we also think the Option 2 can be considered in some case. For example, eNB can configure the UE to remove the SCell if the SCell is deactivated, the UE supports mode-2 ProSe communication on a non-serving cell, and the mode-2 transmission pools for idle mode UEs are provided in SIB18 by the cell. 
Proposal 2: If a UE is configured with an SCell on the Public Safety ProSe Carrier, eNB may configure the UE to perform PCell change to the Public Safety ProSe Carrier or remove the SCell when receiving a ProSe Direct Communication indication which indicates the UE wants to perform ProSe Direct Communication.
2.2 Inter-frequency mobility for ProSe communication   

A public safety UE that is connected on another carrier frequency but interested in ProSe Direct Communication operation shall attempt to find cells on the Public Safety ProSe Carrier. If a cell which provides mode-2 transmission pools for idle mode UEs in SIB18 is detected, the UE may perform mode-2 ProSe communication on the non-serving cell. Meanwhile the eNB may try to move the UE to the cell by handover procedure. In this case, even if the handover procedure is not performed (e.g., the handover preparation is failed), the UE can still perform ProSe communication for Public Safety. However, if the detected cell does not provide mode-2 transmission pools for idle mode UEs in SIB18, in order to perform ProSe communication on the Public Safety ProSe Carrier, we think the RRC connection on the non-ProSe carrier should be released when the handover procedure is not performed. 

Proposal 3: If a UE is connected on a non-ProSe carrier and unable to perform ProSe communication on the Public Safety ProSe Carrier, the RRC connection on the non-ProSe carrier should be released when the handover procedure is not performed.
3 Conclusion
In this contribution, we discuss the issues about inter-frequency support of ProSe Direct Communication. Based on the conclusions of the discussion, RAN2 is asked to take the following proposals into account.
Proposal 1: Confirm that UE shall not perform ProSe Direct Communication on SCell in Rel-12.
Proposal 2: If a UE is configured with an SCell on the Public Safety ProSe Carrier, eNB may configure the UE to perform PCell change to the Public Safety ProSe Carrier or remove the SCell when receiving a ProSe Direct Communication indication which indicates the UE wants to perform ProSe Direct Communication.
Proposal 3: If a UE is connected on a non-ProSe carrier and unable to perform ProSe communication on the Public Safety ProSe Carrier, the RRC connection on the non-ProSe carrier should be released when the handover procedure is not performed.
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