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1 Introduction
In the RAN2 #87 meeting, it was agreed that ProSe communication over multi-carriers is supported. In this contribution, we discussed some remaining issues on multi-carrier operation when the UE is in both Connected mode and IDLE mode.
2 Connected mode 
It was agreed that a connected UE sends a ProSe indication to its serving cell as stated below (copied from the meeting agreements). 
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A CONNECTED UE sends a ProSe indication to its serving cell when it wants perform ProSe communication. The indication contains the intended ProSe frequency.
3
The serving cell may configure an inter-frequency RRM measurement on the ProSe carrier and based on the measurement report trigger inter-frequency mobility to that ProSe carrier once the UE enters coverage on a cell on the ProSe carrier. 

In our understanding, the following operations are expected after the UE sends ProSe indication. 
· Case 1: the UE is handed over to a ProSe frequency and the UE enables ProSe communication on the ProSe frequency. 

· Case 2: the UE is not handed over to a ProSe frequency but the UE can enable ProSe communication on the ProSe frequency. This would be the case where the UE is capable of multiple Rx/Tx chains and the UE does not need to establish RRC connection on ProSe frequency.  
· Case 3: the UE is not handed over to ProSe frequency and the UE cannot enable ProSe communication. This would be the case where the UE is not capable of multiple Rx/Tx chains or the ProSe frequency configures the UE to go to Connected mode for resource allocation.  
Observation 1:
The UE in Connected mode may or may not be able to participate in ProSe communication if the UE is not handed over to a ProSe frequency, depending on UE capability and/or the configuration of ProSe communication resource. 
There could be three different cases where the UE sends ProSe interest indication to perform ProSe on a different carrier from the carrier where the UE is connected. 

· Case 1: the UE is connected to a ProSe supporting carrier sending SIB18. If the UE sends ProSe indication with different intended ProSe carrier, the eNB may handover the UE to the ProSe supporting carrier. 
· Case 2: the UE is connected to a non-ProSe supporting carrier but eNB can understand ProSe indication. In this case, if the UE sends ProSe indication, the eNB may handover the UE to ProSe supporting carrier based on inter-frequency RRM measurement. 

· Case 3: the UE is connected to the non-ProSe supporting carrier that does not understand ProSe indication. In this case, although the UE sends ProSe indication, the eNB would not handover the UE to ProSe supporting carrier. 

Case 2 may be also practical scenario according to the example case mentioned in [1] where FirstNetPublic Safety UEs are roaming in a commercial E-UTRAN network, which has been upgraded to Rel-12. 
Case 3 may be also possible scenario if the commercial E-UTRAN network has not been upgraded to Rel-12. In this case, since the UE cannot enable ProSe communication, it might be reasonable for the ProSe UE to avoid camping on this cell by performing autonomous reselection in Idle mode to a ProSe carrier. 
Proposal 1:RAN2 agree that the UE can send a ProSe indication if the eNB can understand the ProSe indication although the eNB does not support ProSe. 
The remaining issue is how the UE can distinguish Case 2 and Case 3. If the eNB sends SIB18 although it does not allocate any ProSe resource, the UE can assume that this eNB can understand ProSe indication. However, it may be redundant to send SIB18 if ProSe is not supported in the serving frequency carrier.  
Alternatively, the eNB can send the support of ProSe indication in the other SIB e.g. SIB2 and thus avoid sending SIB18. The additional benefit is that the ProSe UE can decide whether it should continue to camp on the cell or whether it should perform reselection to another carrier supporting ProSe communication or supporting ProSe indication by just acquiring SIB2. The cell re-selection delay can be reduced. 
Proposal 2:RAN2 agree the eNB to indicate, via SIB18 or SIB2, that it supports reception of ProSe indications.
3 Reselection priority in IDLE mode
According to the agreement, an IDLE UE “may” perform cell reselection to the ProSe carrier. 
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An IDLE UE may reselect to the ProSe carrier once it detects a suitable cell there. 

One important factor available to the UE for deciding whether to perform a reselection to a ProSe carrier is the ProSe carrier's resource allocation mode. 
· When Mode 2 Tx resource pool in SIB18: the UE can enable ProSe on the ProSe frequency while the UE camps on the non-ProSe frequency. Similar to eMBMS support, the UE receives ProSe-related SIB (SIB18) from the cell on the ProSe frequency. 
· When SIB18 indicates the UE must go to RRC_CONNECTED: this is for eNB to allocate ProSe resource via dedicated RRC signaling. Therefore, the UE should send resource request signaling to the eNB in the ProSe frequency when the UE enables ProSe transmission. The UE might initiate RRC connection setup in the current serving cell in non-ProSe frequency, however, the serving cell cannot allocate ProSe resource for the cell in the ProSe frequency because the serving cell and the ProSe-support cell may not be under the same eNB and more importantly, there is no signaling to allocate ProSe resource of non-serving cell. Therefore, for this case, the UE should perform cell reselection to the ProSe carrier. 
Observation 2: The UE needs to reselect to the ProSe carrier when SIB18 in the ProSe carrier indicates the UE to go to RRC_CONNECTED mode. 
For the detailed operation, we can reuse eMBMS cell reselection priority handling. For example, if the UE enables ProSe communication and the UE can support ProSe communication while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority. 
Proposal 3: RAN2 agree that the UE may prioritize ProSe carrier if the UE enables ProSe communication and the UE can support ProSe communication while camping on a frequency on which it is period. 
4 Conclusion

In this contribution, we discussed some remaining issues on multi-carrier operation when the UE is in both Connected mode and IDLE mode. 

Observation 1:
The UE in Connected mode may or may not be able to participate in ProSe communication if the UE is not handed over to a ProSe frequency, depending on UE capability and/or the configuration of ProSe communication resource. 
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Proposal 1:RAN2 agree that the UE can send a ProSe indication if the eNB can understand the ProSe indication although the eNB does not support ProSe. 
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Proposal 2:RAN2 agree the eNB to indicate, via SIB18 or SIB2, that it supports reception of ProSe indications.
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Observation 2: The UE needs to reselect to the ProSe carrier when SIB18 in the ProSe carrier indicates the UE to go to RRC_CONNECTED mode. 
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Proposal 3: RAN2 agree that the UE may prioritize ProSe carrier if the UE enables ProSe communication and the UE can support ProSe communication while camping on a frequency on which it is period. 
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