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1 Introduction

RAN2 received LS on multi-carrier capability from RAN 1 related to the simultaneous reception capability of the UE between D2D and DL WAN reception with the following working assumption:

· For communication, RAN1 assumes that UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· Public safety UEs are able to simultaneously perform cellular on DL carrier and D2D on associated UL carrier for FDD band
· RAN1 assumes that there is no simultaneous operation of CA and D2D required for Rel-12 D2D communication when a 2 DL CA capable UE is assumed.
Based on the above RAN 1 agreements, this contribution discusses how the PS UE supporting ProSe communication works in cell that does not support multi-carrier operation. Some recommendations are then proposed. 
2 Discussion
It is mentioned in [2] that “From a PS perspective, the only multi-carrier scenario prioritized in Rel-12 consists of a UE roaming cellular on a VPLMN but performing D2D on PS spectrum.” In [3], there are some suggestions that there is a need to inform the eNB of the impact to the cellular operation. This would mean that VPLMN has to ensure that all its cells are upgraded to support such multi-carrier operation. Otherwise, the eNB may not act according to the indication from the UE.
Observation#1: VPLMN has to ensure that all the cells under its control can handle multi-carrier operation.

Proposal#1: Discuss whether it is fine to assume that all the VPLMN cells can handle multi-carrier operation.

If Observation#1 is not possible to ensure, there will be VPLMN cells that support and VPLMN cells that do not support and the following looks at the behaviour of UEs in cells that do not support multi-carrier operation.
For an Idle mode non-CA UE, it is assumed that the UE supports dedicated receiver for D2D communication reception. Hence there should not be any impact to DL cellular operation (e.g. paging, SIB). D2D communication transmission is also fine because there is no UL cellular operation while in idle mode. If the UE transition to connected mode while D2D communication transmission is ongoing, according to RAN 1 agreement that cellular tranmission is prioritised over D2D transmission/reception, the UE may still enter RRC Connected and found out that the eNB cannot handle simultaneous cellular and D2D operation.

For a RRC Connected non-CA UE, the UE may have to drop the RRC Connection if prioritises D2D operation over cellular. The UE may need to request a release of RRC Connection via the ProSe indication. If the eNB does not support multi-carrier operation, it may not respond to the ProSe Indication from the UE. For CA UE, it may be able to operate in such multi-carrier operation. But it may impact the cellular operation due to the reduction in the CA and MIMO capability. In [3], some indications from the UE are required to inform the eNB about the impact. Again if the enB does not support multi-carrier operation, it may not react to the indications and may attempt to set up CA combination that can no longer be supported in simultaneous to D2D operation. 
In both idle and connected mode, it seems beneficial for a cell to indicate whether it can handle multi-carrier operation to the UE. 
In the case of connected mode, this can easily be indicated via the presence/absence of configuration of the ProSe indication for communication. With this indication, the UE can decide what to do in an implementation manner if ProSe indication is not configured (e.g. for non-CA UE, it can stop cellular operation; for CA UE, it may attempt to reattach to change the UE capability to reflect the capability impact to cellular operation etc.)

For idle mode UE, this can be done by indicating in one of the SIBs such network capability (i.e. multi-carrier operation is supported or not). It is agreed in the previous RAN 2 meeting that SIB will indicate how D2D communication resources are allocated (Mode 1 or 2 etc.). But this is if the cell supports D2D communication. In the case of multi-carrier operation, a UE may camp on 1 cell for cellular while performing D2D communication on another frequency. Hence, even for a cell that does not support D2D communication, it should indicate whether network can handle simultaneous D2D and cellular operations.
Proposal#2: If not all cells can handle multi-carrier operation, a cell should at least indicate in the SIB whether it can handle simultaneous D2D and cellular operation regardless of whether it performs resource allocation for D2D operation on its cell to prevent UE performing D2D communication from entering connected mode.
Proposal#3: For a cell that support multi-carrier operation, ProSe Indication for ProSe communication needs to be configured by the eNB before it can be used. The absence of such configuration will mean that the cell does not support multi-carrier operation.
3 Conclusion

 It is recommended that RAN 2 discusses the following observations and proposals:
Observation#1: VPLMN has to ensure that all the cells under its control can handle multi-carrier operation.

Proposal#1: Discuss whether it is fine to assume that all the VPLMN cells can handle multi-carrier operation.

Proposal#2: If not all cells can handle multi-carrier operation, a cell should at least indicate in the SIB whether it can handle simultaneous D2D and cellular operation regardless of whether it performs resource allocation for D2D operation on its cell to prevent UE performing D2D communication from entering connected mode.

Proposal#3: For a cell that support multi-carrier operation, ProSe Indication for ProSe communication needs to be configured by the eNB before it can be used. The absence of such configuration will mean that the cell does not support multi-carrier operation.
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