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1 Introduction

At RAN2#87, some decision regarding idle mode procedures were made [1]: 

“4
An IDLE UE may reselect to the ProSe carrier once it detects a suitable cell there.”
In this document, we would like to see further details of idle mode procedure to support inter-frequency case. 
2 Discussion
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At RAN2#87, the following figure was based for the discussion and decisions regarding the support of inter-frequency in D2D communication [2]. Note a single carrier is only assumed for ProSe carrier in Rel-12. 
Figure1. Coverage Scenarios in a deployment with two carriers
As a consequence, the decision “An idle UE may reselect to the ProSe carrier once it detects a suitable cell there” was made. We think “may” depends on whether the UE is capable of D2D communication simultaneously while camping on non-ProSe carrier. Let’s see further details at each point. 
Idle mode procedure at ‘A’:

We think it should be sufficient if the idle mode UE would follow the procedures defined in [3]. Since the UE cannot find out any cell in F1, it camps on the cell in F2 which provides D2D communication. Naturally the UE will be served with D2D communication in F2. 
Idle mode procedure at ‘B’:

For instance, if F2 is included into the supportedBandCombination with F1, there would be no critical problem to perform D2D communication in F2 while camping on F1. If F2 is not included into the supportedBandCombination with F1, it is questioned if the UE still can perform D2D communication in F2. RAN1 made an agreement to introduce an additional Rx chain for FDD in order to receive WAN data/control over DL spectrum and D2D SA/data over UL spectrum simultaneously. So there would be no problem in order to receive D2D SA/data in F2 in addition to the WAN data/control in F1 simultaneously. However the reception of the system information, e.g. when SIB18 is updated, cannot be done simultaneously in addition to the reception of D2D SA/data in F2 which camping on F1. Some TDM-based mechanism would be required. For transmission aspect, there would be no transmission until the initial access in F1, so up to that moment it seems the UE can also perform D2D transmission in F2 while camping on F1. However if initial access is started, the UE cannot perform the transmissions in both F1 and F2 simultaneously. So some TDM-based mechanism would be also required. In our view, instead of introduction of some TDM-based mechanism, we would like the UE considers the ProSe carrier to be the highest priority during D2D communication to camp the ProSe carrier.

[Proposal-1]: if the UE is interested in or in the middle of D2D communication and is capable of D2D communication simultaneously while camping on non-ProSe frequency, the UE doesn’t need to change the priority of the frequency. 

[Proposal-2]: if the UE is interested in or in the middle of D2D communication and is not capable of D2D communication simultaneously while camping on non-ProSe frequency, the UE considers the ProSe frequency to be the highest priority during D2D communication. 

Idle mode procedure at ‘C’:
In comparison with ‘B’, the difference is that there is no detected cell in F2. Following the current specification, the UE will not camp on F2 even though it is not capable of D2D communication simultaneously while camping on F1. This UE behavior may not be proper for D2D communication since D2D communication was mainly introduced for public safety purposes and it should be served in out-of-coverage. Therefore in this case, it would be desirable if the UE should be able to select F2 when it is not capable of D2D communication simultaneously while camping on F1. Following two options can be considered for the UE who is interested in or in the middle of D2D communication: 

- Option 1: the UE camps on F2 
- Option 2: the UE may camp on F2 dependent on the prioritization in the UE
The prioritization in the UE can be left to the implementation. In our view, we think option 2 seems more reasonable.
[Proposal-3]: The UE may camp on ProSe carrier dependent on the prioritization in the UE even though there is no detected cell in ProSe carrier if it is interested in or in the middle of D2D communication and it is not capable of D2D communication simultaneously while camping on non ProSe carrier. 
Idle mode procedure at ‘D’:
In comparison with ‘C’, the difference is that there is no detected cell in both F1 and F2. Following the current specification, the UE can stay in any of frequencies among F1 and F2. This UE behavior may not be proper for D2D communication since it is mainly introduced for public safety purpose and it should be served in out-of-coverage. Therefore it would be desirable if the UE stay in F2 when it is not capable of D2D communication simultaneously while staying in F1. Note it seems prioritization is not applicable for this case, i.e. the UE anyway cannot get a normal service in F1. 
[Proposal-4]: The UE stays in ProSe carrier if it is interested in or in the middle of D2D communication and it is in any cell selection. 
3 Conclusion

In this contribution, we have seen further details of idle mode procedure to support inter-frequency case and the following proposals are made. 
[Proposal-1]: if the UE is interested in or in the middle of D2D communication and is capable of D2D communication simultaneously while camping on non-ProSe frequency, the UE doesn’t need to change the priority of the frequency.  

[Proposal-2]: if the UE is interested in or in the middle of D2D communication and is not capable of D2D communication simultaneously while camping on non-ProSe frequency, the UE considers the ProSe frequency to be the highest priority during D2D communication.
[Proposal-3]: The UE may camp on ProSe carrier dependent on the prioritization in the UE even though there is no detected cell in ProSe carrier if it is interested in or in the middle of D2D communication and it is not capable of D2D communication simultaneously while camping on non ProSe carrier.
[Proposal-4]: The UE stays in ProSe carrier if it is interested in or in the middle of D2D communication and it is in any cell selection.
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