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1 Introduction
Multi-carrier Prose discovery is supported by the Rel-13 D2D enhancement WI [1]. RAN4 has been discussing the RRM impacts of multi-carrier Prose discovery for several meetings. One specific case impacted by the multi-carrier Prose discovery is OoC discovery, and the RRM impacts have also been addressed. As in Rel-13 Prose communication is also extended to multi-carrier and is supported in the same way as discovery, the OoC requirements will apply to both discovery and communication.

In RAN4#76bis, WF [2] proposing to re-use most of requirements for Rel-12 OoC Prose communication was agreed. However, the impacts of multi-carrier support was left open. In RAN4#77, WF [3] was agreed with following proposals.  
	· RRM requirements for OoC Discovery (and also Communication) should be extended to support the scenario where UE is out-of-coverage on the ProSe carrier, while being camped on or connected to a cell on the non-Prose carrier(s).
· The OoC/IC status is per carrier, and WAN impacts due to OoC Discovery (and also Communication) should be considered.

· For OoC Discovery (and also Communication) Rx on Prose carrier, or for OoC Discovery (and also Communication) Tx on Prose carrier and if UE has dedicated Tx chain, solutions for interruption requirements are captured in R4-158139. It should be noted that requirements for PS could be different from that for commercial.

· FFS if in PS and commercial Prose operation can be distinguished in 36.133 

· For OoC Discovery (and also Communication) Tx on Prose carrier and if UE has shared Tx chain for WAN carrier and Prose carrier, gap is allowed or not is FFS, and decision should be made in RAN4#78


In this paper, we will provide our views on the remaining issues of OoC discovery/communication, namely the interruption requirements and the shared RF chain.
2 Discussion

In Rel-12, the RRM requirements for OoC communication apply when UE is in any cell selection state, i.e. UE is not in coverage in any carrier. In Rel-13, Prose discovery (and also communication) can be done on the Prose carrier without any network coverage, and at the same time the UE is camped on or connected to a cell on the non-Prose carrier(s). Therefore, when UE is performing multi-carrier discovery/communication on OoC, the serving carriers may also be impacted due to RF turning ON/OFF on the OoC carrier, or RF switching between OoC and serving carrier.
Firstly, we will discuss the interruption requirements for the following cases where UE has dedicatee RF chain for Prose.

· OoC communication TX or RX,

· OoC discovery RX,

· OoC discovery TX with dedicated TX chain.
In Rel-12 Prose communication for both OoC and IC are supported only for PS, and there no interruption is allowed when it is performed IC. One reason is that the communication is for PS so power consumption is not a big concern, and another reason is that communication period is small with the maximal cycle at 320ms.
After Rel-12 completion there was some discussions whether to allow additional interruptions during communication. In Rel-13 with the supported discovery period extended down to as small as 40ms, the issue was raised up again with several options for the interruption requirements. We provided our analysis on interruptions in the companion paper [4].
Our proposal in [4] is that Rel-12 interruption requirements for during Prose discovery is re-used, but for discovery period smaller than 320ms, an upper limit is defined to restrict the interruption rate. We think such requirements can apply to both PS and non-PS discovery, and also communication, even the Prose is performed on OoC carrier. We do not identify strong motivation to define different requirements for PS and non-PS, e.g. the power saving brought by allowing interruptions is a valid gain no matter what the purpose of Prose is.  
Proposal 1: Interruption requirements as proposed in [4] are also applied to OoC discovery and communication.

Next we will discuss the gap requirements for the following cases where UE does not have a dedicatee RF chain for Prose.
· OoC discovery TX with shared TX chain.

When UE is performing OoC discovery TX, it will follow SLSS Behavior 2 for SLSS transmission, i.e. in each discovery period UE sends discovery, SLSS is transmitted every 40ms. When the TX chain is shared between OoC discovery carrier and a serving carrier, this means the frequency switching occurs every 40ms, thus 2 subframes are not us-able for Uu scheduling. As RAN2 already agreed that during the TX gap UE shall prioritize the discovery (including SLSS in our understanding) and related overhead, we think there is no need to forbid the gap given the UE behaviour is clearly defined.    
Proposal 2: No additional restriction on discovery gap for OoC is defined. 
3 Conclusions 

In this paper, we discussed the remaining RRM issues for OoC discovery and communication from last meeting. In general, we don’t see a strong rationale to define different requirements for OoC compared to IC in terms of multi-carrier support.    
We have the following proposals:

Proposal 1: Interruption requirements as proposed in [4] are also applied to OoC discovery and communication.
Proposal 2: No additional restriction on discovery gap for OoC is defined.
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