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1 Introduction
Rel-13 WI [1] was approved in RAN#66 meeting, and one of objectives is to enhance the Prose Direct Discovery by introducing the support for Prose discovery in partial and out of coverage.  

1) Define enhancements (if needed) to D2D discovery to enable the following features: 

a) Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].

The RRM impacts due to the support of OoC discovery was discussed in last RAN4 meeting, and the WF [2] was agreed with the proposals copied below.
	· Following requirements for OOC D2D Communications are reused for OOC D2D Discovery

· Transmission timing requirements (subclause 11.2 [TS 36.133])

· Initiation/Cease of SLSS Transmissions (subclause 11.3 [TS 36.133])

· Cell identification on DL associated with D2D (subclause 11.4 [TS 36.133])

· Clarify that UE is allowed to drop D2D to meet these requirements for TDD bands

· SyncRef UE selection/reselection (subclause 11.5 [TS 36.133])

· S-RSRP measurement accuracy (subclause 11.6 [TS 36.133])

· Out of coverage requirements for Discovery are defined for both FDD and TDD

· FFS on impact of multicarrier operation on OOC Discovery and Communication requirements.

· For example, applicability w.r.t. UE RRC state if in-coverage on WAN carrier, transmission timing accuracy, Tx/Rx Gaps and interruptions requirements, feasibility of Tx Gaps with SLSS behavior 2  transmissions may need to be clarified. 

· Note: SyncRef UE is assumed to follow Rel-12 / Behavior 2 as per RAN1 agreements


In can be seen that most of the requirements defined for Rel-12 OoC communication can be re-used in Rel-13 for OoC discovery with simple clarifications in the spec. However, there are still some open issues due to the fact that in Rel-13 UE can be OoC on the Prose carrier but still in coverage on the WAN carriers.

In this paper, we will discuss the remaining RRM issues for OoC Prose discovery, in particular the impacts to the WAN operation.  
2 Discussion

In Rel-12 the requirement for OoC communication is defined assuming UE is in any cell selection state, which means the UE is not in coverage on any carrier, and OoC/IC status is per UE. The new problem in Rel-13 with the introduction of inter-frequency Prose discovery (and also communication) is that UE can be OoC on the Prose carrier (no infra on that carrier) but still be IC on the WAN carriers. In other words, the OoC/IC status is per carrier, and UE performing Prose discovery or communication for PS may cause some impacts (e.g. interruptions) to the WAN operation on another carrier. Therefore, the requirements for OoC discovery (and communication) should take the WAN impacts into account.
Proposal 1: The OoC/IC status is per carrier, and the requirements for OoC discovery (and communication) should take the WAN impacts into account.
Next we discuss the possible impacts on WAN operation in terms of Tx/Rx gap or interruptions.
For OoC discovery Tx, RAN1 has agreed that UE should follow Behavior 2 for SLSS transmission, i.e. the SLSS is transmitted every 40ms. This is same behavior as Rel-12 Prose communication. Although a dedicated Tx chain is not required for UE to perform OoC discovery for PS, it is clear that discovery gap is not feasible with such frequent Tx behavior on the discovery carrier. Also in our understanding, we should follow the same interruption requirements as for Rel-12 Prose communication, i.e. no interruption is allowed. The same requirement should apply also for partial coverage and if UE is configured to follow Behavior 2 for SLSS transmission.
For OoC discovery Rx, UE is required to have a dedicated RF chain for Rx. Turning on/off the dedicated chain would cause interruptions to the WAN carriers. As there is no cell on the OoC carrier to synchronize to, there is no need for UE to first tune the RF to the DL carrier, so the number of interruptions due to re-tuning is 2, instead of 3 for inter-carrier discovery on an IC carrier.  

Proposal 2: For discovery Tx, no gap or interruption is allowed when SLSS transmission Behaviour 2 is used by the UE.
Proposal 3: For discovery Rx on OoC carrier, 2 interruptions of 1ms each are allowed before and after the discovery resource, and no gap is allowed.        

3 Conclusions 

In this paper, we discussed open issues in the RRM impacts from OoC discovery. Due to the introduction of inter-carrier Prose discovery and communication, there are some new considerations in the OoC requirements, in particular the impact to WAN operation. Specifically, we have the following proposals.

Proposal 1: The OoC/IC status is per carrier, and the requirements for OoC discovery (and communication) should take the WAN impacts into account.
Proposal 2: For discovery Tx, no gap or interruption is allowed when SLSS transmission Behaviour 2 is used by the UE.

Proposal 3: For discovery Rx on OoC carrier, 2 interruptions of 1ms each are allowed before and after the discovery resource, and no gap is allowed.        
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