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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. 
In RAN4#77, a WF [2] was agreed suggesting to further study the UE behaviour related discovery gap, and the measurement requirements to support mobility on a non-serving discovery carrier. 

	· RAN4 to discuss the following requirements for support of inter-frequency discovery

· Cell reselection requirements on non-serving carrier, if

· All discovery parameters and cell selection/reselection parameters for the non-serving cell are provided by the serving cell, &

· UE is not required to read any SIBs on the non-serving carrier.

· FFS on the expected UE and eNB behaviour for request and grant of  gaps for D2D operation on non-serving carrier, and whether and how it can be captured in the specification is FFS.


In RAN2#92 further agreements were made regarding both issues, and are sent to RAN4 in [3].
In this paper, based on RAN2 LS, we will discuss UE behaviour related discovery gap, and the measurement requirements to support mobility on a non-serving discovery carrier. We will also provide our view on the impacts of these two issues to RRM requirements.
2 Discussion

In RAN4#76bis and RAN4#77, the UE behaviour related to discovery gap were discussed extensively. In particular, UE needs to obtain synchronization and possibly subframe offset information on the non-serving discovery carrier, in order to get prepared for the following discovery TX or RX, and the subframes used for this purpose are considered as gap overhead. RAN4 replied to RAN2 in [4] the worst-case in terms of needed amount of gap overhead.

The estimation in [4] is considered as worst-case because it assumes that the overhead is the is needed for every discovery period as UE can only rely on these overhead subframes to get prepared for discovery TX or RX and support mobility when performing discovery on the non-serving carrier. However, it is clear that not all overheads are needed for each discovery period, in particular considering different configurations. In addition, other UE behaviours are envisioned which can reduce the needed gap overheads [5-7].
However, RAN2 already closed the of gap related UE behaviour and signalling support. The agreements are copied below.
	· A gap pattern consists of a period, offset, and a bitmap of configurable length N. Each bit in the bitmap corresponds to subframe on the serving cell (PCell).  

· The UE takes into account all associated overheads (retuning and RAN4 overheads) and incorporates them into the bitmap included in the gap request.  


It can be seen that the needed amount of gap overhead is up to UE (requesting gap) and network (granting gap) implementation. RAN4 could discuss more optimized UE behavior for gap usage, and capture such optimizations in RAN4 RRM requirements, but as the signaling for discovery gap is finalized in RAN2, those optimizations should not impact RAN2 signaling. In our understanding, the solutions in [5-7] all have signaling impacts, thus may not be proper to be included in Rel-13.
Proposal 1: RAN4 could discuss the optimized UE behavior related to discovery gap in Rel-13, but RAN2 signaling and procerus should not be impacted.
As mentioned above, in the current RAN2 procedure, UE is assumed to utilize the overhead of the discovery gaps to support the mobility on non-serving carrier. The mobility mechanism is same as legacy cell selection/reselection as captured in [3] and copied below. 
	· RAN2 would also like to inform to RAN4 that, RAN2 discussed that when a UE intends to perform inter-frequency/PLMN discovery then it follows legacy cell selection/reselection mechanism on that frequency (i.e. non-serving frequency). RAN2 also considered measurement requirements can be relaxed for non-serving frequency where discovery transmission is performed. However, RAN2 would like to request RAN4 to take final decision on any relaxation of measurement requirement.


The mobility performance can be defined if serving cell provides all the parameters for cell (re)selection and discovery resources, because otherwise UE may not have the resources/opportunities to read the SIB of a non-serving cell on discovery carrier, so the mobility is only best effort based.
Since the mobility mechanism on non-serving discovery carrier is cell (re)selection, it is straightforward to re-use the current cell (re)selection requirements for idle mode. The relevant requirements in current section 4.2 is the measurement of serving cell (corresponding to reference cell on the non-serving discovery carrier) and intra-frequency neighbor cells. In our view, the requirements can be re-used, with discovery period replacing the DRX period in idle mode. As the idle mode requirements are already relaxed, we do not see a need for further relaxation. There are additional values for discovery period compared to DRX cycles, and we think for discovery period smaller than 320ms, the measurement requirement of 320ms can be used. For example, the detection, measurement and evaluation requirements for neighbor cell can be defined as in the table below. 
	Discovery period [s]
	Tdetect,EUTRAN_Intra [s] (number of discovery periods)
	Tmeasure,EUTRAN_Intra [s] (number of discovery periods)
	Tevaluate,E-UTRAN_intra
[s] (number of discovery periods)

	<=0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


Proposal 2: For measurement requirements on non-serving discovery carrier, and current idle mode requirements for serving and intra-frequency neighbor cells are re-used, with discovery period replacing the DRX cycle. For discovery period smaller than 320ms, the measurement requirement of 320ms apply. 
3 Conclusions 

In this paper, we discussed the remaining RRM issues for inter-carrier discovery. For gap related UE behaviour we think the fact that RAN2 already finished the WI should be considered. For the mobility measurement on the non-serving discovery carrier, we also provided our views on how to define the requirements.    
We have the following proposals:

Proposal 1: RAN4 could discuss the optimized UE behavior related to discovery gap in Rel-13, but RAN2 signaling and procerus should not be impacted.
Proposal 2: For measurement requirements on non-serving discovery carrier, and current idle mode requirements for serving and intra-frequency neighbor cells are re-used, with discovery period replacing the DRX cycle. For discovery period smaller than 320ms, the measurement requirement of 320ms apply.
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