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1 Introduction
The D2D operation takes place on UL carrier in FDD spectrum and on UL subframes in TDD spectrum.   This basically means that the UL resources are shared between D2D UEs and cellular UEs. This may have impact on the existing cellular requirements. In this paper we discuss the priority between cellular measurement procedure and D2D operation when they take place simultaneously. 

2 Discussion
D2D comprises two applications in Release 12. The first application is D2D Discovery and it is supported in Public Safety (PS) and non-public safety scenarios. The second application is D2D Communication and it is supported in PS scenario. D2D is expected to be operated on the UL carrier of FDD spectrum and UL subframes of TDD spectrum. This implies that if a single receiver is used it has be retuned to cellular frequency and D2D carrier frequency when switching operation. 
RAN1 has discussed the time domain conflict between uplink WAN operation and D2D operation, and an agreement was reached. The agreement is that in any time-domain conflict between uplink WAN operation and D2D transmission/reception and/or switching, the uplink WAN transmission is always prioritized [List of RAN1 agreements on D2D up till RAN1#78]. The impact of this agreement can be twofold as explained below. 
D2D Discovery

Firstly, the main difference between D2D Discovery and D2D Communication is that the former is a one way while the latter is a bi-directional (VoIP) communication. 
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Figure 1: D2D Discovery operation wherein the UE receives DL from two sources.
It can be noted from Figure 1 that a D2D UE may receive DL from two sources in D2D Discovery operation. The first source being the legacy cellular DL on DL carrier/subframe and from the second source it receives the D2D Discovery signals on the UL carrier/subframes. It is noteworthy that simultaneous reception is not possible. The D2D UE receiver has to be retuned every time from being able to receive in cellular frequency  (f1) to be able to receive in the D2D frequency (f2) and vice versa. There is a cost, switching subframe, and interruption associated with retuning.  An interruption (gap) of 1 subframe occurs as a result of switching of operation between UL WAN and D2D operation. 
The various cellular measurement procedures may require a certain number of subframes per radio frame to perform its measurements. If N number of subframes is guaranteed for each measurement type as listed in [1], then there should not be any significant impact on the cellular measurement procedures. This example with single receiver resembles the operation of HD-FDD MTC because in both these example limited subframes are available. In case of the HD-FDD MTC the approach was that eNB guarantees certain number of DL subframes at the UE for various measurement. Examples of cellular measurements that require DL- and (UL) subframes that may be affected as a result of D2D Discovery are the following:
· RLM, unless one subframe per radio frame may be guaranteed for the RLM measurements,

· Mobility related intra-frequency RRM requirements, unless a sufficient number of subframes is made available for the measurements (e.g., subframes #0 and #5),

· Bidirectional measurements with at least one DL component, e.g., UE Rx-Tx or even eNodeB Rx-Tx,

· RSTD measurements, unless all the positioning subframes indicated in the OTDOA assistance data are available for the measurements,

· Inter-frequency and inter-RAT measurements, unless the necessary subframes are available for the UE measurements (note that in these measurements are likely to performed by the assumed UE during measurement gaps),

· Receiving DL control channels, e.g., PDCCH containing DL or UL scheduling grants or PHICH with network feedback to UE’s UL transmissions,

· SI reading (e.g., MIB and SIB1), unless subframes #0 and #5 are available for cellular DL operation for the UE,

· MBMS MCH reading and MBSFN measurements,

· Increased number of retransmissions may be needed for DL channels to meet requirements when there is a probability of collision in time with D2D operation.
· Proposal 1: The WAN measurements are prioritized over D2D operation by the D2D discovery capable UE if they happen to occur in same time instance.

· Proposal 2: The D2D discovery capable UE shall meet the existing WAN measurement requirements provided that the (if any) interruption due to switching/retuning does not impact the necessary subframes (N) required for the corresponding WAN measurements. 
D2D Communication

Secondly, the D2D Communication is a different case because it supports bi-directional communication as illustrated in Figure 2. The existing RAN1 agreement that the WAN procedures are prioritized over D2D operation is applicable for D2D Communication also. This means there may be no impact on the RRM requirements provided that this agreement is applied. Similar to the case of D2D Discovery, also here it is important that the scheduling and resource partitioning is done in a way that does not affect number of subframes that are required to perform the various RRM measurements and ensuring that the interruption takes place outside of these subframes.  
In Figure 2 below it can be noted that simultaneous reception in cellular (DL spectrum) and D2D (UL spectrum) is possible provided that D2D UE has two receiver chains [1] and therefore no prioritization would be required. However also in this case interruption of 1 subframe occurs due to switching reception between D2D-to-WAN or WAN-to-D2D, However if necessary subframes used by the UE for WAN measurements do not overlap with switching then the UE should meet the corresponding measurement requirements. Hence, there is no impact on RRM requirements provided that the subframes necessary for WAN measurements are available at the UE i.e. if not affected due to switching/retuning.  
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Figure 2: D2D Communication operation wherein the UE receives DL from two sources and transmits two types of UL. 

· Proposal 3: The D2D communication capable UE shall meet the existing WAN measurement requirements provided that the (if any) interruption due to switching/retuning does not impact the necessary subframes (N) required for the corresponding WAN measurements. 
Prioritization of measurement- and autonomous gaps
Measurement gaps and/or autonomous gaps may be used by D2D UEs for measuring on inter-cell or inter-RAT measurements. It is suggested that if the D2D capable UE is configured with measurement gaps then the D2D UE should prioritize the inter-frequency and inter-RAT measurements over D2D operation in the case that the latter occurs during the gaps. The consequences if this prioritization is not done would be that fundamental RRM procedures such as mobility management, cell searching, SI-reading would be impacted. 
· Proposal 4: The WAN measurements during measurement gaps are prioritized over D2D operation by the D2D UE if they happen to occur in same time instance. 
3 Summary  
In this paper we have discussed prioritization of cellular- and D2D operation if they occur simultaneously. It is important to prioritize cellular measurement procedures over D2D procedures if there is a collision in time to avoid or minimize the impact on cellular procedures. In the case that there is a collision between measurement- and autonomous gaps of D2D UE and D2D operation then it is suggested that gaps are prioritized. 
· Proposal 1: The WAN measurements are prioritized over D2D operation by the D2D discovery capable UE if they happen to occur in same time instance.
· Proposal 2: The D2D discovery capable UE shall meet the existing WAN measurement requirements provided that the (if any) interruption due to switching/retuning does not impact the necessary subframes (N) required for the corresponding WAN measurements. 

· Proposal 3: The D2D communication capable UE shall meet the existing WAN measurement requirements provided that the (if any) interruption due to switching/retuning does not impact the necessary subframes (N) required for the corresponding WAN measurements. 
· Proposal 4: The WAN measurements during measurement gaps are prioritized over D2D operation by the D2D UE if they happen to occur in same time instance. 
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