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1 Introduction
RAN4 receives an LS from RAN1 on UE multicarrier capabilities [1], according to which:
· The RAN1 assumption is:
· For communication, RAN1 assumes that UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· For discovery, RAN1 assumes that UE may not be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D

· The question addressed to RAN4 is:

· RAN1 asks feasibility and implication of simultaneous reception of cellular on DL spectrum and D2D associated UL spectrum for FDD band
· RAN1 asks feasibility and implication of single receiver chain switching between cellular spectrum and D2D reception associated UL spectrum for FDD band
In this contribution, we discuss the implication of using a single receiver chain while switching between cellular DL and D2D (in the UL spectrum) vs. simultaneous reception of cellular DL and D2D. Based on the discussion we propose a draft LS in [2].
2 Impact on RRM and Performance Requirements of Sharing a Single Receiver Chain between Cellular DL and D2D Operation
In general, it is straightforward that a D2D-capable UE sharing its receiver between operating D2D on carrier frequency f1 and cellular DL on carrier frequency f2, may not be able to receive critical signals or channels in DL on f2 (irrespective of whether f1 and f2 belong to the same band or not). If this is the case, the impact on at least the following may be expected:
· 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.

To ensure that the current requirements can be met for most of the above it may be sufficient that certain subframes of the respective measured cell are made available for cellular DL operation, which may be achieved, e.g., by avoiding the overlap of D2D subframes with the critical subframes (e.g., subframe #0 and #5) or prioritizing cellular DL operation over D2D operation in certain subframes depending on RAN1 agreement (in other subframes D2D operation may be prioritized over the cellular DL operation as per RAN1 agreement) or a combination of the two. While avoiding the overlap, also the time necessary for receiver switching between the cellular DL operation and D2D operation may need to be accounted for.
· Observation 1: Designing D2D-capable UEs with a single receiver chain is feasible and may be reasonable due to cost efficiency. There may be some impact on the RRM and performance requirements applicability for such UEs, but the amount of impact may be significantly reduced by developing proper requirements conditions.
3 On Simultaneous Operation of Cellular DL and D2D

Simultaneous operation of cellular DL and D2D may be feasible from the RRM and performance requirements point of view, although activation/deactivation of each of the receivers may cause interruptions, e.g., when a receiver for D2D operation is activated or deactivated there may be interruptions on the serving cellular DL carrier frequency. 
Such architecture may also not be always very attractive or feasible from the RF point of view. To support such a scenario, the UE needs to be capable of supporting receiving on both f1 and f2 for each specific combination of (f1,f2), and the corresponding new RF requirements would need to be developed for each such combination by the RF group.

· Observation 2: If the UE has two receiver chains, simultaneous operation of cellular DL and D2D may be feasible from RRM and performance perspective, though still with some interruption impact. However, new RF requirements would need to be developed for each combination of (f1,f2), where f1 is the carrier frequency for cellular DL operation and f2 is the carrier frequency for D2D operation.

4 Summary

The following have been observed and proposed in this contribution:

· Observation 1: Designing D2D-capable UEs with a single receiver chain is feasible and may be reasonable due to cost efficiency. There may be some impact on the RRM and performance requirements applicability for such UEs, but the amount of impact may be significantly reduced by developing proper requirements conditions.
· Observation 2: If the UE has two receiver chains, simultaneous operation of cellular DL and D2D may be feasible from RRM and performance perspective, though still with some interruption impact. However, new RF requirements would need to be developed for each combination of (f1,f2), where f1 is the carrier frequency for cellular DL operation and f2 is the carrier frequency for D2D operation.

Based on the above, a draft LS out is provided in [2].
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