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1 Introduction
In RAN2 #83bis meeting, it was agreed that transmission and reception of discovery messages should be supported in both RRC_IDLE mode and in RRC_CONNECTED mode. In latter case, the UE may need to support both LTE Uu operation and D2D discovery. Therefore, in this contribution, we discuss if there is any impact on LTE Uu operation due to D2D discovery procedure i.e. how to support coexistence between LTE Uu operation and discovery operation.
2 Co-existence with LTE Uu operation
As shown in the following RAN1 agreements on D2D discovery [1], the D2D discovery message is transmitted in UL spectrum or UL subframes and the UE cannot transmit and receive D2D signal simultaneously.
	· It is assumed that D2D operates in UL spectrum (in case of FDD) or UL subframes of the cell giving coverage (in case of TDD except when out of coverage)

· Use of DL subframes in case of TDD can be studied further

· It is assumed that D2D transmission/reception does not use full duplex on a given carrier


The UE would receive normal LTE service including data and control signalling while it enables discovery procedure in uplink. The co-existence with LTE Uu operation should be considered in both uplink and downlink respectively.
· Uplink transmission: the above agreed constraints on D2D transmission/reception should be applied to D2D reception and transmission of uplink signal. Otherwise, the UE will experience severe self-interference from uplink signal. Therefore, the UE cannot transmit LTE uplink signalling and receive D2D discovery simultaneously, when D2D discovery zone and LTE uplink transmission are overlapped. In case of PRACH transmission, the eNB can make sure that D2D discovery zone is not overlapped with PRACH region. However, in case of uplink data/control information, the eNB may schedule/configure uplink resource in the same subframe which is overlapped with discovery zone if the eNB does not know whether the UE perform D2D discovery procedure. In this case, the UE should prioritize either LTE uplink transmission or discovery signal.  

Observation 1: the UE cannot support transmitting normal LTE uplink signaling and receiving discovery signal in uplink simultaneously.
· Downlink reception: It should be clarified first whether the UE is capable of receiving both normal LTE downlink signal and discovery signal in uplink band. In general, in order to allow simultaneous reception in both downlink and uplink bands, two Rx chain would be required, similarly to inter-band DL CA functionality. However, due to the fact that in D2D case, the band of one Rx chain is the same as in the Tx chain of the other Rx band, the support of simultaneous reception may impact the current design of UE transceiver architecture. We think that this issue should be first evaluated by RAN4 whether it is feasible to support simultaneous reception considering different UE architecture.
Observation 2: Regardless whether UE supports CA with multiple Rx chain, it may or may not support the simultaneous reception of normal LTE downlink signal and D2D discovery in uplink band depending on the UE architecture.
Proposal: RAN2 should consult with RAN4 whether it is feasible to support simultaneous reception of Uu signal in the downlink band and discovery signal in the uplink band.
3 Conclusion

In this document, we investigated if there is any impact on LTE Uu operation due to D2D discovery procedure i.e. coexistence between LTE Uu operation and discovery operation. Based on the Section 2, we propose the following observations and proposal. 
Observation 1: the UE cannot support transmitting normal LTE uplink signaling and receiving discovery signal in uplink simultaneously.

Observation 2: Regardless whether UE supports CA with multiple Rx chain, it may or may not support the simultaneous reception of normal LTE downlink signal and D2D discovery in uplink band depending on the UE architecture.

Proposal: RAN2 should consult with RAN4 whether it is feasible to support simultaneous reception of Uu signal in the downlink band and discovery signal in the uplink band.
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