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1 Introduction

In RAN1#74bis, the following has been left for the discussion in the coming meeting in relation to the means for resource allocation for D2D communication [1]:

Control signalling contents on D2D link may include (depending on the scenario):

· resource allocation (within any available resources for D2D communication)

· MCS indication

· other items FFS
and it was also concluded that [1]:

For transmission of control signalling on D2D link, FFS between: 

· Separate physical channel for control signalling, e.g. similar to PUCCH

· Multiplex control signalling into data channel, e.g. similar to UCI piggybacking on PUSCH, or at MAC level, or via DMRS. 

· FFS whether there could be only control signalling in this case

Furthermore, the following has been agreed on D2D and cellular signal transmissions multiplexing (which impacts resource allocation) [1]:

· TDM can be used for multiplexing D2D signal and cellular signal from individual UE perspective (at least within one carrier), including a mechanism for handling/avoiding collisions (details FFS)

· Study further the possibility to use FDM for D2D and cellular signals, including how to handle the near-far effect in case of FDM, and impact on waveform.

· Take into account both UE and system aspects 

In this contribution, we discuss some collision scenarios, particularly focusing on joint D2D and cellular operation.

2 Collision Scenarios (Single-UE Perspective)
Different collision scenarios for transmissions/receptions at a wireless device can be envisioned. If in a given interference condition the device is capable of dealing with a specific collision scenario, e.g., simultaneous transmissions or simultaneous receptions or simultaneous transmission and reception in a certain part of the spectrum, then the risk of data loss or communication delay can be avoided in these scenarios. If some collision scenarios are not supported, e.g., simultaneous transmission and reception in UL for D2D communication [2] which may occur e.g. due to scheduling, then some delays or even data loss may happen. In this section, we discuss some selected collision scenarios.
2.1 Simultaneous cellular UL transmission and D2D transmission by a UE

Simultaneous transmissions of cellular UL and D2D traffic by the same UE may not be feasible for all D2D-capable UEs, particularly when there are different timing references for the two transmission types and likely different physical channel formats, as well as the SC property may not be possible to maintain. If the UE is using for D2D communication resources provided by the network (e.g., upon the UE request), the network should also be able to coordinate between cellular and D2D transmissions, to avoid collisions with the UE’s UL transmissions which are also normally scheduled by the network.

· Proposal 1: Cellular UL transmission and D2D transmission, from a single UE perspective, are performed in a TDM fashion.

Observe that this scenario is different from the scenario when an UL transmission from one UE overlaps in time with a D2D transmission from another UE. The first scenario is from a single-UE perspective, i.e., it is a link-level scenario, whilst the second scenario is a system-level scenario (e.g., from a multi-UE network perspective; see e.g., [5]).

2.2 Simultaneous cellular UL transmission and D2D signal reception by a UE

Yet another scenario is simultaneous cellular UL transmission and D2D signal reception by the same UE, which may occur, e.g., due to independent cellular and D2D scheduling or the lack of information at either side. This scenario may require extra UE complexity, e.g., due to the need to handle intra-UE interference, or otherwise may impact cellular and/or D2D performance. 

· Proposal 2: Cellular UL transmission and D2D signal reception, from a single UE perspective, are performed in a TDM fashion.

2.3 Simultaneous reception of a cellular DL signal and a D2D signal by a UE
Another collision scenario is simultaneous reception of a cellular DL signal and a D2D signal by a UE. Previously it has been agreed by RAN1 that TDM should be assumed for UE transmission and reception in UL for D2D communication [2]. This assumption, however, does not cover reception of cellular DL signals which needs to be addressed to ensure joint operation of cellular services and D2D services.

Not supporting simultaneous reception of cellular DL signals and D2D signals in the UL spectrum may potentially degrade cellular DL performance and possibly also D2D service performance as well as increase the complexity of coordination between D2D and cellular services. At the same time, supporting such a scenario would not require any significant complexity in the UE.
· Proposal 3: All FDD D2D-capable UEs are able to simultaneously receive D2D signals in the UL spectrum and cellular LTE DL in the DL spectrum.
3 Summary

The following has been proposed in this contribution:

· Proposal 1: Cellular UL transmission and D2D transmission, from a single UE perspective, are performed in a TDM fashion.

· Proposal 2: Cellular UL transmission and D2D signal reception, from a single UE perspective, are performed in a TDM fashion.

· Proposal 3: All FDD D2D-capable UEs are able to simultaneously receive D2D signals in the UL spectrum and cellular LTE DL in the DL spectrum.
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