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1. Introduction
There are four combinations of simultaneous transmission/reception of cellular signals and D2D signals from the view point of ProSe-activated UE communicating with the network. 

The combinations are:

· UL cellular signal transmission and D2D signal transmission
· UL cellular signal transmission and D2D signal reception

· DL cellular signal reception and D2D signal transmission

· DL cellular signal reception and D2D signal reception

Due to intra-UE interference, the first and second ones are virtually impossible, and have been precluded by two agreements reached in RAN1#75 meeting. The third one is possible in FDD system. The fourth one is possible in FDD system if the UE has two receivers which can simultaneously operate on DL spectrum and UL spectrum respectively. However, it seems that RAN1 position has been unclear with the fourth one. In this contribution we discuss this issue.
Another issue also needs discussion. In RAN1#75 meeting, the following agreement was reached:

· From individual UE perspective, on a given carrier D2D signal reception and cellular UL transmission do not use full duplex

And it was also agreed to discuss further the following aspect [1, 2]: 
· Mechanisms for handling/avoiding collisions between cellular signal and D2D signal are FFS. Options include but not limited to:
· by eNB scheduler and/or
· by  dropping D2D transmission by D2D Tx UE
· Other collision avoidance mechanisms between cellular ACK/NACK feedback from an individual UE and D2D signal
· e.g. cellular ACK/NACK feedback from an individual UE is transmitted according to a reference TDD UL/DL configuration which is indicated by eNB for frame structure type 2
In this contribution we share our view on handling/collisions between cellular signal and D2D signal.
2. Discussion
2.1. DL cellular signal reception and D2D signal reception

Mandating ProSe-capable UE to have a capability of simultaneous reception of DL cellular signal and D2D signal has both merit and demerit:

· Merit: In NW-assisted ProSe, the network can transmit control signals to ProSe-enabled UE in any DL subframe (if resource is available) regardless of whether the ProSe UE is receiving D2D signals. ProSe UE doen’t have to know whether its companion ProSe UE will receive DL cellular signal in a DL subframe in which the ProSe UE will transmit D2D signals to the companion ProSe UE.
· Demerit: ProSe-capable UE needs to have two receivers which can operate on DL and UL spectrums respectively at the same time. Having ProSe UE have two receivers increases UE hardware cost. This could be an obstacle to fast and wide spread of ProSe-based commercial applications at reasonable costs in future markets.
If having two receivers is optional, ProSe-activated UE with multiple receivers and with single receiver will likely coexist in a network. This should increase complexity of eNodeB’s management of radio resource for ProSe communication. In this regard, it might be better to choose one of two: (1) any ProSe UE has a capability of simultaneous reception of DL cellular signal and D2D signal (2) any ProSe UE never receive DL cellular signal and D2D signal at the same time. 
From the view point of reducing ProSe UE cost, (2) is more favorable.
Proposal 1: Any ProSe UE is never required to receive a DL cellular signal and D2D signal at the same time. 

2.2. UL cellular signal transmission and D2D signal reception

When UL cellular transmission and D2D signal reception take place in a ProSe UE at the same time, it can happen that the received D2D signal cannot be successfully decoded by the UE due to strong intra-UE in-band interference.
Our preference for the approach to this issue is that UE doesn’t transmit D2D signals to its companion ProSe UE when the D2D signal transmission coincides with UL cellular signal transmission by the companion UE. This can be made possible by:
· Alt.#1: A set of D2D subframes per 10 ms is configured to ProSe UE, by which the UE knows which subframes it is allowed to use and transmit D2D signals, or to have to listen for D2D signals.

· Alt.#2: ProSe UE receives an indication of when it cannot transmit D2D signals or when its companion ProSe UE will transmit UL cellular signals.

In case of Alt.#1, though transmission opportunity is limited, signaling overhead can be small. Once the configuration is completed, there cannot be misunderstanding of transmission and reception opportunities between the eNodeB and ProSe UEs. In case of Alt.#2, signaling overhead could be significantly large. This also cannot prevent misunderstanding completely, because a transmitting UE may not always be aware of its set of receiving UEs. Therefore, Alt.#1 seems better than Alt.#2. Therefore we propose the following:
Proposal 2: A set of D2D subframes per 10 ms is configured to a ProSe UE, by which the UE knows which subframes it is allowed to use and transmit D2D signals, or to have to listen for D2D signals.

3. Conclusion
We make the following proposals:
Proposal 1: Any ProSe UE is never required to receive a DL cellular signal and D2D signal at the same time. 

Proposal 2: A set of D2D subframes per 10 ms is configured to a ProSe UE, by which the UE knows which subframes it is allowed to use and transmit D2D signals, or to have to listen for D2D signals.
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