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1 Introduction

With the progress of D2D in RAN1 and RAN4 RRM part, the demodulation part is expected to be discussed in this meeting. In this contribution, we would like to provide our initial views on D2D demodulation requirement.  
2 Discussion on D2D requirements
In this section, we would like give a summary of D2D procedure firstly, and then show our preference on demodulation requirements.
2.1 General Background
The D2D involves D2D discovery and D2D communication parts, which are:

· D2D discovery: UE transmits and receive D2D discovery signal and message in a resource allocated by eNB or on a predefined way to be discovered and to discover other UE. The semi-static allocated resources are indicated to the UEs via SIB.

· D2D Communication: UE transmits and receiver D2D packet on a resource allocated by eNB or in a predefined way. D2D communication transmission comprises of scheduling assignment (SA) and D2D data packet.

Regarding the D2D discovery procedure, there are two types, which are:

· Type 1: A discovery procedure where resource for discovery signal transmission are allocated on a non UE specific basis (i.e a resource pool is configured by eNB and UE autonomously picks the resource from pool to transmit D2D discovery signal).
· Type 2: A Discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis (e.e the UE-specify D2D discovery resource is allocated by eNB).
Regarding the D2D communication procedure, there are also two modes, which are:
· Mode 1: eNodeB or Release-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information.

· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information.

2.2 Demodulation requirement

Here we provided our analysis and view on the test setup for D2D demodulation.
· New channel and signal
Regarding the transmissions from eNB to D2D-UE and D2D-UE to D2D-UE, we think following new channels should be tested for the purpose of performance verification, which are:

· PDCCH with DCI format 5 (D2D grant): transmitted from eNB to D2D-UE, carried in PDCCH DCI format 5, used for communication mode-1
· PSBCH (PD2DSCH): transmitted from D2D-UE to D2D-UE, similar with PBCH

· PSDCH (Discovery signal): transmitted from D2D-UE to D2D-UE for carrying the user-data
· PSCCH (communication of SA): transmitted from D2D-UE to D2D-UE for carrying the scheduling information of communication data

· PSSCH (communication of data): transmitted from D2D-UE to D2D-UE for carrying the user-data.
Regarding the procedure of discovery and communication, the D2D UE with discovery functionality may not capture the communication capability because more hardware is needed to better support communication function, such as two RX chain. So, from this UE capability point of view, the UE demodulation requirement should verify the demodulation performance of both Discovery signal and communication data, although PSDCH and PSSCH have the similar channel design.

Proposal 1

The D2D demodulation test should cover the following channel/signal newly introduced for D2D user:

· PDCCH with DCI format-5
· PSBCH (PD2DSCH)
· PSDCH (Discovery data)
· PSCCH (SA)
· PSSCH (communication data)
· AGC problem
According to the previous discussion in RAN4, it was agreed that depending on different modulation order, one or more LTE symbols are required for AGC and can’t be used for demodulation performance. So, considering D2D demodulation performance requirement, corresponding UE behaviour should be explicitly clarified when performing simulation alignment.
· Time and frequency offset

The time and frequency offset would happen between D2D transmissions, For example:

· Regarding the D2D communication between D2D UEs which are allocated in single-cell coverage, the time-offset would occur when a D2D UE receive the signal from another D2D UE.

· Also, regarding the D2D communication between D2D UEs which are allocated in inter-cell coverage respectively, then the frequency-offset would exist between different signal sources. For example, a D2D UE would receive signals from intra-cell D2D UE and inter-cell D2D UE, and then the frequency offset would exist between the signals transmitted from intra-cell D2D UE and inter-cell D2D UE. 

 Considering these, the frequency and time error should be taken into consideration in D2D demodulation requirements.

· TX EVM
For communication between D2D UEs, UL spectrum (or UL subframe) would be used for data transmission, so the UE TX EVM could be reused for D2D transmitter.

3 Conclusion
In this contribution, we present our analysis on D2D demodulation tests, and based on our analysis we propose that:

Proposal 1

The D2D demodulation test should cover the following channel/signal newly introduced for D2D user:

· PDCCH with DCI format-5
· PSBCH
· PSDCH
· PSCCH

· PSSCH
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