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1
Introduction
In this contribution, we discuss whether to use PUSCH channel interleaver for D2D channels.   We note that there are existing agreements for using PUSCH channel interleaver for SA, Data, and Discovery, but channel interleaver for PD2DSCH is yet to be deicided.  However, given the discussion relating to the CR for 36.212, we focus on channel interleaver for discovery and communication.

We note the following pertinent issues that impact this decision:

1. PUSCH channel interleaver changes the mapping from frequency first to time first due to a transpose operation that is performed during control multiplexing regardless of whether control is actually multiplexed or not. 

2. For D2D, the last symbol is punctured to account for TX-RX turn around and timing mismatch 
3. For D2D, the first symbol may be used for AGC training purposes at the receiver
a. Further, as per RAN4 LS, first 2-3 symbols may be used for AGC training purposes for higher order constellation 

4. For D2D communication, especially due to code block segmentation, aspects 2 and 3 will impact performance if channel interleaving is not performed as they will disproportionately affect first and the last code block. 

5. For D2D discovery, due to aspect 3 above, some performance loss will be obtained when interleaving is not performed

These aspects are shown in the Figure below:
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Figure 1 Channel interleaving and code block segmentation

Next, we provided simulation results for communication with a focus on large code block size.
[image: image2.emf]3 4 5 6 7 8

10

-3

10

-2

10

-1

10

0

SNR(dB)

BLER

Communications, 15264 Info Bits, 16 QAM, 50 PRB

 

 

Perfect AGC, No Interleaving

Perfect AGC, Interleaving

1 Symbol AGC, No Interleaving

1 Symbol AGC, Interleaving


Figure 2 BLER for D2D communication
Based on the simulation results, we make the following observations and proposals: 

Observation 1: for perfect AGC, the loss due to no interleaving is about 0.8 dB for D2D communication at large code block sizes.

Observation 2: for 1 symbol AGC, the loss due to no interleaving is about 0.25 dB for D2D communication at large code block sizes.

Proposal: PUSCH channel interleaver is used for all D2D channels. 
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