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1 Introduction
In the D2D WI, there is a WA that D2D communication and discovery signals would reuse the PUSCH interleaver [2]:
For Discovery and data communication and SA, no modification to (PUSCH) interleaver

This decision was taken early, before most of the D2D channels were designed. In fact, there was no substantial discussion on interleaving, and the WA was taken to avoid spending time optimizing a function thatwould only provide marginal performance gain, especially given that overall in Rel-12 D2D performance is not optimized. 
In addition, at the time interleaving was briefly discussed, it was unclear if there would be some information to be transmitted in a “UCI-like” manner. Now that the WI is nearing completion, we can see there is no “UCI-like” information and therefore using the PUSCH interleaver is unnecessary. There are two other benefits for not supporting channel interleaving; first, the D2D specifications will be easier to understand as the complex sections of 36.212 need not be referenced, and second, D2D UEs need not implement a new channel deinterleaving function. Thus, we propose to discuss the WA and agree on transmitting the data and discovery D2D channels (PSDCH/PSCCH/PSSCH) without an interleaver. Note that no interleaving was agreed for the PSBCH.
2 On interleaving in Rel-8
In Rel-8, there was a lot of discussion about using an interleaver on the downlink. The matter was settled at RAN1#50, where it was agreed not to use an interleaver: based on simulations from multiple companies, there was no or very limited performance gain (see for instance results in [1]).

For the uplink, an interleaver was added. However, the reason was to multiplex PUSCH with control information (UCI) and provide more error protection to the control bits by mapping them near the RS used for demodulation. In order to fulfill that purpose (unequal error protection), the PUSCH interleaver was designed

For D2D, there is no such multiplexing of data and control in the same PRB pair. Thus, the goal of using an interleaver would be to improve link performance. In the next section, we show (as expected given rel-8) that there is no significant performance gain using the PUSCH interleaver.
3 Link performance analysis

Link performance with and without PUSCH interleaver is compared. Two block sizes are used: one roughly corresponding to the discovery message size, and one of about 2000 bits to model “high” data rate communication. The other parameters are listed in Table 1.
Table 1. Link parameters

	Carrier frequency
	2 GHz 

	System bandwidth
	10 MHz (50 RBs)

	Number of antennas
	1 Tx, 2 Rx

	Receiver type
	MRC

	Channel model
	ETU

	Synchronization
	Perfect time and frequency synchronization

	Mobility
	3 km/h 

	Data format
	Discovery
	Payload size
	256 bits

	
	
	Allocated BW
	2 RBs

	
	Communication
	Payload size
	2088 bits

	
	
	Allocated BW
	22 RBs 


Figure 1 and Figure 2 show the results for the discovery packet size and for the larger packet size, respectively. As it can be seen, the curves with interleaving and without interleaving are almost undistinguishable.
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Figure 1. Link performance for the discover packet size
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Figure 2. Link performance for the larger packet size

4 Conclusion

In this contribution, we showed that the PUSCH interleaver does not bring any link performance gain for D2D. This was a priori expected because the agreements for no interleaver on the downlink in Rel-8 were based on no performance gain seen with the interleaver. Having the interleaver added for D2D on would require some additional design complexity since a de-interleaver, currently not in the UE implementation, would need to be added. On the other hand, not having the interleaver simply requires removing an existing block. Consequently, we propose the following:

· Proposal: no interleaver is used for D2D
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