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Introduction
In RAN1 74bis meeting, for discovery signal, working assumption is shown as following,
· Discovery uses a sequence plus message
· It is FFS whether the sequence may be the demodulation RS of the message
· For the message:
· PUSCH structure is reused, with:
· CRC is inserted, FFS between 16 and 24 bits
· Channel coding is used, FFS between Rel-8 turbo and tail-biting convolutional codes
· Rate matching is used for bit size matching and possibly for generating multiple transmissions
· Scrambling is to be used for interference randomization
· FFS whether UE-specific or not
· PUSCH DMRS is transmitted
· Possible additional RS is FFS
· Possible modifications to interleaver FFS
· CP length FFS
· Detailed RE mapping FFS
· Guard period details FFS
· FFS: consider the need for a time-varying hashing/scrambling function prior to channel coding
There are two options for sequence of discovery signal,
Option 1: the demodulation RS of the message
Option 2: sequence other than demodulation RS
Comparison of these two options
For option1: the sequence is with message, the PUSCH structure can be totally reused, and the specification effect is small, but the receive D2D UEs have to decode each one PRB pair or two PRB pairs to get the discovery message, which consume the power of D2D UEs very much, and the bandwidth of discovery and message have to be the same, another aspect is that the synchronization among D2D UEs must be guaranteed.


Figure 1: discovery sequence is demodulation sequence of discovery message
For option2: the sequence can be transmitted in other resource from the discovery message, because the sequence is first detected before the message, it can provide information about the synchronization, the resource allocation of the message, which can reduce the power consumption of receive UEs. On the other hand, this option needs to define new sequence and specification effect is much more than option1.





Figure 2 discovery sequence is other sequence than demodulation sequence of discovery message
Number of PRB pairs for discovery message
There are discovery subframes in each discovery period, and discovery resource can be shared among different D2D UEs. Whether 1 PRB pair or 2 PRB pairs are used for discovery message depend on lots of factors, the decoding threshold of 2 PRB pairs discovery message can be much lower than 1 PRB pair discovery message, but the interference and energy consumption is also higher. Our initial simulation comparison results are given as shown in figure 3, the detailed simulation assumptions are given as appendix. From the figure, we could see that the performance of discovery message with 1 PRB pair is much better than 2 PRB pairs. So we propose 1 PRB pair for discovery message could be the baseline for evaluation.
[image: ]
Figure 3: Discovery performance for different sizes of discovery resource 
Conclusion
In this contribution, we analyzed the two options of discovery design, one is DM RS sequence with discovery message, the other is other sequence followed by discovery message, and we prefer more of the sequence other than demodulation sequence, and the two step D2D discovery procedure.
We also gave the evaluation results to compare 1 PRB and 2PRBs used as discovery message, and we propose 1 PRB pair for discovery message could be the baseline for evaluation.
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Appendix
Table 1: System level simulation assumptions
	Parameter
	Assumption

	Layout
	Hexagonal grid, 3 sectors per site with 19 macro-site with wraparound
Option 5: Urban macro (1732 m ISD) with uniform UE distribution

	Channel model
	According to TR 36.843 v1.0.0

	Carrier frequency
	700 MHz

	System bandwidth
	10 MHz

	Network synchronization
	All eNodeBs are synchronized

	UE antenna configuration
	1 TX 1 RX

	Transmit power
	31dBm

	Number of D2D UEs per sector
	150 UEs

	UE drop for D2D UEs, for discovery
	As described in TR 36.843 v1.0.0

	Discovery Bandwidth
	44RBs

	Discovery subframes number in one period
	16

	Discovery signal format
	1 PRB PUSCH with two slots

	Resource allocation
	Random allocation within each period as baseline

	In-band emission
	[W,X,Y,Z] = [3,6,3,3]dB

	Message size
	104bits
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