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1 Introduction
This contribution compares the patterns submitted to the email discussion [77-19] “Type 2B discovery for D2D”, and listed in [1]. 
Section 3 compares the patterns assuming that there is no repetition of discovery message in a discovery period. 
2 Simulation assumptions

Several scenarios are simulated:

· Scenario 1: Nt=8 discovery subframes, Nf=44 discovery resources per subframe, Nu=15 UEs/cell

· Scenario 2: Nt=72 discovery subframes, Nf=44 discovery resources per subframe, Nu=150 UEs/cell

Both simulation options 1 and 3 (with non-line-of-sight) as described in [2] are evaluated for scenarios 1 and 2. Also the entire bandwidth excluding PUCCH resource is considered for discovery transmissions.
During the email discussion, some cell-specific shifts proposed to avoid/reduce full hopping pattern collision among cells. Such shifts are not included in our comparisons as they can be applied to most of the patterns to address the pattern collision issue.  
3 Comparison of the patterns with no repetition
Figure 1–Figure 4 show the average number of discovered UEs as a function of number of discovery periods for different scenario and layout options. The performance of random time-frequency hopping is included as a baseline. The random pattern does not allow reception combining of discovery signals over multiple discovery periods, whereas deterministic patterns allow combining. The improvement due to combining over discovery periods is not shown in the following as it would be the same for all the deterministic hopping patterns. Patterns mainly concerned about hopping design for repetitions within a discovery period are not shown in the comparison. It is noted that Huawei’s and Intel’s patterns are the same in the simulations. For the simulated ASUSTek’s pattern, we chose q=1, r=0, and p=23.The results in the figures lead to the following observation: 
Observation 1: The proposed patterns perform close to each other, especially as the number of discovery subframes within a discovery period increases.
During the email discussion, it was mentioned by LGE and Qualcomm that the pattern proposed by Huawei has a tail issue in the CDF of number of discovered UEs. However, pathloss was not considered in the corresponding analysis. When pathloss is included, this tail issue is not present any more. 
Observation 2: Considering the pathloss impact, the tail of number of discovered UEs CDF is virtually the same for the considered patterns.
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Figure 1: Average number of discovered UEs in scenario 1, option 1
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Figure 2: average number of discovered UEs in scenario 1, option 3 (NLoS)
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Figure 3: average number of discovered UEs in scenario 2, option 1
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Figure 4: average number of discovered UEs in scenario 2, option 3 (NLoS)
4 Conclusion

The following observations made considering the number of discovered UEs as a function of number of discovery periods:

Observation 1: The proposed patterns perform close to each other, especially as the number of discovery subframes within a discovery period increases. 

Observation 2: Considering the pathloss impact, the tail of number of discovered UEs CDF is virtually the same for the considered patterns.
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