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During RAN1#74bis, the following working assumptions are agreed [1].
	Working assumption for the purpose of further evaluation:
· Discovery message transmission resource configuration consists of a number of subframes and a discovery period, and FFS a number of PRBs
· The number of discovery subframes and the discovery period may be semi-statically configured at least when in coverage
· Individual discovery message transmission resources are not CDM 
· All individual discovery message transmission resources are the same size
· Study power consumption of RRC_Idle UEs when considering resource allocation for discovery 


In this contribution, we describe D2D resource selection for Type 1 discovery transmissions. 
Resource selection for Type 1 discovery
D2D discovery resources are allocated periodically. Figure 1 is an example of D2D discovery resources. Type 1 discovery is non-UE specific where a UE with an intention to be discovered selects a resource for transmitting its discovery signal.
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Figure 1: D2D Discovery resources
The simplest approach is to randomly select resources. However, random resource selection scheme may have relatively higher probability of collisions. In order to reduce the probability of collisions, we propose subset division random resource selection scheme as one example.

Subset division random resource selection
In this section, we describe the subset division random resource selection scheme.
The basic concepts are:
· A UE that has an intention to transmit D2D discovery signal must scan the potential discovery signal resources before transmitting a discovery signal.
· For example, as shown in figure 1, the discovery resources are further partitioned in to N [FFS] number of subsets. Each subset consists of X [FFS] number of frequency-bands and Y [FFS] number of subframes. In this case different frequency subbands (frequency-division) are used to create subsets. In another approach a group of subframes (time-division) or a combination of both time and frequency division could be used.
· UEs must follow the following rules:
Rule 1: If a UE scans and detects no other discovery signal then it can randomly select a subset for its own discovery signal transmission. The UE can transmit on any resource within the selected subset. The UE selects the same subset in the subsequent discovery subframes.
Rule 2: If a UE scans and detects another discovery signal then the UE must avoid using the associated subsets for its discovery signal. The UE selects a subset with no discovery signal present within that subset.
Rule 3: If a UE scans and finds all the subsets are occupied by other discovery signals then it selects a subset with the least number of discovery signals present in the subset.
Rule 4: After certain time-period T, all discovery signals are reset and the above process repeats.

Figure 2 shows an example using the above rules. Assume a channel is split into 4 subsets. Each subset is 4 frequency-bands wide and 3 subframes long within the D2D discovery resources
When the above rules are applied, UEs select their own D2D transmission resources as follows.
1) UE1 scan subsets and select subset 1 because no other UE is transmitting its discovery signal in subset 1. Note UE1 could have selected subset 2, subset 3 and subset 4 since UE1 is the first UE to select resources for its discovery signal.
2) Then UE2 scan all the subsets and finds subset 1 being taken. UE2 is allowed to select either subset 2, 3 or 4. UE2 selects subset 2. UE3 and UE4 follow the same procedure as UE2.
3) UE1, UE2, UE3 and UE4 have occupied all of the 4 subsets respectively. Then UE5 scan all the subsets and select subset 3 because all subsets have same number of discovery signal transmissions. UE5 could have selected subset 1, subset 2, subset 3 and subset 4.
4) A UE6 (not shown in the figure) can select any subset except subset 3 because subset 3 does not have the least number of discovery signal transmissions.
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Figure 2:  An example of subset division random resource selection


Comparisons between Random and proposed selection
We performed a simple simulation for comparison between random resource selection scheme and the above subset division random resource selection scheme. The simulation assumptions are described in Appendix A.
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Figure 3: Comparison between random and proposed selection

As shown in the figure 3, the subset division random resource selection scheme performs better than the random selection scheme. In the case of 250 UEs, about 5 % performance gain is shown. Figure 3 also shows the performance of both the schemes degrades as the number of UEs to be discovered increases.
We conclude to reduce the probability of collisions and increase the number of discoverable UEs, a collision reduction algorithm such as subset division random resource selection scheme must be considered for D2D Type 1 discovery. 
Proposal:
To reduce the probability of collision and increase the number of discoverable UEs, a collision reduction algorithm, for example, subset division random resource selection scheme must be considered for D2D Type 1 discovery. 
Conclusions
In this paper we considered 2 basic resource selection schemes for D2D type 1 discovery.  Based on the above analysis we propose the following:
Proposal:
To reduce the probability of collision and increase the number of discoverable UEs, a collision reduction algorithm, for example, subset division random resource selection scheme must be considered for D2D Type 1 discovery. 
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Appendix A: Simulation Assumptions
1) A discovery resource consists of 2RB pairs.
2) The size of discovery resources per discovery period is 25 * 10 resources.
3) UE cannot discover any UEs in the resources where collisions occur. That mean the distances of UEs are not considered.
4) The number of discovered UEs is averaged per discovery period.
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