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1	Introduction
In this paper we present our views on the design of patterns for sidelink transmission.
[bookmark: _Ref178064866]2	Discussion
In previous meetings, the use of patterns of resources has been discussed. In principle, such patterns may be applied by UEs transmitting over the sidelink for Mode 1 and Mode 2 (i.e. sub-mode 2c). Indeed, the difference between operation in Mode 1 and Mode 2c has been questioned multiple times. In the following, we present our design and discuss some important aspects. For the case of Mode 2c, evaluation results are presented in [1].
[bookmark: _GoBack]2.1	Design of patterns
A pattern is a set of time-frequency resources that repeat periodically in time. A pattern has the following parameters:
· The pattern length (in number of slots): L.
· The number of resources for transmission in a pattern: R.
· The number of (contiguous) sub-bands in each resource: B
· The number of consecutive slots in each resource: S
Patterns are repeated over time with each period consisting of L consecutive slots, with the assumption that there is a common start time for all patterns (e.g., SFN 0).
Time resources in patterns are selected to minimize the effect of half-duplex constraints. For this reason, any pair of patterns should differ at least in (all) the resources used for one transmission.
Frequency resources in patterns are selected to minimize the probability of collision and to increase system capacity. Note however, that all frequency resources are affected by half-duplex constraints in the same way.
We illustrate two sets of patterns in Figure 1 and Figure 2.
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[bookmark: _Ref534390831]Figure 1. A set of patterns with L=5, R=2, and S=1. The sub-band dimension is not illustrated here.
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[bookmark: _Ref534390833]Figure 2. A set of patterns with L=10, R=2, and S=2. The sub-band dimension is not illustrated here.


2.2	Use of patterns for transmission
A TB is transmitted using the resources indicated by a period of the pattern. This may be performed in two different ways:
· Synchronous transmissions. In this case, the transmitting UE uses resources belonging to a single period of the pattern. This implies that the UE may be required to wait until the start of the next period before starting to transmit. 
· Asynchronous transmissions. In this case, the UE starts transmitting with in the first resource belonging to the pattern, even if it does not correspond to the first resource in the period. Consequently, the transmission may use resources from up to two periods. However, the total number of resources is still limited to R.
In Figure 3 and Figure 4 we illustrate the use of three patterns (take from those in Figure 1) with synchronous and asynchronous transmissions, respectively. In the first case (Figure 3), the packet arrives after one or more resources of the red and yellow patterns have passed. Thus, it is necessary to wait until the start of a new period to use the resources in the pattern. In contrast, the black pattern may be used without waiting for the start of a new period. For the asynchronous case (Figure 4), the first resource in the pattern may be used in all cases, without waiting for the start a new period. Note that that the total number of transmissions is still R=2.
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[bookmark: _Ref534395016]Figure 3. Synchronous use of three patterns from Figure 1)
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[bookmark: _Ref534395020]Figure 4. Asynchronous use of three patterns from Figure 1)
The possibilities for performing link adaptation once a pattern is given are relatively limited. On the other hand, it is possible to configure a UE with multiple patterns, to be used depending on the size of the TB to be transmitted. The following three lines of action may be considered:
· Having patterns with different number of transmissions per TB (i.e., R).
· Having patterns with different number of slots for each transmission of a TB (i.e., S).
· Having patterns with different number of sub-bands for each transmission of a TB (i.e., B)
The first and the second options increase the exposure to problems derived from half-duplex constraints. The third option increases the probability of collision but has no additional half-duplex problems. 
In our design, we have used the third approach. That is, UEs is the same scenario may use patterns with different values for B but the values of L, R, and S are the same.
[bookmark: _Toc534994153]Consider the above pattern designs for evaluation.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Consider the above pattern designs for evaluation.
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