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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#73, the objective of supporting traffic with smaller periodicity on PC5 based V2V was agreed [1]:
j) Support for traffic with smaller periodicity on PC5 based V2V using shorter resource reservation period   [RAN1, RAN2]
i) A solution not agreed by RAN1#86bis/RAN2#95bis shall not be considered for standardization.
In this contribution, we discuss the system design for PC5-based V2V to support traffic periodicity smaller than 100ms. 
System design to support shorter periodicity on PC5 based V2V
There are two ways to support shorter periodicity. One is a purely RAN1-based solution, and the other relies on using several SPS processes and is RAN2-based.
Alt. 1: RAN1 solution
The resource reservation field in SCI format 1 is used to indicate the periodicity of the reserved resource. Only 11 states out of total 16 states are defined to support periodicity from 100ms to 1s. Another state indicates no reservation. One state from the undefined states can be used to indicate shorter periodicity, such as 20ms. 
Proposal 1: One of the undefined states of the resource reservation field in SCI format 1 is used to support shorter periodicity.
The introduction of a shorter periodicity may affect the sensing behavior of the UEs with larger periodicity. Also the sensing behavior of UE with shorter periodicity needs to be defined.
· Sensing behavior of UE with larger periodicity
The resource exclusion procedure (Step 2) needs to consider packets with shorter periodicity. The following was agreed for Step 2.
· In Step 2, if an instance of a candidate semi-persistent resource X with the period of P*I collides with a next instance of the resource Y, which is reserved by another UE’s SA and meets the condition of exclusion in the agreed threshold-test, then the UE shall exclude resource X.
· I is the value to be signaled for i in its SA.
A resource will be also be excluded by the sensing UE if its resource has potential collision with the resource which is used by UE with shorter periodicity. No modification is needed to existing sensing procedure.
· Sensing behavior of UE with shorter periodicity
The sensing behavior of UE with shorter periodicity is different in the following aspects.
· Instead of always being 100, P is now either the shorter periodicity or 100.
· P is derived based on the resource reservation field in SCI format 1.
· In Step 2, a UE that decodes an SA in TTI m + c within the sensing period assumes that the same frequency resource is reserved by the SA transmitter UE at TTI m + d +P*i  (no change).
· For step 7) of the resource exclusion procedure from candidate resource sets [2], the S-RSSI of sub-channels is averaged over the past periodicities with periodicity of P, where P is shorter periodicity for UE with shorter periodicity and 100 for UE with larger periodicity.
· A resource will be also be excluded by the sensing UE with shorter periodicity if its resource has potential collision with the resource which is used by another UE
Figure 1 shows an illustration of sensing procedure of UE with shorter periodicity. The sensing window is 1s. The selection window is same as the periodicity, such as 25ms. The resource that will have potential collision with another UE will be excluded from the candidate resource set.
Proposal 2: A UE who transmits with a periodicity [20] ms sets P to [20] ms for the sensing and resource selection



[bookmark: _Ref462493232]Figure 1 Illustration of sensing with shorter periodicity

Alt. 2: RAN2 solution
[bookmark: _GoBack]Shorter periodicity can be supported through configuring multiple parallel SPS processes. For Mode 3 operation, it was agreed that multiple SPS processes could be activated simultaneously [3]. For example, to support 20ms periodicity, 5 SPS processes can be activated with 20ms time difference between two adjacent SPS processes, as shown in Figure 2. The packets with 20ms periodicity can be transmitted on these SPS processes separately.
For Mode 4 operation, it was agreed that at most 2 semi-persistent transmissions per UE are supported. If this agreement is extended to support e.g., 5 semi-persistent processes, it is possible to support 20ms periodicity. 
Proposal 3: Configure multiple SPS processes or semi-persistent transmissions to support short periodicity.


[bookmark: _Ref462421076]Figure 2. Supporting shorter periodicity through multiple SPS processes
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Considering stringent latency requirement and forward compatible with eV2X, shorter periodicity of PC5-based V2V is proposed. Based on the analysis, the following proposals and observations are given.
Proposal 1: One of the undefined states of the resource reservation field in SCI format 1 is used to support shorter periodicity.
Proposal 2: A UE who transmits with a periodicity [20] ms sets P to [20] ms for the sensing and resource selection
Proposal 3: Configure multiple SPS processes or semi-persistent transmissions to support short periodicity.
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