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1 Introduction
At the RAN Meeting #73, the work item scope for V2X communication was revised and additional objectives were added [1]. One of the objectives aims to support the reduced transmission period for V2V communication [1]:
· Support for traffic with smaller periodicity on PC5 based V2V using shorter resource reservation period [RAN1, RAN2]
The main motivation for this objective is to support pre-crash sensing use case [2] that requires 20ms latency. The solution can be also used to provide limited support for use cases defined in [3], that require reduced latency and periodicity.
Agreements:
	RAN1#86bis
· Support i as 1/5, 1/2 (Pstep fixed at 100) with resource-pool specific configuration of the set of allowed i

· No change to sensing window and selection window

· Use undefined states of the 4-bit resource reservation field in SCI format 1 to indicate shorter periodicity.

· FFS the following aspects till the next meeting
· Scale the SL_RESOURCE_RESELECTION_COUNTER to 2(for 50ms period) or 5 (for 20 ms period)
· S-RSSI measurement interval is (select one of the options at the next meeting)

· 100 ms interval is kept;
· set to the minimum allowed i;
· set to the resource reservation interval used for transmission of the UE;
· Combination of allowed intervals {20, 50, 100} with shortened averaging duration.
· In step2, reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1.


In this contribution, we discuss remaining details of sensing and resource selection procedure to support V2V traffic with smaller periodicity. Our views on other V2V communication aspects are provided in [7]-Error! Reference source not found..
2 Discussion on Support of Traffic with Smaller Periodicity
In order to support V2V communication with smaller periodicity, the existing V2V sensing and resource selection procedure can be reused with some modifications. In this section, we discuss major aspects that can be adjusted to support 20 ms and 50 ms transmission periodicity, agreed at the previous RAN1 WG meeting.
2.1 On Selection Window

As it was agreed at the previous RAN1 WG meeting, the support of reduced transmission periods for V2V communication does not change the sensing window and selection window. This statement is correct for UEs transmitting with 100ms and having 100ms latency. At the same time, for UEs utilizing 20 or 50 ms transmission period the resource selection window should be reduced to 20 and 50 ms accordingly. The current LTE-V2V design supports V2V traffic and resource reservation with periodicities multiple of 100ms. The target latency of LTE-V2V design is in the range from 0 to 100ms, which is bounded by the parameters T1 and T2 in [5], where T1 ≤  4 ms and T2 ≤ 100 ms.

When UE is requested by higher layers in subframe n to perform resource re-selection, the UE shall determine the resource within the time interval [n+T1, n+T2], where selections of T1 and T2 are up to UE implementations under T1 ≤ 4 and 20 ≤ T2 ≤ 100. The UE selection of T2 shall fulfil the latency requirement. 
For traffic with latency below 20ms, the value of T2 should be less than 20ms. Therefore the more appropriate way of handling this problem is to define T2 within the following limits: T1 ≤ 4 and T1 ≤ T2 ≤ latency budget.

Proposal 1
· Update selection window boundaries
· Keep T1 value (i.e. T1 ≤ 4)

· For resource reservation periods above 100ms, keep existing agreement 20 ≤ T2 ≤ 100.
· For resource reservation periods below 100ms, apply the following T2 boundaries: T1 ≤ T2 ≤ latency budget.
· Calculation of latency budget is left up to UE implementation.
2.2 On Resource Reselection Rate
One of the modifications that should be considered is the max value of resource reselection counter “SL_RESOURCE_RESELECTION_COUNTER”. This counter is initialized with randomly selected value from the range [5, 15], which defines the number of TBs transmitted before the next resource reselection. If reduced transmission period is used, the counter will expire in interval varying from 100ms to 300ms or from 250 ms to 750 ms for 20 and 50 ms respectively. This will lead to the increased resource reselection rate within a sensing window.
The increased resource reselection rate may negatively affect V2V sensing performance. The performance loss is expected since the sensing window duration exceeds the resource reselection time and thus UEs may trigger resource reselection a few times during the sensing window. In order to address this problem, the range of resource reselection counter can be scaled by a factor of 2 and 5 for transmission periods of 50 ms and 20 ms accordingly. The scaling of resource reselection counter allows to align the average reselection time with the one used for 100ms transmission period.
One of the mentioned drawbacks of scaling resource reselection counter range is the increased time (or probability) of consistent collision, that may negatively affect system performance. It should be noted that 20ms or 50ms transmission period itself increases the probability of collision just because of the reduced resource selection window and more frequent transmission rate. In addition, the main goal of sensing procedure is to reduce the resource collision as much as possible.
Observation 1
· Scaling the resource reselection counter will reduce the resource reselection rate within sensing window that can benefit sensing procedure when small transmission periods are used.

Proposal 2
· Apply scale factor of 2 and 5 to resource reselection counter range [5, 15].
2.3 On Resource Exclusion

The existing V2V resource exclusion procedure can be reused for small transmission periods. The UE can use the resource reservation interval in the latest received SCIs jointly with its own resource reservation interval to detect collisions with future transmissions for given candidate resource. The defined mechanism of V2V priority handling can be reused.
Observation 2
· The existing resource exclusion procedure can be reused when low transmission periods are allowed.

Proposal 3
· V2V resource exclusion procedure is reused when low transmission periods are allowed.

2.4 Selection Window and Scaling of Reservations
In legacy V2V resource selection procedure, the minimum transmission period and latency are equal to 100ms. In case if smaller transmission periods (e.g. 20 ms and 50 ms) are supported, the UE using the resource selection window of 100ms may observe up to 5 and 2 transmissions from UEs transmitting with 20 and 50 ms periods, respectively. Therefore, if reservation period of 20 or 50 ms falls into the selection window it should be scaled with reservation period till the end of resource selection window in order to properly perform resource exclusion. 
Proposal 4
· In step2, reselection UE scales the number of reservations of other UE within selection window by the factor of 5 and 2 for transmission periods of 20 ms and 50 ms respectively.

2.5 Size of Candidate Resource Set

The same proportion of candidate resource set with respect to the total available resources can be used to support transmission periods below 100ms, i.e. X% of total available resources, where X is equal to 20% as discussed in [9].
Proposal 5
· The same proportion of candidate resource set with respect to total available resources is used to support transmissions with smaller periodicity.

2.6 SL-RSSI Measurements and Averaging
According to the V2V sensing and resource selection procedure, for each candidate resource the SL-RSSI measurements are averaged with 100ms period within one second sensing window. The averaging period is set to the minimum resource reservation interval previously supported by the system.
2.6.1 SL-RSSI Averaging Options

In RAN1#86bis meeting, the following SL-RSSI averaging options were discussed, given that new transmission periods are to be introduced (20 ms and 50 ms):
· Option 1. The 100 ms averaging period. The defined V2V sensing and resource selection procedure use 100ms averaging period, which was the minimum transmission period in V2V system. In general, if resource reselection counter for 20 and 50 ms transmission period is scaled up, the 100 ms averaging period can be used as well. On the other hand the UEs reserving resources for 20ms transmission period may not see the full average picture on the reserved resources. From this perspective it is desirable to perform averaging with the minimum configured period in the system. 
· Option 2. The averaging period is equal to the minimum resource reservation value configured by the system. This option is aligned with the existing sensing and resource selection behavior agreed for V2V communication.
· Option 3. The averaging period is equal to the UE resource reservation interval. This option assumes UE-specific RSSI measurements based on the transmission period/resource reservation interval, e.g. 20, 50 or 100. The motivation behind this option is that if small number of UEs transmit with 20ms, then other UEs transmitting with 100ms or above may have inaccurate SL-RSSI measurements, if 20 ms averaging is used. However it should be noticed, that the same case may happen with existing V2V procedure, when for example amount of UEs transmitting with 100ms is less and therefore the UEs with 200ms or above reservation period have inaccurate SL-RSSI measurements due to averaging with 100ms. In our view, the step 2 of resource reselection procedure can cope with this problem. In addition, it is not clear how to foreseen the proportion of UEs utilizing different transmission periods.
· Option 4. Combination of allowed intervals {20, 50, 100} ms with shortened averaging duration. The motivation and additional benefits of this option are not evident. The shortened averaging duration may be also dangerous since it is challenging to predict the transmission periods used in the system. On top of that the increased complexity at the UE side is expected.
Proposal 6
· Select between two options for SL-RSSI averaging within sensing window:
· Option 1. Averaging period is fixed to 100.
· Option 2. Averaging period is set to the minimum value of (20, 50 and 100), if those are configured by the system, but is not larger than 100ms.
3 Conclusions

In this contribution, we provided analysis of modifications needed to support traffic with smaller periodicities and latency. The support of 20 ms and 50 ms transmission periodicity can be relatively easy integrated into the existing LTE V2V resource selection and sensing procedure. In order to support reduced transmission periods we have the following set of proposals:
Proposal 1

· Update selection window boundaries
· Keep T1 value (i.e. T1 ≤ 4)

· For resource reservation periods above 100ms, keep existing agreement 20 ≤ T2 ≤ 100.
· For resource reservation periods below 100ms, apply the following T2 boundaries: T1 ≤ T2 ≤ latency budget.
· Calculation of latency budget is left up to UE implementation.
Proposal 2

· Apply scale factor of 2 and 5 to resource reselection counter range [5, 15].

Proposal 3

· V2V resource exclusion procedure is reused when low transmission periods are allowed.

Proposal 4

· In step2, reselection UE scales the number of reservations of other UE within selection window by the factor of 5 and 2 for transmission periods of 20 ms and 50 ms respectively.

Proposal 5

· The same proportion of candidate resource set with respect to total available resources is used to support transmissions with smaller periodicity.

Proposal 6
· Select between two options for SL-RSSI averaging within sensing window:

· Option 1. Averaging period is fixed to 100.

· Option 2. Averaging period is set to the minimum value of (20, 50 and 100), if those are configured by the system, but is not larger than 100ms.
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