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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]. In this contribution, we discuss new objective which 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 of use cases from [3] that require reduced latency and periodicity.
2 Discussion on Support of Traffic with Smaller Periodicity
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.

According to current specification 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 multiple of 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.
Impact on sensing and resource reselection
In general, the existing sensing and resource selection procedure can be reused without modifications. One of the modifications that can be considered is the range of resource reselection counter “SL_RESOURCE_RESELECTION_COUNTER”. Currently this range is defined within time interval of [5, 15]. Assuming 20ms resource reservation period, the counter may expire in interval from [100ms to 300ms]. This may lead to the increased reselection rate within a sensing window. Therefore, the range of resource reselection counter needs to be scaled accordingly.
Proposal 2
· For resource reservation periods below 100ms, increase the resource reselection counter range (interval [5, 15])
· Scale the resource reselection counter range proportionally to the ceil(100/resource reservation period)*[5, 15]
Impact on signaling and specification
Update of SCI Format 1. The existing “resource reservation” signaling in SCI Format 1, indicates resource reservation period which is multiple of 100ms and is defined by the set [0, 1, 2, 3, ..., 10] *100ms. In order to support transmission and resource reservation with 20ms periodicity, the additional resource reservation values need to be defined. Given that current resource reservation field assumes 4 bits in SCI Format 1, there are several available combinations (11, 12, 13, 14, 15) that can be used for resource reservation. Although this change looks straightforward it may affect multiple specifications as shown below based on the current version of CRs [5], [6].
36.212 (5.4.3.1.2
SCI format 1). The section does not define field values but refers to 36.213
“- Resource reservation – 4 bits as defined in section 14.2.1 of [3]”
36.213 (14.2.1. UE procedure for transmitting the PSCCH). The section does not define resource reservation periods but refers to 36.321
“If SL_RESOURCE_RESELECTION_COUNTER in [8] is larger than 1, the UE shall set the Resource reservation field to the Resource reservation interval determined by higher layers divided by 
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. Otherwise, the UE shall set the Resource reservation field to zero.”
36.321 (5.14.1.1
SL Grant reception and SCI transmission)
“select an integer value in the interval [1, 10] from the allowed values configured by upper layers in restrictResourceReservationPeriod and set the resource reservation interval by multiplying 100 with the selected value”;
36.331 (6.3.1
System information blocks)
“Indicates which values are allowed for the signaling of the resource reservation period in PSCCH. Value i=1 is allowed by setting the first bit of this bitmap to 1; value i=2 is allowed by setting the second bit of this bitmap to 1, and so on (see TS 36.213 [23]).”
Update of SIB21. The SIB21 has a field “restrictResourceReservationPeriod” which is a bitmap indicating which resource reservation values can be used. This field may need to be extended depending on the additional values of the agreed resource reservation period.
Proposal 3
· Support additional resource reservation values (20ms and 50ms) w/o introducing additional signaling fields
· SCI Format 1 is reused w/o modification;
· Additional Pstep values are provided;
· Additional values are added to ‘restrictResourceReservationPeriod’ in SIB21

· The specification changes are left up to specification editors.
3 Conclusions

In this contribution, we provided analysis of specification changes needed to support traffic with smaller periodicities and latency. We noticed that pre-crash sensing use case requires latency of 20ms, but periodicity of transmission is not defined. Therefore the minimum periodicity of 20ms can be assumed for pre-crash sensing use case. In addition, some of the use cases in [3] require support of 20ms periodicity. In summary, we find out that support of 20ms periodicity is relatively straightforward but may require quite many specification changes. Therefore we propose to support additional values of resource reservation (e.g. 20, 50ms), but leave the required specification changes up to the specification editors. In summary we have the following set of proposals:
Proposal 1

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

· For resource reservation periods multiple of 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

· For resource reservation periods below 100ms, increase the resource reselection counter range (interval [5, 15])

· Scale the resource reselection counter range proportionally to the ceil(100/resource reservation period)*[5, 15]
Proposal 3

· Support additional resource reservation values (20ms and 50ms) w/o introducing additional signaling fields
· SCI Format 1 is reused w/o modification;

· Additional Pstep values are provided;
· Additional values are added to ‘restrictResourceReservationPeriod’ in SIB21

· The specification changes are left up to specification editors.
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