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Introduction
At the RAN1 #92bis meeting [1], the following agreement on latency reduction was reached: 
Agreement:
The minimum (pre-)configurable T2min is [10]ms.
The maximum (pre-)configurable T2min is 20ms.
The determination of T2min 
· For each PPPP, the T2min is (pre-)configured by RRC.
Note: The actual value of T2 (>=T2min) is left to UE implementation.
In this contribution, we mainly discuss remaining issues about latency reduction at Layer 1.
Discussion
In the specification of Rel-14 V2X, vehicle UEs using mode 4 select resources in the selection window [n+T1, n+T2], where n is the packet arrival time variable at Layer 1 and T2 is 20ms at the minimum. With the T2min decreasing, it is helpful to select a smaller value for T2 and support a shorter latency. But it should also be noted that reduction of T2 may result in an increasing probability of resource collision. 
The issue introduced by T2 reduction
After T2 reduction, the selection window [n+T1, n+T2] would be reduced accordingly. The probability of resource collision may go up in comparison with the case of T2 > 20ms (e.g., T2 = 100ms). This problem would occur in the case of the reserved resources being distributed unevenly in time domain.
As shown in Figure 1, if the reserved resources are distributed unevenly, the probability of resource collision may change after T2 reduces. In the shorter selection window (20ms) with only fewer resources available for competing UEs selection, the probability of resource collision may increase. 


Figure 1: The reserved resources are distributed unevenly
Observation 1: The collision probability may increase due to T2 reduction in some cases.
Potential enhancements



Based on the discussion above, some enhancements are needed to avoid collision probability increasing result from T2 reduction. One scheme proposed is to change the proportional factor (i.e.,0.2, the ratio of to ) for  when UEs (re)select resources. 
1) Case 1: Enlarge the proportional factor
If a factor greater than 0.2 is used, more candidate resources will be reported to higher layers and be used for resource selection. At the same time, more candidate resources with higher S-RSSI would be included. 
2) Case 2: Reduce the proportional factor
On the other hand, if the proportional factor is less than 0.2, the candidate resources would be fewer and this may result in collision probability increase when a number of UEs select resource simultaneously.
In our opinion, using a factor greater or less than 0.2 would not mitigate the increase of collision probability. 

Observation 2: Only changing the proportional factor for  to a fixed value is not sufficient for mitigating the increase of collision probability. 

 In our opinion, it is more important to reduce candidate resources with high S-RSSI in  in UE resource (re)selection because the candidate resources with high S-RSSI are the direct sources of collision increases. Two options as follows can be considered for enhancement.
· Option 1






[bookmark: OLE_LINK14][bookmark: OLE_LINK7][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK10]An additional S-RSSI threshold (th1) value can be considered to form the candidate resource set [2]. For example, when the UE moves the candidate resources from the set  to , the measured S-RSSI of the resource that is moved to  must be lower than the additional S-RSSI threshold (th1) in addition to fulfil  ≥ . This additional S-RSSI threshold (th1) value can help the UE to select the candidate resources with lower S-RSSI.

Unfortunately, based on this additional S-RSSI threshold (th1) value,  may be empty or with few resources (e.g., less than 0.1* Mtotal) because of the fact that no or few candidate resources can meet this additional S-RSSI threshold (th1) requirement. When this case happens, the exceptional resource pool can be considered.
· [bookmark: _GoBack]Option 2



In order to avoid collision probability increasing result from T2 reduction, the metric of maximum value of S-RSSI in related to one resource pool can be considered to determine whether select resource from this . The UE can select resources from  in the resource pool with lower S-RSSI metric. 
Proposal 1: Either of two options should be considered to avoid the increase of collision probability due to T2 reduction.
· 
Option 1: Introduce an additional S-RSSI threshold value for Rel-15 UEs to form.
· 
Option 2: Report the maximum value of S-RSSI in  to high layer for resource selection.
Conclusion
This contribution focused on latency reduction at Layer 1 for 3GPP V2X Phase 2. It also includes the following observations and proposal:
Observation 1: The collision probability may increase due to T2 reduction in some cases.

Observation 2: Only changing the proportional factor for  to a fixed value is not sufficient for mitigating the increase of collision probability.
Proposal 1: Either of two options can be considered to avoid the increase of collision probability due to T2 reduction.

Option 1: Introduce an additional S-RSSI threshold value for Rel-15 UEs to form.

Option 2: Report the maximum value of S-RSSI in  to high layer for resource selection.
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