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1. Introduction
In 3GPP TSG RAN Meeting #75, the WI on 3GPP V2X phase 2 was endorsed with following objectives related to RAN1[1]:
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);

b) 64QAM;

c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

The discussion of this contribution will focus on the impact and necessary enhancement for support of reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission. 
2. Discussion
In Rel-14, if a UE performs resource reselection on subframe n, it considers resources in the time interval [n+T1, n+T2] as candidate resources, where the minimum value of T2 is 20. This definition can guarantee that at most 20ms latency can be supported. In LTE V2X phase 2, in order to support more challenging use cases, e.g. platooning, advanced driving, and extended sensors, more stringent latency requirement (e.g. 10ms) needs to be supported. And from specification efforts point of view, the resource reselection mechanism defined in Rel-14 should be reused as much as possible. Hence, the minimum value of T2 should be further reduced for the data transmission with shorter latency requirement. 
On the other hand, semi-persistent transmission is used in V2X, where the resources selected in one subframe will be reserved with a fixed reservation interval for future packets transmission. Furthermore, the reservation interval is interpreted as the number of logical subframes, of which the corresponding physical subframe number can be larger if there are e.g. SLSS subframes, reserved subframe, and even DL/special subframes in between. This means that the distance between packet arrival time and the corresponding transmission resource is going to become larger and larger. Consequently, if resource is selected close to the delay budget, the UE may need to perform resource reselection soon as the reserved resource may not satisfy the delay requirement of the packet after a few reservation periods. UE can perform resource reselection in this case; however, frequent resource reselection is detrimental to the entire system. From this point of view, the minimum value of T2 should be even smaller than the latency budget, so as to give some margin for the packet transmission.
Observation 1: In order to support shorter latency requirement, the value of T2 needs to be further reduced to be smaller than the latency requirement.
However, the reduction of T2 could reduce the number of candidate resources within the resource selection window as well. For example, if T2 is set to 10, and same percentage (20%) of resources is used to calculate the candidate resources after sensing step 2 and step 3 as Rel-14, the number of candidate resources is halved comparing to the case of T2=20. This may increase resource collision possibility among UEs performing resource reselection at the same subframe n and using same resource selection window. Especially for the UEs with same resource reservation periodicity, selecting same resource at resource reselection may result in persistent transmission collision. 
On the other hand, due to the reduction of resource selection window size, it is more possible that most of resources in the resource selection window have been occupied by other UEs. In this case, UE with shorter latency traffic could be forced to select resources with high S-RSSI, which will lead unavoidable resource collision between UE performing resource reselection and the UE that has already reserved resources in the resource selection window. 
Observation 2: Due to the decrease of the minimum value of T2, possibility of resource collision among different UEs can increase.
According to the definition in [2], packet with shorter latency requirement usually has higher priority, hence better or at least equal PRR as normal packets should be ensured for the packets with shorter latency requirement. Based on the analysis above it can be seen that packet with shorter latency requirement may encounter higher collision possibility due to the reduced resource selection window. Therefore, the most fundamental solution to address the issue is to extend the resource selection window for the packet with shorter latency requirement in the frequency domain. The solution is also feasible from the viewpoint that one service type can be mapped to multiple carriers according to the definition in [2].
More specifically, when resource reselection is triggered on subframe n by the arrival of packet with shorter latency requirement, UE can consider single-subframe resources within [n+T1, n+T2] on multiple carriers that the service can be mapped to as candidate resources. UE can preclude resources according to PSSCH-RSRP and S-RSSI criteria as Rel-14 independently on each carrier. Finally, UE can select one single-subframe resource from remaining resources in the super candidate resource set for the packet transmission. 
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Figure 1 Consider [n+T1, n+T2] on multiple carriers as candidate resource set when UE with shorter latency requirement performing resource reselection at subframe n
Proposal 1:To address the collision issue caused by the reduction of T2, when a UE with shorter latency traffic performing resource reselection at subframe n, it should be able to select resource within [n+T1, n+T2] in multiple carriers.
3. Conclusion
In this contribution we discussed the potential issues for the support of shorter latency, and we have following observations and proposal: 
Observation 1: In order to support shorter latency requirement, the value of T2 needs to be further reduced to be smaller than the latency requirement.

Observation 2: Due to the decrease of the minimum value of T2, possibility of resource collision among different UEs can increase.
Proposal 1:To address the collision issue caused by the reduction of T2, when a UE with shorter latency traffic performing resource reselection at subframe n, it should be able to select resource within [n+T1, n+T2] in multiple carriers.
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