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1. Introduction

A new work item for 3GPP V2X Phase 2 to support advanced V2X services as identified in SA1 TR 22.886 was approved in RAN plenary #75. The following topics are part of the detailed objectives of this work item [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;
In this contribution, we discuss latency reduction for eV2X. 
2. Discussion
2.1. Latency reduction in Mode 4

In Rel-14 LTE-V2X, if resource (re-)selection is triggered at time n, UE will select transmission resource from [n+T1, n+T2], where 
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. The maximal latency is determined by the value of T2. 20ms latency is supported in LTE-V2X. If lower latency needs to be supported, such as 5ms latency, T2 should be further reduced. 
Proposal 1: Smaller latency can be achieved by reducing T2. 

Reducing T2 will increase the probability of transmission collision. According to the sensing procedure of Mode-4 [2],
7)  If the number of candidate single-subframe resources remaining in the set 
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, then Step 4 is repeated with 
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Where Mtotal is the total number of candidate resource within selection window. If T2 is reduced and the parameter 0.2 is kept, that will result in the following issues.

· Higher collision probability:

With reduction of T2 and fixed proportional factor 0.2, the total number of candidate resource remaining in the set 
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 is also reduced accordingly. And for UEs that are close to each other, the probability of transmission collision will be increased since they have similar sensing results.
Observation 1: Reducing T2 will increase higher probability of transmission collision
To reduce transmission collision probability, a higher proportional factor can be configured for smaller T2. For example, if T2 is reduced to 10ms, the factor can be increased to 40%. In this case, UE can have more candidate resource to be selected. A mapping table between latency and proportional factor can be configured by eNB. Based on the table, UE can do sensing and resource reporting according to latency requirement.

Proposal 2: A mapping table between latency and proportional factor can be configured. 

· No available resource to report
There are in total two HARQ processes per UE, and each packet can be transmitted twice. Therefore, there are totally 4 subframes within the sensing window that UE does not have sensing result. If T2 is too small, such as T2-T1 is equal to or less than 4ms, then there will be no sensing result and no resource to be reported to higher layer.
Observation 2: Reducing T2 can result in no available resource to report.
If UE does not have resource to report, it can report 0 to higher layer. Based on the reporting, higher layer can interrupt HARQ process to reduce HARQ process number, or reduce retransmission number to increase candidate resource. Another possible implementation is UE randomly selects transmission resource from selection window even there is no available reporting resource.

Proposal 2:  

· If there is no candidate resource to report, physical layer will report 0 to higher layer.

· Based on the report, higher layer can
· Reduce HARQ process number

· Reduce re-transmission number

· Randomly select resource from selection window.

2.2. Latency reduction in Mode 3
In Mode 3, eNB allocates resource for UE. UE will send SR/BSR to assist eNB’s scheduling which will increase latency because signaling exchange between UE and eNB. Latency can be reduced if signaling exchange procedure can be minimized. Therefore, SPS scheduling can be an efficient way to reduce latency of Mode 3.
Proposal 3: SPS scheduling can be used in Mode 3 to reduce latency.

Furthermore, to assist eNB’s scheduling, eNB should know the latency requirement of service so that it can allocate proper resource to UE. UE can send the latency requirement to eNB through RRC signal, such as SPS-Assistance information, or SidelinkUEInformation. 
Proposal 4: 
· UE sends latency requirement to eNB to assist eNB’s scheduling. 
· The latency requirement can be carried in RRC signaling.

3. Conclusions
In this contribution, the latency reduction in mode 3 and mode 4 are discussed. Some potential issues because of latency reduction are analyzed and solutions are given. The following observations and proposals are given based on the analysis.
Proposal 1: Smaller latency can be achieved by reducing T2. 

Observation 1: Reducing T2 will increase higher probability of transmission collision
Proposal 2: A mapping table between latency and proportional factor can be configured. 

Observation 2: Reducing T2 can result in no available resource to report.
Proposal 2:  

· If there is no candidate resource to report, physical layer will report 0 to higher layer.

· Based on the report, higher layer can

· Reduce HARQ process number

· Reduce re-transmission number

· Randomly select resource from selection window.

Proposal 3: SPS scheduling can be used in Mode 3 to reduce latency.
Proposal 4: 

· UE sends latency requirement to eNB to assist eNB’s scheduling. 
· The latency requirement can be carried in RRC signaling.
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