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Introduction
Vehicle related communication was studied in LTE Rel-14 with two work items of V2V and V2X that completed in September 2016 and March 2017 respectively. Currently advanced use cases for V2X services categorized into four use case groups including vehicles platoonning, extended sensors, advanced driving and remote driving are given by SA1. For the purpose of supporting the advanced use cases above, a new work item of enhancement on V2X services is approved in WID [1] as V2X phase 2. 
In the Rel-15 V2X phase 2 work item, new PC5 functionalities are introduced in [1] with backward compatibility with Rel-14 V2X services and the following objective is given:
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 analyze the potential issues of supporting shared resource pool and discuss some solutions to mitigate system performance degradation.
Discussion
In Rel-14 V2X system, the resource pools of transmission mode 3 and mode 4 are non-overlapped. If there is a large difference between UE number or traffic load of mode 3 and of mode 4, the congestion level of mode 3/4 resource pools will be imbalanced, which causes inefficient resource utilization. Furthermore, the co-existence of multiple non-overlapped resource pools has negative impact on transmission latency. Shared resource pools between mode 3 and mode 4 could solve these problems.
Contiguous collision due to half duplex issue is the main drawback of sharing resource pool between mode 3 and mode 4. In Rel-14 design, the mode 4 transmissions cannot be noticed by eNB. Consequently eNB might schedule resources high interference for mode 3 UEs and introduce collision. Before mode 4 UE performing resource reselection, the contiguous collision between mode 3 and mode 4 cannot be controlled.
Observation 1: The main issue of sharing resource pool between mode 3 and mode 4 is contiguous collision between mode 3 transmission and mode 4 transmission due to half duplex.
In this contribution some possible solutions for shared resource pools are discussed. For UEs using mode 3, the following options could be considered:
· UE measurement and report: Mode 3 UE also performs the PSSCH-RSRP/S-RSSI/CBR/CR measurement similarly to mode 4 sensing and congestion control process, and report the measurement result to eNB as assistance information of eNB scheduling. The main drawback of this option is high reporting overhead. This overhead can be reduced by introducing partial report, e.g. mode 3 UE could only report resource units with low enough interference, or with interference higher than given threshold, or in which resource reservation is decoded.
· Resource reservation period indication: As mentioned in some contributions in the last meeting, the resource reservation period field of mode 3 SCI-F1 is fixed to zero in Rel-14 specification. If semi-persistent scheduling is configured for mode 3 transmission, value of the resource reservation period field should vary depending on SPS validity. 
· Transmission mode indication: In Rel-14 specification the transmission mode is not indicated in SCI-F1. If mode 4 UE uses different exclusion strategies for received mode 3 and mode 4 transmissions in the sensing process, indication of transmission mode in SCI-F1 using reserved bits is necessary.
For UEs using mode 4, the following options could be considered: 
· UE report: Mode 4 UE reports PSSCH-RSRP/S-RSSI/CBR/CR measurement result to eNB to assist eNB scheduling. Similarly partial report could be studied to reduce overhead. This mechanism needs mode 4 UE to be RRC_Connected and the scheduling mechanism of mode 4 reporting might be complicated. Compared with measurement report by UEs using mode 3, we think report by mode 4 UE is not a preferable solution.
· Exclusion of resource used for mode 3 transmission: In the sensing process, UEs using mode 4 could exclude resources in which mode 3 transmission is received. This exclusion could be directly, i.e. by decoding the content of SCI-F1, or be indirectly that using different PSSCH-RSRP threshold for mode 3 and mode 4 receptions. However this option cannot significantly reduce the probability of contiguous collision before mode 4 UE reselects transmission resource. 
· Reduction of reselection counter: The maximum value of reselection counter in mode 4 sensing process could be reduced in order to make mode 4 UEs reselecting resource more frequently and avoiding collision with mode 3 transmission faster. However the PRR performance of mode 4 transmissions might be impacted. This option could be considered when performance of mode 3 transmission is more important than of mode 4 transmission.
Proposal 1: The following options could be discussed to improve system performance when mode 3 and mode 4 resource pools are shared.
· For UEs using mode 3:
· UE measurement and report
· Resource reservation period indication
· Transmission mode indication
· For UEs using mode 4:
· UE report
· Exclusion of resource used for mode 3 transmission
· Reduction of reselection counter
Conclusion
This contribution discusses possible solutions for shared resource pool with the following observation and proposals:
Observation 1: The main issue of sharing resource pool between mode 3 and mode 4 is contiguous collision between mode 3 transmission and mode 4 transmission due to half duplex.
Proposal 1: The following options could be discussed to improve system performance when mode 3 and mode 4 resource pools are shared.
· For UEs using mode 3:
· UE measurement and report
· Resource reservation period indication
· Transmission mode indication
· For UEs using mode 4:
· UE report
· Exclusion of resource used for mode 3 transmission
· Reduction of reselection counter
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