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1. Introduction
In RAN#75 meeting, the work item on 3GPP V2x phase 2 has been agreed [1]. The following study is included in the work item scope description:
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In this contribution, we discuss the potential enhancement on PC5 functionalities to support carrier aggregation. 
2. Sidelink carrier aggregation 
2.1. Motivation 

Advanced V2x services has been identified and the corresponding service requirement has been summarized in TR 22.886 [2]. Support of higher UE-to-UE throughput and larger V2V packet size has been required by many use cases. For example, packets size of 6000 or 6500 bytes has been required for some platooning use cases. To enhance the V2x system capacity and to support the transmission of large packet size, supporting wider transmission bandwidth via carrier aggregation could be considered.
Observation 1: Two or more component carriers are aggregated in order to support wider transmission bandwidth.
2.2. To support carrier aggregation
For sidelink carrier aggregation, the design in LTE UL/DL CA should be the baseline. Each vehicle UE can simultaneously receive or transmit on one or multiple CCs depending on its capacity. The CCs on which a vehicle UE can transmit or receive should be (pre)configured. 
SA & data pool configuration
The SA and data resource pool can be independently configured in each CC, e.g. the number of subchannels, the subchannel size, SA & data contiguous transmission or non-contiguous transmission, etc. Rel-14 V2V resource pool configuration can be reused as the baseline for resource pool configuration. 
It can be further discussed on whether SA and data resource pools can be configured across multiple carriers, i.e. a resource pool includes resource belonging to multiple carriers. Using such kind of configuration, a SA transmitted in one CC may schedule the data transmission in the other CC. The number of SA transmissions in multiple CCs can thus be reduced. For independent resource pool configuration, Rel-14 V2V UE can still receive and understand the resource reservation in the SA transmitted in each CC. However, for resource pool configuration across carriers, Rel-14 UE may not be able to understand the resource reservation in the SA transmitted by UEs supporting new functionality. The performance of sensing based resource allocation will then be severely degraded if shared pool is used for Rel-14 UEs and UEs supporting new functionality. 
Therefore, we propose:

Proposal 1: The SA and data resource pool for each CC is independently configured reusing Rel-14 resource pool configuration.

Resource allocation/selection
For Mode 3 resource allocation, UL/DL carrier aggregation design on DCI scheduling can be reused. CIF field in the DCI can be used to identify which CC is scheduled. 
For Mode 4 resource allocation, Rel-14 sensing based resource selection and resource reservation mechanism can be reused. The resource (re)selection on each CC can be independently performed. Similar as resource selection for UEs configured with multiple Tx pools, it can be up to UE implementation on how to select the MCS and num. of subchannels in each CC. The counter for triggering resource reselection can be common or independent among different CCs. 
Synchronization
Different synchronization priority order (i.e. GNSS prioritized or eNB prioritized) and different number of synchronization resources (i.e. 2 or 3) can be configured for different carriers. It would be very complex if synchronization sources, priority rule and resources in different carriers are jointly considered. Furthermore, misalignment between Rel-14 UE behavior and Rel-15 UE behavior should be minimized. Therefore, for specification simplicity, different Tx timing can be used for UE SL transmissions in different carriers. The SLSS/PSBCH transmission/receiving and the synchronization procedures on each carrier can be independent and follow Rel-14 UE behavior. 
Proposal 2: The SLSS/PSBCH transmission/receiving and the synchronization procedure on each carrier can be independent and follow Rel-14 UE behavior.
3. Conclusion

In this contribution, we discuss support of carrier aggregation for V2x SL communications. Proposals are summarized below.
Observation 1: Two or more component carriers are aggregated in order to support wider transmission bandwidth.

Proposal 1: The SA and data resource pool for each CC is independently configured reusing Rel-14 resource pool configuration.

Proposal 2: The SLSS/PSBCH transmission/receiving and the synchronization procedure on each carrier can be independent and follow Rel-14 UE behavior.
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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]


Carrier aggregation (up to 8 PC5 carriers);


64QAM;


Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;


Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
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