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1 Introduction
In the objective of LTE-based V2X SID [1], the following scenarios are considered for V2X services:

The study should cover LTE-based V2X both with and without LTE network coverage, and cover both the operating scenario where the carrier(s) is/are dedicated to LTE-based V2X services (subject to regional regulation and operator policy including the possibility of being shared by multiple operators) and the operating scenario where the carrier(s) is/are licensed spectrum and also used for normal LTE operation.
In this contribution, we discuss the dedicated carrier(s) related issues.

2 Discussion
2.1 Enhancement of dedicated carrier operation
According to the discussion in RAN1 #82, having a dedicated V2X carrier(s) is one operational scenario of interest. It is generally viewed that the carrier frequency for a dedicated carrier is likely to be around 5.9GHz in some parts of the world. 
For deployment of a dedicated carrier, it makes sense to have an operator (whether traditional or government entity) providing the parameters for the dedicated carrier so that optimal performance can be achieved for V2V services. Such a scenario is shown in Figure 1.
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Figure 1. eNB-controlled dedicated carrier
For current Rel-12 sidelink communication, an eNB with a carrier is not allowed to configure or schedule a dedicated carrier without network deployment. In other words, the scenario in Figure 1 cannot be enabled: only mode-2 pre-configuration can be used, and in a similar way than for out-of-coverage mode-2. With Rel-12 D2D, a UE can autonomously select resources in pre-configured pools over the dedicated carrier regardless if there is network coverage on other carrier(s) or not (see Figure 2).
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Figure 2. Only static mode2 pre-configuration is available on dedicated carrier
For V2V, it is desirable to configure the resource pools to make sure that low latency and high reliability can be achieved. Furthermore, as shown in [2], mode-1 provides large performance benefits over mode-2, and should be supported on a dedicated carrier. Consequently, we propose to have the eNB providing the control information for either mode-1 or mode-2 on a dedicated carrier. Resource allocation enhancement over the dedicated carrier should be studied in RAN1. For instance, one may extend the eNB coverage to dedicated carrier and allow eNB control for the dedicated carrier operations of PC5, so as to enable configurable pools with more flexibility for UE autonomous resource selection and/or scheduled resource allocation for the dedicated carrier scenario.
Proposal 1: for both mode-1 and mode-2, the eNB provides the control information for V2V on the dedicated carrier.
2.2 Multiple dedicated carrier operation
In the SID objective section [1], Multiple Dedicated Carriers is considered as a potential operating scenario for LTE-V2X study.
In Rel-12 the UE can only perform sidelink communication on one carrier at any time. The existing sidelink design needs to be upgraded to support multiple carrier operation for V2X services. 
Observation: The sidelink communication specified in Rel-12 does not support sidelink operation on multiple carriers. 

Generally, networks are built with a given initial capacity. The operator then further increases the capacity when data volume requirement mandates it. More bandwidth is used to support a higher density of users. It is likely that such an approach will be taken for V2X since the adoption of V2V will be gradual. Even if V2X services are first deployed on a single carrier, more carriers will be added when V2X traffic increases.

V2X is a safety application and each vehicle must receive the V2X messages from all the other adjacent vehicles. One vehicle must be able to receive the V2X messages from other neighboring vehicles, no matter on which carrier they are transmitting.
Proposal 2: For the multiple dedicated carrier scenario, a vehicle must be able to transmit V2X messages over at least one carrier but receive V2X messages from the multiple carriers.  
Note that this may create half duplex issues for some scenarios. RAN1 should study how to mitigate these issues.
3 Conclusions
In this paper, we discuss the dedicated carrier(s) related issues and give some potential solutions. Our observation and proposals are listed below:
Observation: The sidelink communication specified in Rel-12 does not support sidelink operation on multiple carriers. 

Proposal 1: for both mode-1 and mode-2, the eNB provides the control information for V2V on the dedicated carrier.
Proposal 2: For the multiple dedicated carrier scenario, a vehicle must be able to transmit V2X messages over at least one carrier but receive V2X messages from the multiple carriers.  
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