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1. Introduction
Capacity analysis for scenario 2 and 3 were discussed in [1].  It was considered in [1] that the DL transmission becomes the bottleneck of capacity. For example in scenario 2, a vehicle transmits in UL only to its own serving cell. However in DL, the message needs to be delivered possibly in multiple cells. Therefore, the load on DL is much more than the UL load.  Moreover it’s assumed an error-free UL for the capacity evaluation in [1].
In this contribution, we discuss approaches for improving the DL capacity and method for mitigating resource congestion in DL transmission taken into account the DL transmission to be the bottleneck. Note that the discussion in this paper is addressing different directions which could be taken as possible approaches for capacity issue which should be further evaluated. 
2. Discussion
2.1. Capacity Improvement
For Scenario 2&3, DL transmissions via Uu interface are considered to the bottleneck of V2X capacity, e.g. congestion in urban case. In the following, possible approaches to improve the V2X DL capacity over LTE radio interface are discussed if congestion is happened.
Alt1: Reduction of area for DL transmission
Evaluation assumptions in [1] considered that each cell needs to transmit message received by its own cell as well as the messages received in the six neighbor cells. However, only UEs within certain distance around the transmission UE needs to receive the message depending on the incident/scenario. For example, the ISD of each cell is 500m and V2X range is 150m. Out of the cells which received the message, only a part of six neighbor cells near the transmission UE need to transmit the message. If the UE is in the center of a serving cell, only the serving cell needs to transmit the received V2X message. Hence, in order to improve DL capacity, it is feasible to reduce the area of DL transmission based on the location of the transmission UE. However this means that the location information of the transmission UE should be known by the network. Moreover, the region where the message is intended should also be known by the network. The complexity and feasibility need further to be discussed.
Alt2: Reduction of V2X traffic amount
If capacity is limited, V2X traffic mode with less data volume can be applied. For example, according to RAN1’s evaluation assumption, there are two traffic modes, one with 100ms period and the other with 500ms period. If congestion happens, the traffic mode with long period (500ms) can be applied to reduce the total traffic amount of DL transmission.
Alt3: Switch of transmission path
Now congestion indicator is introduced in eMBMS to let the UE aware of congestion for the MBMS service. It is used to assist UE to establish unicast to receive the service. Moreover, if congestion in DL transmission via Uu is happened, UE can switch to use PC5 interface to transmit V2X information.
Alt4: Allocation of multiple frequencies
Since the capability evaluation is based on one frequency, in order to mitigate congestion allocating multiple frequencies for V2X transmission is a straightforward way. In order to support it, how to transmit or receive V2V transmission on multiple frequencies via MBMS can be further studied.
Proposal 1: Capture the following methods for capacity improvement in TR36.885:
· Reduction of area for DL transmission;
· Reduction of V2X traffic amount;
· Switch of transmission path;
· Allocation of multiple frequencies.
2.2. Congestion Detection
In section 2.1, we analyze the possible approaches to improve capacity if there is congestion for DL V2X transmission via Uu. However, in order to perform the congestion mitigation, congestion should be detected in advanced allowing sufficient time to take action. The following congestion detection approaches could be considered for V2X services.
Opt1: Network-based congestion detection
Network is able to detect congestion based on the UE/traffic. For example, in the existing MBMS congestion management, if the user plane data for ongoing session could not be transported over the air interface, the eNB can detect congestion and send MBMS overload notification to the MCE. The eNB also can estimate the density of V2X UEs based on locations of UEs. With network-based option, the network may need to notify UEs if congestion is detected.
Opt2: UE-based congestion detection
UEs can detect congestion by itself. UEs may be aware of congestion based on its speed or link monitoring on the aspects of data buffering status, channel occupancy and the signaling strength/interference. Since the congestion is mostly occurred in urban with lower speed, the detection can be turned on based on the UE speed. 
Proposal 2: Capture both the network-based and UE-based congestion detection methods in TR36.885. 
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: Capture the following methods for capacity improvement in TR36.885:
· Reduction of area for DL transmission;
· Reduction of V2X traffic amount;
· Switch of transmission path;
· Allocation of multiple frequencies.
Proposal 2: Capture both the network-based and UE-based congestion detection methods in TR36.885. 
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