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1	Introduction
In an attempt to prevent congestion from becoming too high in a given area for ITS operation in 5.9GHz, the corresponding European Harmonized standard is being revised (see draft in [1]). This document looks at some of the impacts of that further and makes a proposal for ensuring that LTE does not under-utilize spectrum, but at the same time respects other systems. 

2	Revised EU requirements for 5.9GHz ITS
The harmonised standard for ITS operation in 5.9GHz band in Europe is being revised, and a new section has been added that includes some limitations on the transmission characteristics of a ITS equipment.

A new Decentralized Congestion Control (DCC) procedure is being proposed – largely optimised for IEEE 802.11p operation – which leads to different requirements on the transmission characteristics of ITS equipment, depending on the perceived occupancy of the channel.

There are 3 parameters being defined that impact transmission characteristics of the ITS device:
· Ton : Transmitter on time (maximum length 4ms)
· Toff : Transmitter off time (minimum length 25ms)
· Duty Cycle: Maximum transmitter on time (maximum 3% per 1 second)

In addition the following parameters are proposed to be used which modify the requirements on the parameters above:
· Channel Busy Ratio (CBR): A ratio used by an ITS receiver to detect the occupancy of the channel in time and power over 100ms.
· “Busy” received power threshold: This is a received power threshold defined where the channel is detected as being “busy”  - let us denote it as Pbusy.

The required behaviour is that when the CBR < 0.62, the device is able to use the limits highlighted above for Ton, Toff and Duty Cycle.

When the detected CBR ≥ 0.62, the Ton and Toff values are modified accordingly by the device to increase Toff relative to Ton . 


3	LTE characteristics compared to 802.11p
IEEE 802.11p essentially operates in a wideband manner across the 10MHz channel, and has a smaller potential transmission time than 1ms. LTE PC5 currently has a minimum transmission time for PSSCH of 1ms and can be operate purely on a number of Resource Blocks of 180kHz.
This means that multiple devices are able to operate simultaneously in time during the same 1ms period. Adhering to the purely time-based and power-based requirements for triggering DCC in section 2 would mean that – if the Pbusy dBm power level was caused by LTE PC5 UEs transmitting on only a subset of the 10MHz channel – then the LTE PC5 UE deciding not to transmit at all would mean that spectrum resources are wasted.

4	Possible approach for resolving this issue in the short term
The following approach is proposed to be considered to resolve the above issues.
Baseline assumptions:
· The LTE PC5 UE is able to perform a sensing across the full 10MHz channel, and is also able to perform sensing on sub-bands. We understand this to be generally considered as part of the LTE V2V design to allow channel sensing within LTE V2V.

· There are N sub-bands per 10MHz channel. 
UE behaviour:
The UE performs sensing on each sub-band to check the received power level over the 100ms period.
· If the UE observes that every sub-band contains a power level equal or greater than Pbusy / N during ≥ 62% of the 100ms, then it shall trigger the DCC procedure.

· If the UE observes that NOT every sub-band contains a power level ≥ Pbusy / N during  ≥ 62% of the 100ms, then the UE shall 
· NOT follow the rules for CBR ≥ 0.62
· Follow 3GPP defined rules for LTE V2V for resource selection 
· Limit its maximum transmission power to 23dBm/MHz 
Additional considerations:
We would need to consider the fact that the signal level received across the 10MHz channel will not be fully flat, and will require some uncertainty due to fading and also at the edge of the 10MHz channel due to need to meet spectrum mask requirements. However in the current draft of the Harmonized Standard there is a 3% margin allowed.

[bookmark: _GoBack]4	Conclusion
We would like to get feedback on whether this approach seems reasonable to enable respectful ITS operation within the 5.9GHz band, whilst also ensuring that spectrum is not under-utilized.
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