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Annex X: 
Traffic Characteristics of CAM
The following section summarizes the traffic characteristics of CAM messages, including the triggering, generation, and expected size of these messages.
According to [18], the CAM generation trigger conditions of a UE shall be as follows:

1) The time elapsed since the last CAM generation is equal to or greater than a DCC (decentralized congestion control) related interval (i.e. T_GenCam_Dcc [18]) and one of the following conditions related to UE dynamics is given: the distance between the current position of the UE and the position included in the CAM previously transmitted by the UE exceeds 4 m; or the absolute difference between the current heading of the UE and the heading included in the CAM previously transmitted by the UE exceeds 4°; or the absolute difference between the current speed of the UE and the speed included in the CAM previously transmitted by the UE exceeds 0,5 m/s.
2) The time elapsed since the last CAM generation is equal to or greater than the currently valid upper limit of the CAM generation interval (i.e. T_GenCam [18]) and equal to or greater than DCC related interval T_GenCam_Dcc. 
If one of the above two conditions is satisfied, a CAM shall be generated immediately.
Besides, the CAM generation interval shall not be inferior to the lower limit of 100 ms and shall not be superior to the upper limit of 1000 ms. The value range of T_GenCam_DCC shall be limited to 100 ms ≤ T_GenCam_DCC ≤ 1000 ms. The parameter T_GenCam shall be set to the time elapsed since the last CAM generation, if a CAM is triggered due to above condition 1). After triggering a number of consecutive CAMs (i.e. N_GenCam consecutive CAMs [18]) due to condition 2), T_GenCam shall be set to 1000 ms. The value of the parameter N_GenCam can be dynamically adjusted according to some environmental conditions. The default and maximum value of N_GenCam shall be 3.
The conditions for triggering the CAM generation shall be checked repeatedly every T_CheckCamGen which acts as the check period. The check period T_CheckCamGen shall be equal to or less than 100 ms. 
With above CAM generation trigger conditions [18], the CAM characteristics are captured as follows. 
In scenarios with relative stable vehicle dynamics (e.g. highway), the main trigger for CAM generation is the change of position, i.e. the distance between the current position of the UE and the position included in the CAM previously transmitted by the UE exceeds 4 m, and as such is the main factor affecting the periodicity of the CAM. The triggering conditions of speed change and heading change generate only a few CAMs occasionally, and mainly influence the timing of the CAM traffic.

The period of the CAM typically changes when the vehicle’s speed change exceeds a range.

The period of the CAM remains unchanged and therefore the CAM can be regarded as periodical with a certain periodicity when the vehicle is travelling at a relatively stable speed within a certain range which depends on vehicle speed.

A speed change or heading change is likely to affect the timing offset of a series of CAMs occasionally, and such timing offset change may lead to misalignment between SPS timing and CAM timing which further results in the risk of the V2X delay requirement not being satisfied. 
In addition, the CAM message size is variable. The CAM message size is about 121 ~ 320 Bytes without certificate and about 230 ~ 429 Bytes with certificate.
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