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1 Introduction

In the ongoing SI on V2X, simulation parameters and methodology is complete for V2V and mostly complete for V2X. It has been captured in TR38.885.

For a full study of V2X, there are still some areas that need to be captured. In particular, it is necessary to define a model for V2P: where to lay out UEs, what to assume for pedestrian mobility, etc. 

In addition, a traffic model has been defined for V2V, but no such traffic model has been agreed for V2I and V2P. In this contribution, we discuss how to model traffic for V2I and V2P.
2 V2P modeling
2.1 UE layout

In order to accurately study V2P communications, it is necessary to model both pedestrians and vehicles.
The modeling of vehicles can be based on the work done for V2V and V2I. The agreed cell layout and vehicle dropping methodology can be reused. Given that V2P traffic is more important in urban-type areas, we propose to restrict the study to the urban scenarios.

Proposal 1: For vehicle dropping, and cell modeling, reuse the urban scenarios as defined for V2V and V2I
The modeling of pedestrian UEs (P-UEs) has not been addressed yet. Two options can be considered:
· Option 1: sidewalks are determined, and UEs are located on the sidewalk

· Option 2: P-UEs are randomly drawn in the streets.

Option 1 is more realistic than option2 but requires more work. In addition, it misses the main point of V2P: avoiding vehicles-pedestrians collisions. Option 2 is not realistic in the sense that the P-UEs and vehicles share the road. However, for the purpose of the evaluations in the context of this SI, we do not anticipate major differences between option 1 and option 2. Thus, we suggest to adopt option 2.
Proposal 2: P-UEs are randomly drawn in the streets

A P-UE density has to be agreed on in order to conduct the evaluations. The P-UE density is generally large, and should be in the order of, if not larger, than the V-UEs (vehicle UEs). A P-UE density of 200 UEs/km should be enough to model pedestrian traffic.

Proposal 3: the P-UE density is 200 P-UEs/km

For P-UEs, it seems logical to use the generally agreed pedestrian speed of 3 km/h. given that this speed is low, mobility does not need to be modeled, since changing cells is relatively infrequent occurrence for pedestrians.

Proposal 4: the P-UE speed is 3 km/h. Actual mobility is not modeled for P-UEs

2.2 UE power consumption

For V-UEs, power consumption was not addressed for V2V/V2I. This makes sense since the V-UE can be assumed to be connected to the battery of the car, and power consumption would not be an issue. For P-UEs, the situation is different: a P-UE is a 'regular' smartphone, and power consumption needs to be taken into account. Studying the trade-offs between power consumption and V2P transmission is necessary: in order to be effective at preventing collisions, a P-UE may have to transmit and/or listen frequently, which could drain the battery.

For the D2D SI, a power consumption model was agreed [36.843]:
-
Sleep power = 0.01 unit per sub-frame

-
RX Power = 1 unit per sub-frame

-
TX power 

-
20 unit per sub-frame for 31 dBm 

-
1 unit per sub-frame for 0 dBm and below

-
Linearly scaled with transmit power between 1mW and 10^3.1mW

-
Assume 8 sub-frames are accumulated for synchronization with WAN

-
Synchronization is assumed to be reliable for 0.5s

-
GPS power = 0.08 unit per sub-frame

-
Average power consumption when GPS is used

-
Always on independently of other communications

Given that V2P is a form of D2D communication, we propose to reuse the same model as for D2D.

Proposal 5: the D2D power consumption model as defined in TR36.843 is used for V2P
3 Traffic model for V2P and V2I
At RAN1#82, a traffic model was agreed for V2V based on the discussions in SA1. The traffic model was based on Table 1.

Table 1. Traffic characteristics for V2X (from SA1)

	Name 
	V2V Value 
	V2I Value 
	V2P Value 
	V2N Value 

	Maximum absolute velocity 
	160 km/h 
	160 km/h 
	-
	-

	Maximum relative velocity 
	280 km/h 
	160 km/h 
	160 km/h
	-

	Typical message size 
	50 - 300 bytes 
	50 - 400 bytes 
	50 - 300 bytes 
	50 - 300 bytes 

	Maximum message size 
	1200 bytes 
	1200 bytes 
	1200 bytes
	-

	Maximum message frequency 
	10 Hz 
	10 Hz 
(1 Hz for curve speed)
	1 Hz 
	1 Hz

	Minimum message frequency 
	-
	-
	-
	0.1Hz

	Maximum latency 
	100ms 
(20ms for pre-crash warning) 
	100ms
	100ms
	500ms / 1000ms 

	Communication range 
	4 s response time 
	4 s response time 
	4 s response time 
	-


As it can be seen in Table 1, the message size characteristics are the same for V2V, V2I and V2X. Thus, for modeling the message size, we suggest to use the V2V model for all V2X services.  The message frequency for V2I and V2V is the same (10 Hz), but is lower for V2P (1 Hz).

Proposal 6: the message size for all V2X services is the same as for V2V

· The message rate is 1 Hz for V2I, and 10 Hz for V2P

4 Conclusion

The remaining details of V2X evaluation methodology were discussed. We propose the following:
Proposal 1: For vehicle dropping, and cell modeling, reuse the urban scenarios as defined for V2V and V2I
Proposal 2: P-UEs are randomly drawn in the streets
Proposal 3: the P-UE density is 200 P-UEs/km

Proposal 4: the P-UE speed is 3 km/h. Actual mobility is not modeled for P-UEs

Proposal 5: the D2D power consumption model as defined in TR36.843 is used for V2P
Proposal 6: the message size for all V2X services is the same as for V2V

· The message rate is 1 Hz for V2I, and 10 Hz for V2P


































