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1 Introduction
At the RAN1 #83 meeting, some agreements on scheduling assignment and data were made [1]:
· Study the number of transmissions of a given TB

· Study the number of transmissions of a given SA

For D2D, data follows its SA on PC5 in a TDM manner and is transmitted 4 times. In this contribution, we explain how having a variable number of transmissions is beneficial for the overall system. 
2 Variable number of transmissions
For D2D, the number of transmissions is fixed for communication. However, the V2V scenarios are quite different than what was considered for Rel-12 D2D: 
· Number of terminals (density): it is much higher for V2V since in Rel-12, D2D communication was intended for public safety UEs only. For instance, only 3 communication sessions per cell on average are assumed in simulations [2]. With V2V, there can be up to hundreds of vehicles per cell. 
· Packet size: Rel-12 D2D was designed primarily for voice service. For V2V, the data packet size is larger. The typical message size of V2V data packet is 50-300bytes. 
· Latency: 100ms is the maximum latency for V2V packets (see Table 1) which is a more stringent latency requirement than what is required for D2D communication. 
· Communication range: the communication range requirement of D2D can be up to 2.5 kilometers. This range may require multiple transmissions of the same data packet in order to lower the code rate. For V2V, the communication range only needs to be at most 320 meters as shown in Table 1. For such a short distance, higher effective code rates can be used.

Table 1. Example parameters for V2X Services
	
	Effective range
	Absolute velocity of a UE supporting V2X Services
	Relative velocity between 2 UEs supporting V2X Services
	Maximum tolerable latency
	Minimum application layer message reception reliability

	#1 (suburban)
	200m
	50km/h
	100km/h
	100ms
	90%

	#2 (freeway)
	320m
	160km/h
	280km/h
	100ms
	80%

	#3 (autobahn)
	320m
	280km/h
	280km/h
	100ms
	80%

	#4 (NLOS / urban)
	100m
	50km/h
	100km/h
	100ms
	90%

	#5 (urban intersection)
	50m
	50km/h
	100km/h
	100ms
	95%


Table 1 shows that the communication range of interest varies from 50m to 320m, which is shorter than the 2.5km considered for D2D. A fewer number of transmissions, e.g. 1 or 2, may be necessary for typical messages. Another class of messages, such as emergency messages, can have requirements such as higher priority, higher reliability requirements and further transmission range. For this class, more retransmissions are beneficial.
The simulation is based on the D2D Rel-12 time-multiplexing of SA and data (Figure 1 in [3]) and it is assumed that 16 TTIs are for the SA. The performance of mode 2 is provided in Figure 1: the performance of 2 transmissions is better than that of 4 transmissions for short distances. For the 60 km/h case, the performance of 2 transmissions is comparable to 4 transmissions.  More simulation results for other scenarios are provided in [3].
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Figure 1. Comparison of 4 and 2 transmissions in freeway and urban scenarios with 16 TTIs for SA in mode 2
In Rel. 12 D2D communication, since data is always transmitted 4 times, there are no fields in the SA to indicate the number of transmissions. However, the number of transmissions can be introduced in SA by allocating some bits (possibly up to two bits to support 4 transmissions).
Proposal 1: The number of V2V transmissions is variable and the related information (number of transmissions ) is included in the SA
3 Conclusions
In this contribution, the number of transmissions are discussed and compared with baseline. Based on the performance gain, we propose the following:
Proposal 1: The number of V2V transmissions is variable and the related information (number of transmissions ) is included in the SA
References
[1] “RAN1 Chairman’s Notes”, RAN1 #83, Nov. 15-22, 2015.
[2] R1-153803, “V2V traffic model and performance metrics”, Huawei, HiSilicon, RAN1 #82, Aug. 24-28, 2015.
[3] R1-156428, “Resource pool design for V2V”, Huawei, HiSilicon, RAN1#83, Nov. 15-22, 2015.
2

