
3GPP TSG RAN WG1 Meeting #84		                                                      R1-160364
St Julian’s, Malta, 15th - 19th February 2016

Source:	CATT
[bookmark: Title]Title:	                   Discussion on sub-channels in PC5-based V2V  
[bookmark: Source]Agenda Item:	7.3.2.2.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
There are some conclusions related to resource allocation for PC5-based V2V from the last meeting [1] as follows: 
· Scheduling assignment
· Each data transmission is scheduled by an SA. A UE knows at least time and frequency location of data transmission(s) after decoding the associated SA.
· FFS the indication is implicit, explicit, or both
· If SA and the associated data from a single transmitter is transmitted in different subframes:
· FFS details
· If SA and the associated data from a single transmitter are transmitted in the same subframe:
· Q: Is it possible to support the case where data transmission in a subframe occurs without associated SA transmitted in the same subframe?
· Alt 1: SA and Data are transmitted on separate physical channels (i.e., separated DFT precoding for SA and data):
· RAN1 assumes that RAN4 will study the proper transmission characteristics (e.g, MPR) to support this.
· FFS whether SA and data transmissions in the same subframe are always adjacent in the frequency domain.
· In case of separate channels, study whether SA pool and data pool are orthogonal or can overlap.
· Alt 2: A single DFT precoding applies to SA and data transmitted in the same subframe.
· The whole bandwidth is divided into one or multiple sub-channels. 
· The transmission bandwidth of SA/data is fixed to the bandwidth of a single sub-channel.
· Alt 3: SA and data are TDMed within one subframe.
· The transmission bandwidth of SA is fixed.
· Study the number of transmissions of a given TB
· Study the number of transmissions of a given SA
· FFS whether a single SA may schedule multiple TBs
· FFS whether the time/frequency resources of a given SA is independent of the time/frequency resources of the associated data
No matter a single DFT or separated DFT applied, sub-channel solutions can be further discussed to reduce interference as much as possible. In this contribution, some further discussion on sub-channel division is provided. 
Discussion and simulation results
Divide frequency domain resources to several sub-channels can effectively avoid interference and improve the system reliability. However, some waste of resources is inevitable if the packet size vary widely due to the fixed capacity. Thus sub-channel division should be further studied. 
We compared three options of sub-channel as follows:
Option 1: A sub-channel is consists of 10 continuous PRBs. A small packet(190Byte) will occupies 1 sub-channel and a big packet(300Byte) will occupies 2 sub-channels.
Option 2: A sub-channel is consists of 5 continuous PRBs. A small packet(190Byte) will occupies 2 sub-channels and a big packet(300Byte) will occupies 4 sub-channels.
Option 3: There is no sub-channel. A small packet(190Byte) will occupies 10 continuous PRBs and a big packet(300Byte) will occupies 20 continuous PRBs.
System evaluation assumptions are provided in Appendix Table.
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Figure 1 Performance comparison of three division options (freeway 70km/h)
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Figure 2 Performance comparison of three division options (freeway 140km/h)
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Figure 3 Performance comparison of three division options (Urban 60km/h)

From above simulation results we can demonstrate that the system performance of sub-channel division (option1) is always better than no sub-channel ones(option 3) in both freeway and urban scenes. Therefore, we suggest divide the Data bandwidth into multiple sub-channels.
Proposal: The Data bandwidth should be divided into multiple sub-channels. The number and configuration of sub-channel is FFS.
Conclusion 
In this contribution, we have the following proposal:
Proposal: The Data bandwidth should be divided into multiple sub-channels. The number and configuration of sub-channel is FFS.
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Appendix
Table 1: simulation assumptions
	Simulation Parameters
	Value

	Deployment scenario,
Vehicle density/ velocity
	Freeway and urban as defined in [2]

	Carrier frequency
	5.9GHz

	System bandwidth
	10MHz

	Tx Power
	23dBm

	Antenna gain
	3dBi

	Traffic Model 
	Data transmission：
· 100ms period, and periodic traffic as defined in [2]

	Synchronization 
	Ideal

	Carrier Frequency Offset
	0 

	Pathloss model
	As defined in [2]

	Shadowing fading 
	As defined in [2]

	Resource selection method
	Random selection

	Resource pool
	Data pool period: 20ms
Data occupy all 50 PRBs

	SA reception assumption
	Ideal

	Data Tx number 
	Two times for  either small packet and big packet

	Modulation and coding scheme
	Data transmission : 
· QPSK, Turbo coding, coding rate is 0.50/0.39(respectively for 190Byte and 300Byte, assuming 4 DMRS symbols)
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