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Introduction
Resource allocation issues and enhancement principles are given in [1].  As a companion contribution, considerations on physical channel design enhancement for PC5-based V2V are discussed in this one. And based on reference [1] there are two resource allocation schemes, some proposals are given for physical layer channel enhancements for the schemes respectively.
Discussion
Sub-channel and location of SA 
According to[2], the message size is not always fixed. In current D2D communication design, SA and data are located in different subframes. D2D communication should be the starting point for PC5-based V2V design. Based on the D2D communication design, there are two basic issues:
1. Issue1: If the arriving data packet missed the SA subframe, it must wait until the next SA period, which introduces additional delay. 
2. Issue2: Every high layer packet transmission must go through SA contention phase as well as data contention phase, and both phases have half duplex constrains. Preliminary calculations are shown to reveal the problem as following.
For sake of simplicity, it is assumed that: 
1) Each V2V packet size is 190 Bytes, which occupy 16 PRBs (QPSK,1/2 coding rate, considering the 4-column DMRS proposal in[3]);
2) Both SA and data retransmit twice;
3) For SA, the capacity is only impacted by half-duplex, which means if 2 UEs choose the same sub frames for SA, then they cannot hear each other. Other impacts such as interference and in-band emission are omitted.
4) For data, the capacity is only impacted by resource pool size, and the in-band emission is also omitted.
The different SA overhead is analyzed in the following table:
Table 1 SA overhead assumption
	SA period=T
	SA Subframe number=X
	Data Subframe number=T-X
	SA capacity
=X*(X-1)/2
	Data capacity
=(T-X)*3/2
	Final capacity =(min of SA/data)
	SA overhead (%)

	50
	4
	46
	6
	69
	6
	8

	50
	5
	45
	10
	67.5
	10
	10

	50
	6
	44
	15
	66
	15
	12

	50
	7
	43
	21
	64.5
	21
	14

	50
	8
	42
	28
	63
	28
	16

	50
	9
	41
	36
	61.5
	36
	18

	50
	10
	40
	45
	60
	45
	20

	50
	11
	39
	55
	58.5
	55
	22

	50
	12
	38
	66
	57
	57
	24

	50
	13
	37
	78
	55.5
	55.5
	26

	50
	14
	36
	91
	54
	54
	28

	50
	15
	35
	105
	52.5
	52.5
	30

	50
	16
	34
	120
	51
	51
	32

	50
	17
	33
	136
	49.5
	49.5
	34

	50
	18
	32
	153
	48
	48
	36

	50
	19
	31
	171
	46.5
	46.5
	38

	50
	20
	30
	190
	45
	45
	40



From the above table, it’s clear that, with 20% SA overhead, the best user capacity is only 45 when considering balance of supported number of UEs in SA and data channel. Considering in-band emission, this number will further decrease. Such high overhead will squeeze capacity for data while resource efficiency cannot be high enough to meet V2V requirement. 
There are two methods can reduce the overhead of SA:
1) SA can be located in to the same subframe of data to avoid redundancy of two-step contention.  
2) SA and service data are FDM in different subframe.
SA is located in the same subframe of data (method 1)
In method 1, to keep the SC-FDM characteristic, one option is to reuse PUSCH UCI design for SA. Furthermore, to reduce the complexity of RX blind decoding, it is desirable to limit the possible location of REs used by SA in a subframe.
One solution is to divide the whole bandwidth into N sub-channels, while the location of SA-REs (REs carrying SA) is fixed in each sub-channel and every data transmission occupies one sub-channel. 


Figure 1: SA is located in to the same sub frame of data.
SA and service data are FDM (method 2)
When SA needs only one PRB but using full bandwidth resources to achieve mutual listening, the resource inefficiency of SA is too high. FDM between SA and service data can reduce the overhead of SA. In resource allocation scheme 2 of [1], SA random selection time frequency resource and conflict of service data can be found by the demodulation of SA before service data transmission. At the same time, we need independent source pool to ensure the receiver performance of SA. 
The transmission of SA is shown in the following figure:


Figure 2: The PSCCH pools and the PSSCH pools are FDM and TDM.
First, in the time domain, the time frequency resource is divided into adjacent data resource pools. Further, each data resource pool is divided into PSCCH pool and PSSCH pool in the frequency domain. The SA is transmitted in the PSCCH pool and the service data is transmitted in the PSSCH pool. For normal service data, the SA in PSCCH pool(i) indicate the information of service data in PSSCH pool(i+1). For emergency service, the SA in PSCCH pool(i) can indicate the information of service data in PSSCH pool(i) and this can reduce the transmission delay of emergency service. 
Both the two methods can reduce the overhead of SA, and the selection of these two ways have some relevance with the resource scheduling method, which needs to be further studied.
Proposal1: To reduce SA overhead, it needs to be further researched that SA is located in the same subframe of data or SA and service data are FDM and TDM.
In method 2 of SA, the whole bandwidth can also be divided into N sub-channels to reduce the overhead of SA.
Proposal2: To further reduce SA overhead and adapt to the possible changed message size, the whole bandwidth can be divided into N sub-channels, and every data TB occupies one sub-channel.

SA contents
Based on the above design, SA should at least include the following information:
1) Transmission times for current data transmission. In [1], transmission times may vary for different TBS or different scenarios;
2) Resource indicator in SA method 2 needs to be further studied;
3) MCS reusing R12/13 D2D, about 4~5bit;
4) Collision indication [1]. Considering typical data/SA transmission period is 100ms, only the collision with subframe number and sub-channel number within latest 100ms needs to be indicated. The number of bits would be limited since collision within 100ms will not be too much;
5) CRC of above information, 16bits;
Proposal3: SA contents should at least include transmission times, MCS, collision indication and CRC.
To guarantee the reliability of SA and reduce the blind detection complexity of SA, fixed MCS of SA should be considered. 
Proposal4: MCS of SA is considered to be fixed.
Conclusion
The following is observed and proposed:
Proposal1: To reduce SA overhead, it need to be further researched that SA is located in to the same sub frame of data or SA and service data are FDM and TDM.
Proposal2: To further reduce SA overhead and adapt to possible changed message size, the whole bandwidth can be divided into N sub-channels, and every data transmission occupies in one sub-channel.
Proposal3: SA contents at least include number of transmission times, MCS, collision indication and CRC.
Proposal4: MCS of SA is considered to be fixed.
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