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1 Introduction
In RAN 1 #84bis meeting, some agreements for sensing in V2V are achieved as follows [1]:

· Both SA decoding and energy measurement are supported for sensing in UE autonomous resource selection.

· FFS how each of SA decoding and energy measurement is used.

· Note: strive for a design with managable complexity especially in terms of SA blind decodes, UE buffer, etc.
As both SA decoding and energy measurement are used in V2V resource selection, the detail scheme should be discussed and determined. In this contribution, some analyses about V2V SA decoding and sensing are presented.
2 SA decoding and energy measurement
In mode 2 resource scheme, UE should select PSCCH and PSSCH resources in available resource pools. Sensing UE decodes SAs and obtains the resource configuration of transmitting UEs, including SA and data resources and SPS period. Based on the information, sensing UE has a precise prediction of the subsequent subframes and then selects PSCCH and PSSCH resources. Since the use of SPS resources may be unaltered for several SPS periods, the resource collision should be avoided. 

2.1 For PSCCH resource selection

For PSCCH resource selection, correct scheduling assignment (SA) decoding on a PSCCH channel means that this PSCCH resource is occupied by a UE and no collision on it. On the other hand, while SA decoding is incorrect on a PSCCH channel, energy measurement on it should provide additional information as reference.
For a PSCCH resource with incorrect SA decoded, its energy measurement, such as RSRP, that may be roughly divided into two results: high or low energy level. For high energy level, it means that more than one SA is transmitted on the PSCCH resource and resource collision leads to SA decoding fault. On the other hand, with low level energy, it may be no SA transmitted on it, or one or several SAs on it while transmitting UE is far away from this sensing UE.
The result of SA decoding and energy measurement should be combined to make a decision on PSCCH resource selection by sensing the UE. Some detail scheme of how to correlate the result of SA decoding and energy measurement should be discussed. A simple way is to unite the SA decoding and energy measurement as shown in Table 1:
Table 1: SA decoding and energy measurement
	Case
	High level of energy measurement
	Low level of energy measurement

	SA decoding correct
	A
	B

	SA decoding incorrect
	C
	D


· Case A: the PSCCH resource are used with no resource collision, and the transmitting UE are adjacent to sensing UE;
· Case B: the PSCCH resource are used with no resource collision, and the transmitting UE are far away from sensing UE;
· Case C: the PSCCH resource are used with resource collision;

· Case D: the PSCCH resource may not be used;

Considering SA decoding and energy measurement, four cases of sensing results are noted as case A, B, C, and D, which divides the corresponding PSCCH resource into different types of priority. Based on the sensing result of PSCCH, the UE may choose an appropriate resource to satisfy its requirement.
Proposal 1: The result of SA decoding and energy measurement should be combined in PSCCH resource selection.

2.2 For PSSCH resource selection

Similar with PSCCH selection, it provides more effective decision by SA decoding for semi-persistent scheduling (SPS) PSSCH resource selection. Based on the decoded SA information, the PSSCH resources can already be used to be acquisitive. With the SPS period and resource reserved indication in SA [2], it can determine whether the related PSSCH resources will be occupied in the following subframes or not. Next, the sensing UE should choose other PSSCH resources beyond the occupied resource list.
On the other hand, energy measurement may be implemented on the PSSCH resources which are without SA indication. For those PSSCH resources, some preliminary condition could be acquired by taking energy measurement on them, as the resources are used with high energy level and the others may be idle. Also, without corresponding SPS period information, whether and when the used PSCCH resources may bear the next transmission cannot be known by sensing UE. In other words, energy measurement on PSSCH resource can provide the resource status on current subframe, but it makes little sense to find out whether the PSSCH resource would be occupied or not on the subsequent subframes. 
Some simulation results are illustrated in Figure 1 and Figure 2. From the simulation results, it can be observed that the SA decoding and energy measurement provides slightly better performance than only SA decoding.
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Figure 1: PRR for Freeway 70Km/h
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Figure 2: PRR for Urban 60Km/h
The SA decoding result can offer certain information to make a decision on PSSCH resource selection and energy measurement on the resources without SA information may provide limited reference. Based on that, we propose the following:
Proposal 2: PSSCH resource selection should base on the result of SA decoding.
Proposal 3: Measurement of energy in PSSCH resource has limited value for resource selection.
3 Conclusions

In this contribution, we discuss the SA decoding and energy measurement for PSCCH/PSSCH resource selection, and we proposed the following:
Proposal 1: The result of SA decoding and energy measurement should be combined in PSCCH resource selection.
Proposal 2: PSSCH resource selection should base on the result of SA decoding.

Proposal 3: Measurement of energy in PSSCH resource has limited value for resource selection.
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Appendix

Table 1:  Assumptions for V2V evaluation
	Parameter
	Assumption

	Carrier frequency for PC5
	6 GHz

	Bandwidth
	10 MHz

	Number of carriers
	One carrier

	In-band emission
	{W, X, Y, Z} = {3, 6, 3, 3}

	Antenna height
	1.5 m

	Antenna pattern
	Omni 2D

	Antenna gain
	3 dBi

	Maximum transmit power
	23 dBm

	Number of antennas 
	1 TX and 2 RX antennas. 2 RX antennas are separated by wavelength/2.

	Noise figure
	9 dB

	Absolute vehicle speed
	60 km/h for Urban case.

70 km/h for Freeway case.

	Channel model for V2V
	Referring to TR.36.885

	Number of SA transmission
	2

	Number of data transmission
	2

	Multiplexing of SA and data pool
	FDM

	Number of RBs for SA in per sub-frame
	6

	Traffic model
	One 300-byte message is followed by four 190-byte messages, and the time instance of 300-byte size message generation is randomized among vehicles.

Messages are generated per 100ms.

	Number of RBs for one data transmission
	11 RBs is assumed for 190-byte message.

22 RBs is assumed for 300-byte message.



































