3GPP TSG RAN WG1 Meeting #88	R1-1701729
Athens, Greece, 13th - 17th February 2017

Agenda Item:	7.2.1.2
Source:	Huawei, HiSilicon
Title:	Discussion on partial sensing P-UEs using random selection
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At the RAN1#87 meeting, the following agreements on V2P were reached [1]:
· (Pre)configuration instructs whether a P-UE uses partial sensing only, random selection only, or either of the two (FFS whether the selection is made by UE implementation).
· When a P-UE is instructed to use partial sensing only, FFS whether there is any case where the P-UE uses random selection.
[bookmark: OLE_LINK1]In this contribution, we present a case using random selection for the P-UE instructed to use partial sensing only. As the condition to trigger a partial sensing P-UE using random selection, the PSSCH-RSRP detection threshold and candidate resources after resource exclusion are discussed. 
[bookmark: _Ref129681832]Cases for P-UE using random selection
When the remaining resources are insufficient after SA decoding and energy measurement, a procedure needs to be defined for the P-UE to select a resource. A possibility is to increase the PSSCH-RSRP detection threshold, just like for V-UEs. However, this can lead to performance degradation. For instance, it is possible that there are plenty of available resources outside of the sub-window. 
Another possibility is to have the P-UE perform random selection. In this section, these two solutions are compared.


[bookmark: _Ref473799394]Figure 1. An example of resource selection window
Figure 1 shows an example of a resource selection window. Figure 1 shows that the occupied resources fully occupy the partial sensing window, but that there are still plenty of unoccupied resources outside of the window. This is a case where random selection is expected to outperform improving the power threshold. 
Figure 2 shows the system performance comparison between the P-UE using random selection and using PSSCH-RSRP detection threshold increasing process. The labels for option A and option B are as follows:
· Option A: The P-UE selects resources in the random resource selection pool.
· Option B: The P-UE repeats RSRP based exclusion step using an RSRP threshold increased by 3dB until enough resources can be found.
The performance is evaluated for both V2V and V2P. V-UEs need to detect P-UEs, but the presence of P-UEs should not unduly affect the overall V2V performance. Relevant parameters are listed in Table 1 in the Appendix.
In Figure 2, it can be observed that the P2V performance of using random selection is slightly better than using PSSCH-RSRP detection threshold increasing process, and the V2V performance of the two options is similar.
[bookmark: OLE_LINK3][bookmark: _GoBack]Proposal 1: When the remaining resources are insufficient after SA decoding and PSSCH-RSRP based resource exclusion with the initial PSSCH-RSRP detection threshold, the P-UE uses random resource selection for current TB and keeps sensing for next TB transmission.

[bookmark: _Ref473799779]Figure 2. Performance comparison of different resource selection methods
PSSCH-RSRP detection threshold for a P-UE detecting other UEs
For a V-UE, based on the PSSCH-RSRP detection threshold increasing process, the higher the congestion level is, the higher the final PSSCH-RSRP detection threshold will be. If the detection threshold is adjusted based on the congestion level, a P-UE will share the sensing pool with V-UE in an efficient manner since both type of UEs will have a similar behavior in presence of high collision. Thus, the detection threshold should be based on the CBR, and should be either pre-configured, or configured by the eNB.
Proposal 2: The P-UE PSSCH-RSRP detection threshold is preconfigured or configured by the eNB.
Number of candidate resources after resource exclusion
For a V-UE, the number of candidate resources after resource exclusion is 20% of the total number of the resources in resource selection window. For a P-UE, the transmit resources are selected in the Y monitored subframes. Similar to the parameter for V-UE, the number of candidate resources for P-UE after resource exclusion shall be not less than the total number of resources in 0.2Y subframes to ensure a certain degree of randomization and to reduce the probability of collisions when two UEs perform resource selection at the same time.
In addition, the candidate resources after resource exclusion are distributed in more than one subframe to meet the requirement for 2 transmissions in different subframes.
[bookmark: OLE_LINK2]Proposal 3: For P-UEs, the number of candidate resources after resource exclusion shall be greater than or equal to 0.2Mtotal, and candidates are distributed in more than one subframe. Here, Mtotal is the total number of the candidate single-subframe resources in the Y monitored subframes.
Conclusions
In this paper, we discussed partial sensing and random resource selection for P-UEs. We propose the following: 
Proposal 1: When the remaining resources are insufficient after SA decoding and PSSCH-RSRP based resource exclusion with the initial PSSCH-RSRP detection threshold, the P-UE uses random resource selection for current TB and keeps sensing for next TB transmission.
Proposal 2: The P-UE PSSCH-RSRP detection threshold is preconfigured or configured by the eNB.
Proposal 3: For P-UEs, the number of candidate resources after resource exclusion shall be greater than or equal to 0.2Mtotal, and candidates are distributed in more than one subframe. Here, Mtotal is the total number of the candidate single-subframe resources in the Y monitored subframes.
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Appendix
[bookmark: _Ref450901035]Table 1. Parameter setting for simulation of PC5-based P2V
	Parameter
	Assumptions

	Carrier frequency
	6 GHz

	Bandwidth
	10 MHz

	Number of Subchannels
	3

	Inter-pedestrian distance
	36.344m (14 road grids)

	Transmission mode
	Mode 4

	P2V Traffic model
	300 Bytes @ 1Hz

	Antenna height of Pedestrian
	1.5 m

	Antenna gain of Pedestrian
	0 dBi

	Scenarios
	Urban 60 km/h;
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