


3GPP TSG RAN WG1 Meeting #87						R1-1611548
Reno, USA, 14th - 18th November 2016
[bookmark: _GoBack]
[bookmark: Source]Agenda Item:	6.2.1.2.2
Source: 	Sony
Title:	Discussion on resource selection using partial sensing by pedestrian UEs 
Document for:	Discussion

1 Introduction
In the RAN1 #86bis meeting, the following agreements were made for the topic of Resource selection for pedestrian UEs [1].

Agreement:
· The following aspects needs to be addressed to define resource selection based on partial sensing
· How to determine the subset of subframes in which UE performs sensing
· How to determine the subset of subframes for the candidates of resource selection
· How to relate these two subsets
· Study the above aspects in terms of PRR and energy consumption:

In this contribution, we provide our views on the details of the partial sensing procedure.


2 Discussion
For burst sensing, P-UEs sense contiguous subframes one time per 1s sensing period. For distributed sensing, P-UEs sense some subset of contiguous subframes in a sub-period per 1s sensing period. Burst sensing may not greatly increase power consumption, but lead UEs to miss the information from V-UEs’ packets which will affect the resources in the selection window. On the other hand, although distributed sensing restricts the selection window size due to the restriction of the sub-sensing window, all the information which will affect the selection window can be sensed. Therefore distributed sensing should be supported for partial sensing. 

Proposal 1: Distributed sensing should be supported for partial sensing.


2.1 Details of distributed sensing

The time line of distributed sensing for P-UE is described in Figure 1. Each parameter in the figure is defined as follows.
-	Sensing period: Sensing period which is used for V2V communication. 1s.
-	Sub sensing period: Sub period of Sensing period. 100ms is assumed when P=100ms.
-	Sub sensing window: A subset of continuous subframes in which P-UE performs sensing within the sub sensing period. 
-	Selection window: A subset of subframes of candidate resources for resource selection for P-UE.
-	k: The index of the sub sensing period
-	m: Resource selection / reselection decision timing 
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[bookmark: _Ref466048071]Figure 1: Timeline of distributed sensing for P-UE

· Selection window
In the RAN1#86 meeting, it was agreed that V2V sensing-based resource selection is the baseline for partial sensing. It means that selection window setting should be also based on V2V. 
In V2V, the V-UE must take into account possible candidates resources in the interval [m+T1, m+T2], where T1 and T2 are up to UE implementation. The same restriction should also be applied for P-UEs. Since the difference between V2V sensing and V2P sensing is whether the sensing subset is restricted or not, the selection window of P-UE can be defined as [m+T3, m+T4], where T3-T4 can be defined as the selection window and T1≤T3≤T4≤T2. 
The selection window should be configurable since it will affect the number of candidate resources for the transmission. For example, in the congested scenario, the number of candidate resources should be increased to avoid resource collision from other P-UEs’ transmissions. 

Proposal 2: The selection window can be defined as [m+T3, m+T4], where T3-T4 can be defined as the selection window and T1≤T3≤T4≤T2.
Proposal 3: The selection window should be configurable. How to configure the selection window is FFS.


· Sub sensing window
For the sub sensing window, since the P-UEs can transmit packets on the resources which P-UEs sense, the sensing window size should be equal to the selection window. The sensing window can be defined as [m+T3-P*k, m+T4-P*k] where P=100ms and k={0, 1,…10}. 
The configuration of k may be restricted for the purpose of power reduction of the sensing procedure. However the restriction should be applied taking into account the property of traffic periodicity. Table 1 shows the relationship between traffic periodicity and sub-sensing period indexes which potentially affect the selection window. It can be seen that the influence ratio of each periodicity for the selection window is different.

[bookmark: _Ref466038961]Table 1	The relationship between traffic periodicity and sub-sensing period indexes which potentially affect to the selection window.
	Sub-sensing period index (k)
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Periodicity (*100 ms)
	1
	1,2
	1,3
	1,2,4
	1,5
	1,2,3,6
	1,7
	1,2,4,8
	1,3,9
	1,2,5,10




The similar tendency can be seen in our simulation results which take the reselection property into account. We evaluated influence ratio (the percentage of packets transmitted in the sub sensing window which affects the resources in the selection window) as a function of the sub sensing period index k. In the simulation, V-UEs transmit packets based on the parameter i*P where i is selected from the set of I and P=100ms. The selection of i is performed randomly according to a uniform distribution. V-UEs also perform resource reselection based on the reselection counter which is randomly selected from 5-15. The simulation results are shown in Figure 2.

[image: C:\Users\0000131054\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\simulation results.jpg]Figure 2: The influence ratio with different sets of I

From this simulation, firstly it can be seen that the tendency of the influence ratio is highly depending on the parameter set I. Secondly it can be seen that there is high correlation between I and the sub-sensing period indexes which potentially affect the selection window in Table 1. For example, the case of 2-b) I=[1,3,5], even k=6 and 9 exceed 50% in terms of influence ratio. This is because, for k=6 case, packet with periodicity 1,2,3,6 will potentially affect selection window and i = 1 and 3 are actually used in this simulation. In other words, the 2/3of sub-sensing period indexes which potentially affect the selection window in Table 1 is included in the set of I. Therefore the configuration of sub sensing period should be based on the parameter set I and sub-sensing period indexes which potentially affect the selection window in Table 1.

Observation 1: The tendency of influence ratio is highly depending on the parameter set I and sub-sensing period indexes which potentially affect the selection window.
Proposal 4: The configuration of sub sensing period should be based on the parameter set I and sub-sensing period indexes which potentially affect the selection window


3 Summary
In this contribution, the following observation and proposals are made:

Proposal 1: Distributed sensing should be supported for partial sensing.
Proposal 2: The selection window can be defined as [m+T3, m+T4], where T3-T4 can be defined as the selection window and T1≤T3≤T4≤T2.
Proposal 3: The selection window should be configurable. How to configure the selection window is FFS.
Observation 1: The tendency of influence ratio is highly depending on the parameter set I and sub-sensing period indexes which potentially affect the selection window.
Proposal 4: The configuration of sub sensing period should be based on the parameter set I and sub-sensing period indexes which potentially affect the selection window
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