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1 Introduction

In sensing based resource (re)selection, resource exclusion based on SA and received power is a key point to avoid interference to neighbor UEs. According to the current agreement [1], whenever a candidate resource is overlapped with a reserved resource by another UE, and if the PSSCH-RSRP of the other UE is higher than configured threshold, the candidate resource is excluded. 
Agreement:
· Step 2: UE excludes resources at least based on SA decoding and additional conditions.

· When SA and its associated data are transmitted in same subframe, option 2-1 (measure on DMRS of PSSCH) is supported
· Option 2-1: A resource is excluded if it is indicated or reserved by a decoded SA and PSSCH RSRP in the associated data resource is above a threshold.
· In Step 2, if an instance of a candidate semi-persistent resource X with the period of P*I collides with a next instance of the resource Y, which is reserved by another UE’s SA and meets the condition of exclusion in the agreed threshold-test, then the UE shall exclude resource X.

· I is the value to be signaled for i in its SA.
In this contribution, we provide our further views on step 2 of sensing based resource (re)selection. 
2 Discussion 
In V2X, the frequency resources are divided into multiple sub-channels, and a resource for data transmission can contain up to 20 sub-channels. After decoding a SA and knowing a reserved resource Y, Figure 1 shows an example for the possible overlap between a candidate resource and resource Y. There exists two interference free resources e.g. (a) and (k), while other nine resources are collided, i.e. (b)~(j). In general, a reserved resource by other UE, if PSSCH-RSRP is higher than corresponding threshold, will block multiple candidate resources, which significantly reduce the number of available resource in step 2. 
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Figure 1: relative position between a candidate resource and Y
A further observation is that among the multiple blocked resources by Y, the mutual interferences between UEs are quite different. For example, the mutual interference of (f) is 5 times than (b)/(j). The interference level can have up to 10dB difference when 20 sub-channels are configured. 

By current agreement, all resources (b)~(j) are useless or useful as a whole. If all the resources are survived after step 2, either PSSCH-RSRP is less than threshold or (b)~(j) are recovered by increasing threshold, step 3 may not have the capability to prioritize the better resource among (a)~(k). In extreme case, ration of remaining resource after step 2 is right [20]%, all 11 resources (a)~(k) are treated equally. This is obvious not the desired solution for collision avoidance. 
As a solution, a scaling factor on PSSCH-RSRP of resource Y could be introduced to differentiate the candidate resources. E.g., denote the number of sub-channels of a candidate resource X as N, the number of overlapped sub-channels between the X and Y as B, the effective PSSCH-RSRP used in resource exclusion for X could be 
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is higher than the threshold. By this way, the 9 overlapped resources (b)~(j) become useful with different required level of threshold. For example, the 9 resources may be grouped into 3 sets, i.e. (b, j), (c, d, h, i) and (e, f, g) with decreased possibility of availability, since the step for threshold increase in step 2 is 3dB. If only (b) and (j) become useful, it limits the resource selection in step 3 in (a, b, j, k), hence the interference level is controlled. 
Proposal: 

· The effective PSSCH-RSRP for a candidate resource X is
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is higher than the threshold, where, N is the number of sub-channels of a candidate resource X, B is the number of overlapped sub-channels between the X and Y, 
[image: image6.wmf]PSSCH

RSRP

P

is the PSSCH-RSRP of resource Y. 

3 Conclusions
Based on above discussion and proposal, we propose to agree on the appended text proposal to well define the behavior in resource exclusion in step 2, so as to minimize the mutual interference between UEs. 
Proposal: 

· The effective PSSCH-RSRP for a candidate resource X is
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is higher than the threshold, where, N is the number of sub-channels of a candidate resource X, B is the number of overlapped sub-channels between the X and Y, 
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is the PSSCH-RSRP of resource Y. 
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14.1.1.6
UE procedure for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4
When requested by higher layers in subframe n, the UE shall determine the set of resources to be excluded in PSSCH transmission according to the following steps. Higher layers determine the parameters 
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 the number of sub-channels to be used for the PSSCH transmission in a subframe, 
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 the resource reservation interval determined by higher layers, 
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 the priority to be transmitted in the associated SCI format 1 by the UE. 
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 is determined according to subclause 14.1.1.4B.
1) A candidate single-subframe resource for PSSCH transmission 
[image: image14.wmf]y

x,

R

 is defined as a set of 
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 contiguous sub-channels with sub-channel x+j in subframe 
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. The UE shall assume that any set of 
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 contiguous sub-channels included in the corresponding PSSCH resource pool (described in 14.1.5) within the time interval 
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 corresponds to one candidate single-subframe resource, where selections of 
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 are up to UE implementations under 
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. UE selection of 
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 shall fulfil the latency requirement. The total number of the candidate single-subframe resources is denoted by
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2)
The UE shall monitor subframes n-1001, n-1000, n-999, …, n-2 except for those in which its transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and S-RSSI measured in these subframes.
3) The parameter 
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 is set to the value indicated by the i-th SL-ThresPSSCH-RSRP field in SL-ThresPSSCH-RSRP-List-r14 where 
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4)
The set 
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 is initialized to the union of all the candidate single-subframe resources. The set 
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 is initialized to an empty set.
5)
The UE shall exclude any candidate single-subframe resource 
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 from the set 
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 if it meets all the following conditions:

-
the UE receives an SCI format 1 in subframe 
[image: image32.wmf]SL

m

t

, and “Resource reservation” field and “Priority” field in the received SCI format 1 indicate the values 
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 and 
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-
the same SCI format 1 which is assumed to be received in subframe 
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 will determine according to 14.1.1.4C the set of resource blocks and subframes which overlaps with 
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 for j=0, 1, …, 
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. Denote the number of overlapped sub-channels as 
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, where 
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is the PSSCH-RSRP measurement according to the received SCI format 1. 
6)
If the number of candidate single-subframe resources remaining in the set 
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 is smaller than 
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, then Step 4 is repeated and Step 4 is repeated with 
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 increased by 3 dB.
7)
For a candidate single-subframe resource 
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 remaining in the set
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, the metric 
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 is defined as the linear average of S-RSSI measured in sub-channels x+k for 
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 in the monitored subframes in Step 2 that can be expressed by 
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 for a non-negative integer j. 
8)
The UE moves the candidate single-subframe resource 
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 with the smallest metric 
[image: image51.wmf]y

x,

E

 from the set 
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 to 
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. This step is repeated until the number of candidate single-subframe resources in the set 
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 becomes greater than or equal to 
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9)
The set 
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 is defined as the set of all the candidate single-subframe resources not included in the set 
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The UE shall inform the higher layers that a set of time and frequency resources with the parameters determined by higher layers should be excluded in the PSSCH resource selection if the set includes any candidate single-subframe resource included in the set 
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