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1 Introduction
In Rel-15, some new features are introduced, such as carrier aggregation and 10ms latency. In case of 10ms latency, considering multiple carriers transmission, and 2 HARQ processes per carrier, and up to 2 transmissions per TB per HARQ process, it is possible that the total available resource within resource selection window is less than 20% of the total resource within resource selection window. In this case, the UE behavior of how to determine the set 
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 should be specified. In this contribution, we discuss how to determine the set 
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 during sensing procedure in case there is less than 20% resource available within resource selection window. 
2 Discussion
According to the sensing procedure of Rel-14 [1], the sensing UE needs to report the available resource set to higher layer and the number of candidate resource within the resource set 
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. If the number is less than 
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, UE can increase the threshold by 3dB and repeat the sensing procedure. While there are some cases that UE cannot get enough resource to report. 
One example is in case of multiple carrier transmission combined with short latency requirement. For example, for 10ms latency, the resource selection window is [n+4, n+10], only 7 subframes are available within the resource selection window. If UE supports 2 carriers transmission, and there are 2 HARQ processes on each carrier, 

· Case 1: There are 2 transmissions per HARQ process on carrier 1 and 1 transmission per HARQ process on carrier 2 ( up to 6 subframes will be used for transmission which has no sensing results and will be excluded from candidate resource set ( only 1 subframe left within resource selection window whose corresponding subframe within sensing window can be monitored ( less than  
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 (1/7 < 0.2) resource available even all of the resource on the 1 subframe can be seen as candidate resource.
· Case 2: There are 2 transmissions per HARQ process on both carriers ( up to 8 subframes will be used for transmission ( all 7 subframes will be excluded from candidate resource set since their corresponding subframes within sensing window are not monitored ( no resource available to be reported.

Observation: In case of multiple carriers transmission combined with short latency, it is possible there is no or less than 
[image: image7.wmf]total

0.2

M

×

 resource available within resource selection window.

To assist higher layer doing resource selection from the reported resource set, UE needs to report 
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 to higher layer even there is no resource or less than 
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 resource available within resource selection window.
· No resource:  UE reports all of the resource within resource selection window to higher layer so that higher layer can do random resource selection.
· Not enough resource: UE reports the resource of the subframes within resource selection window which has been monitored on corresponding subframes within sensing window. 
3 Text proposals for TS 38.213 [1]
----------------------------------------Text proposal corresponding to proposal-----------------------------------------------
	14.1.1.6
UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4
When requested by higher layers in subframe n for a carrier, the UE shall determine the set of resources to be reported to higher layers for PSSCH transmission according to the following steps. 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, and 
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 the priority to be transmitted in the associated SCI format 1 by the UE are all provided by higher layers. 
[image: image13.wmf]resel

C

 is determined according to Subclause 14.1.1.4B.

If partial sensing is not configured by higher layers then the following steps are used:
1)
A candidate single-subframe resource for PSSCH transmission 
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 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 
[image: image20.wmf]1

T

 and 
[image: image21.wmf]2

T

 are up to UE implementations under 
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 is provided by higher layers for 
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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 
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 except for those in which its transmissions occur, where 
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 if subframe n belongs to the set 
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is the first subframe after subframe n belonging to the set 
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. 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 where 
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4)
The set 
[image: image38.wmf]A

S

 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 has not monitored subframe 
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 in Step 2.
-
there is an integer j which meets 
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 where j=0, 1, …, 
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, k is any value allowed by the higher layer parameter restrictResourceReservationPeriod and q=1,2,…,Q. Here, 
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  5A) If the set 
[image: image54.wmf]A

S

 is empty, 
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 is set to the union of all the candidate single-subframe resources. If the number of candidate single-subframe resources remaining in the set 
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 is smaller than 
[image: image57.wmf]total

0.2

M

×

, the UE moves all of the candidate single-subframe resources from the set 
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. The UE skips step 6) to 9). 
6)
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 
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, and "Resource reservation" field and "Priority" field in the received SCI format 1 indicate the values 
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-
PSSCH-RSRP measurement according to the received SCI format 1 is higher than 
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-
the SCI format received in subframe 
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or the same SCI format 1 which is assumed to be received in subframe(s) 
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 determines according to 14.1.1.4C the set of resource blocks and subframes which overlaps with 
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 for q=1, 2, …, Q and j=0, 1, …, 
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is the first subframe after subframe n belonging to the set 
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7)
If the number of candidate single-subframe resources remaining in the set 
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 is smaller than 
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8)
For a candidate single-subframe resource 
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[image: image82.wmf]A

S

, 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 otherwise. 
9)
The UE moves the candidate single-subframe resource 
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 with the smallest metric 
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 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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The UE shall report set 
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 to higher layers.
If partial sensing is configured by higher layers then the following steps are used:
1)
A candidate single-subframe resource for PSSCH transmission 
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 is defined as a set of 
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 contiguous sub-channels with sub-channel x+j in subframe 
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 subframes within the time interval 
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 shall fulfil the latency requirement and 
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 shall be greater than or equal to the high layer parameter minNumCandidateSF. 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 determined set of subframes correspond to one candidate single-subframe resource. The total number of the candidate single-subframe resources is denoted by
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If a subframe 
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 is included in the set of subframes in Step 1, the UE shall monitor any subframe 
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 if k-th bit of the high layer parameter gapCandidateSensing is set to 1. 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 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 
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, and "Resource reservation" field and "Priority" field in the received SCI format 1 indicate the values 
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-
PSSCH-RSRP measurement according to the received SCI format 1 is higher than 
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-
the SCI format received in subframe 
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 determines according to 14.1.1.4C the set of resource blocks and subframes which overlaps with 
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6)
If the number of candidate single-subframe resources remaining in the set 
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7)
For a candidate single-subframe resource 
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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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8)
The UE moves the candidate single-subframe resource 
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 with the smallest metric 
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 from the set 
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. This step is repeated until the number of candidate single-subframe resources in the set 
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The UE shall report set 
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