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Introduction
In RAN1 #86bis meeting [1], the following agreements were achieved for Step 2 and S-RSSI measurement:
	Agreements:
· In order to handle the skipped subframe#k in the resource exclusion procedure, the UE shall exclude the subframe#y within its own selection window if the subframe#(y+P*j) can be overlapped with subframe#(k+100*i), where P is the resource reservation interval of the UE, j is 0, 1, …, C_resel-1, i are any (available) elements in the set restricted by carrier-specific network (pre)configuration.
· Continue discussion on the proposal “For a received SA, if initial transmission is before subframe n while retransmission is after subframe n, UE can measure PSSCH-RSRP on initial transmission resource and do resource exclusion by the retransmission resource.”
Agreement:
· Support i as 1/5, 1/2 (Pstep fixed at 100) with resource-pool specific configuration of the set of allowed i
· No change to sensing window and selection window
· Use undefined states of the 4-bit resource reservation field in SCI format 1 to indicate shorter periodicity.
· FFS the following aspects till the next meeting
· Scale the SL_RESOURCE_RESELECTION_COUNTER to 2(for 50ms period) or 5 (for 20 ms period)
· S-RSSI measurement interval is (select one of the options at the next meeting)
· 100 ms interval is kept
· set to the minimum allowed i
· set to the resource reservation interval used for transmission of the UE 
· Combination of allowed intervals {20, 50, 100} with shortened averaging duration
· In step2, reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1.



In RAN1 #87 meeting [2], the following agreements were achieved for Step 2 and S-RSSI measurement:
	Agreement:
· Confirm that reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1 for the SCI received in the last i*P_step logical subframes in the sensing window. Here i denotes the resource reservation interval in the received SCI.
Continue discussion on the other proposals in RAN1#88



According to the above agreements, we think the following issues should be discussed:
· Clarification: Confirm that reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1 for the SCI received in the last i*P_step logical subframes in the sensing window.
"Within selection window" should be corrected as "within the range of [T1 100ms]".
· Discussion: Reselection UE should scale the number of reservations of other UE when excluding the skipped subframe.
· Down selection: 4 options of S-RSSI measurement interval.

Discussion
1.1. Clarification: Range of scaling the number of reservations for shorter periodicity
According to the agreement of RAN1 #87 meeting [1], in step 2 operation, resource selecting UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1 for the SCI received in the last i*P_step logical subframes in the sensing window.
When the packet periodicity of resource selecting UE is no less than 100ms, the extra collision risks caused by the introduction of shorter periodicity can be excluded by the agreement of RAN1 #87 meeting. 
While the packet periodicity of resource selecting UE is the shorter periodicity and it is not equal to the sensed shorter periodicity, the extra collision risks exists and cannot be avoided. 
It is shown as Figure1 that the periodicity of resource selecting UE is 50ms and the periodicity of the sensed UE is 20ms.


Figure 1 collision caused by shorter periodicity considering only reservations within selection window
It is assumed that UE1 is to reselect resource and its packet transmitting periodicity is 50ms.  Due to the time delay limitation, the sensing window T2 should be no more than 50ms. One SA of UE2 indicates i=1/5 received in the last 20 logical subframes in the sensing window (using the resource #(y-20)) and reserves the resource #y within the selection window. Based on the agreement of RAN1 #87 meeting, the resources #(y+20) and #(y+40) can be excluded while the resources #(y+40), #(y+60) and #(y+80) cannot be considered to be excluded. If the resource selecting UE1 selects the candidate resource #(y+10), the collision may happen in the subframe #(y+60) between UE1 and UE2, which is undesirable result. 
Observation 1: If the packet periodicity of resource selecting UE is the shorter periodicity and it is not equal to the sensed shorter periodicity, the collision cannot be avoided considering only reservations within selection window. 
If considering all the 1/i reservations within the range of [T1 100ms], according to the handling of step2 in current specification, the candidate resource #(y+10) should be excluded and the collision can be avoided because y+10+1*50=y+60.
It is same as the condition that the periodicity of resource selecting UE is 20ms and the periodicity of the sensed UE is 50ms.
Proposal 1: Resource selecting UE scales the number of reservations of other UE within the range of [T1 100ms] by 1/i when 0<i<1 for the SCI received in the last i*P_step logical subframes in the sensing window. Here i denotes the resource reservation interval in the received SCI.

Note that in email discussion “[87-09-213] V2X CR 213”, the text in draft CR given by 36.213 rapporteur is already in line with above proposal [3], see this text in Annex. But RAN1 need a formal agreement in this aspect rather than rely on interpretation of CR.
1.2. Discussion: skipped subframe handling in step2 for shorter periodicity
The skipped subframe handling in 36.213 V2V CR before RAN1#87 only considers the next reserved subframe for all the configurable periodicities that >=100ms. However, if shorter periods such as 20ms and 50ms are configurable, it also needs to be considered. See detailed analysis and proposal below. 
· In the resource exclusion procedure of step2 to handle the skipped subframe#k,
· Case1: For any periodicity >=100ms, i.e., i are any (available) elements in the set restricted by carrier-specific network (pre)configuration when i ≥1.
Only the next reserved resource subframe#(k+100*i) is considered as the current specification.
· Case2: For each periodicity < 100ms, i.e., i is available element in the set restricted by carrier-specific network (pre)configuration when 0<i<1
· Case 2-1: Subframe#(k+100*i) resides in or behind the selection window.
Selecting UE should consider 1/i subframes which are the reserved resources of subframe#k in the range [T1 100ms]. Figure 2 shows the case that the configurable i =1/2 and the subframe#(k+100*i) is within the selection window.


Figure 2 skipped subframe handling of considering 1/i reservation in [T1 100ms]
Proposal 2：In order to handle the skipped subframe#k in the resource exclusion procedure, for each available i element in the set restricted by carrier-specific network (pre)configuration with 0<i<1, if subframe#(k+100*i) is within or behind the selection window, the UE shall exclude the subframe#y within its own selection window if the subframe#(y+P*j) can be overlapped with the subframe#(k+100*i*N) in the range [T1 100ms], where P is the resource reservation interval of the UE, j is 0, 1, …, C_resel-1 and N is 1,2…,1/i.
A text proposal is provided for TS 36.213 in Annex .
· Case2-2: Subframe#(k+100*i) is before the selection window. 
Current behavior is applied, i.e. only the next reserved resource subframe#(k+100*i) is considered(no real impact on the result of step 2 exclusion). Figure 3 shows the case that the configurable i =1/2 and the subframe#(k+100*i) is behind the selection window.


Figure 3 skipped subframe handling of considering only the next reservation
1.3. Discussion on Issue 3: RSSI measurement in step3
The S-RSSI measurement is to reduce the collision probability by ranking the power of candidate resources. In the current mechanism, S-RSSI measurement interval is set to 100ms. In #86bis meeting, considering the shorter periodicity case 4 options were given for the configuration of S-RSSI measurement interval:
· Option1:100 ms interval is kept
· Option2:set to the minimum allowed i
· Option3:set to the resource reservation interval used for transmission of the UE 
· Option4:Combination of allowed intervals {20, 50, 100} with shortened averaging duration S-RSSI 
Except for option4, we consider that the UE scales the number of S-RSSI measurements within the sensing window to 2 (for 50ms S-RSSI measurement interval) or 5 (for 20ms S-RSSI measurement interval). 
For option1, if the resource selecting UE has the shorter periodicity packet and the S-RSSI measurement is performed in 100ms granularity, some of collisions would not be avoided by S-RSSI measurement because a part of resources within the sensing window may not be measured. 
Figure 4 shows an example. It is assumed that the periodicity of resource selecting UE is set to 50ms, and accordingly the T2 is no more than 50ms. If the S-RSSI measurement is performed in 100ms granularity, none of the resources within the time domains (m+T2-100,0], (m+T2-200,100], …(m+T2-1000,900] can be performed S-RSSI measurement. And if resources #(y-150) and #(y-50) are occupied by another UE with a period of 100ms, S-RSSI measurements of the two resources are not performed for any candidate resource. If the occupied resources #(y-150) and #(y-50) are not excluded in step 2 due to low RSRP result, while the resource selecting UE performs the S-RSSI measurement in 100ms granularity and resources #(y-100*j) (j=1,2,…,10) are idle, the candidate resource #y may be selected and later a collision would occur.


Figure 4 an example of collisions adopting option1
For option2, if the minimum allowed i is set to 1/5, the minimum allowed periodicity and the S-RSSI measurement interval are both 20ms which is not related to the resource reservation interval of the resource selecting UE. The sampling period is small enough so that no necessary measurement is missed. However, wrong measurement results which are lower than true values may appear because the measurement interval may be shorter than the resource reservation interval of the resource selecting UE, i.e. over sampling is introduced.
Figure 5 shows an example. It is assumed that the minimum allowed i is set to 1/2 with a minimum allowed periodicity 50ms and the periodicity of resource selecting UE is set to 100ms. The resource selecting UE performs the S-RSSI measurement in 50ms granularity for a candidate resource #y. However, all other UEs transmit packets with periodicities no less than 100ms. Resources #(y-100*j) (j=1,2,…,10)  are occupied but not excluded in step 2 and resources #(y-50-100*k) (k=0,1,2,…,9) are idle. As a result, the S-RSSI measurement value is much lower than the true value. In this situation, the measurement is not useful for resource exclusion.


Figure 5 an example of the wrong S-RSSI measurement adopting option2
Besides the wrong measurements, there are also some repeated S-RSSI measurements using option2. Figure 6 shows an example. It is assumed that the minimum allowed i is set to 1/2 with a minimum allowed periodicity 50ms and the periodicity of resource selecting UE is set to 100ms. For the candidate resources #y and #(y+50), the same S-RSSI measurement for resources #(y-50*n) (n=1,2,…,20) is performed twice.

 
Figure6 an example of the repeated S-RSSI measurement adopting option2
Our preference is Option3, which overcome the drawback above.
If the resource reservation interval of resource selecting UE is shorter than 100ms, using option3 can avoid the collision caused by adopting option1. That is because all the resources within the sensing window can be performed the S-RSSI measurement in 50ms granularity. And that it can reduce wrong S-RSSI measurement results and avoid the repeated measurements.
If the resource reservation interval of resource selecting UE is not shorter than 100ms, the S-RSSI measurement interval is the same as the current 100ms. However, occupation information of other UEs having shorter periodicity packet would not be missed. 
Figure 7 shows this case. It is assumed that the minimum allowed i is set to 1/2 with a minimum allowed periodicity 50ms and the periodicity of resource selecting UE is set to 100ms. If the resource selecting UE performs the S-RSSI measurement in 100ms granularity and another UE with a periodicity of 50ms occupied the resource #(y-50*n)  (n=1,2,…,20), only measurements of resources #(y-100*j) (j=1,2…,10) can be performed. However, the resource selecting UE has already known that the power is higher and the candidate resource #y should be excluded. Option3 is also effective.


Figure 7 an example of occupied resource exclusion adopting option3
For option4, three sets of 10-time S-RSSI measurements shall be performed respectively in granularities of 20ms, 50ms and 100ms. Then the maximum measurement value is selected as the candidate resource power to be ranked. However, it is too complex and little benefit can be achieved. On the other hand, the sensing window is changed due to shortening the RSSI averaging duration for the shorter periodicity, which is contrary to the #86bis meeting agreement "no change to sensing window and selection window".
Proposal 3: S-RSSI measurement interval shall be set to the resource reservation interval used for transmission of the UE.
A text proposal is provided for TS 36.213 in Annex .
1. 
2. 
1.4. 
Conclusion
In this contribution, we have the following observation and proposals:
Observation 1: If the packet periodicity of resource selecting UE is the shorter periodicity and it is not equal to the sensed shorter periodicity, the collision cannot be avoided considering only reservations within selection window. 
Proposal 1: Resource selecting UE scales the number of reservations of other UE within the range of [T1, 100ms] by 1/i when 0<i<1 for the SCI received in the last i*P_step logical subframes in the sensing window. Here i denotes the resource reservation interval in the received SCI.
Proposal 2：In order to handle the skipped subframe#k in the resource exclusion procedure, for each available i element in the set restricted by carrier-specific network (pre)configuration with 0<i<1, if subframe#(k+100*i) is within or behind the selection window, the UE shall exclude the subframe#y within its own selection window if the subframe#(y+P*j) can be overlapped with the subframe#(k+100*i*N) in the range [T1 100ms], where P is the resource reservation interval of the UE, j is 0, 1, …, C_resel-1 and N is 1,2…,1/i.
Proposal 3: S-RSSI measurement interval shall be set to the resource reservation interval used for transmission of the UE.
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Annex: Text Proposal
--------------------------< Start of text proposal for TS36.213 >--------------------------
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  the number of sub-channels to be used for the PSSCH transmission in a subframe,  the resource reservation interval determined by higher layers,  the priority to be transmitted in the associated SCI format 1 by the UE.  is determined according to subclause 14.1.1.4B.
1)	Omission
2)	Omission
3)	Omission
4)	Omission
	Text Proposal for Proposal 2:


5)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:

	-	the UE has not monitored subframe  in Step 2.







	-	there is an integer j which meets  where j=0, 1, …,  and, k is any value allowed by the higher layer parameter restrictResourceReservationPeriod. and q=1,2,…,Q. Here,  if  and  and  otherwise.




	Text Proposal for Proposal 1, copied from  [3]:


6)	 The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:



-	the UE receives an SCI format 1 in subframe , and “Resource reservation” field and “Priority” field in the received SCI format 1 indicate the values  and , respectively according to subclause 14.2.1.

-	PSSCH-RSRP measurement according to the received SCI format 1 is higher than .









-	the SCI format received in subframe or the same SCI format 1 which is assumed to be received in subframe(s)  determines according to 14.1.1.4C the set of resource blocks and subframes which overlaps with  for q=1,2,…,Q and j=0, 1, …, . Here,  if  and  and  otherwise.




7)	Omission
	Text Proposal for Proposal 3:


8)	For a candidate single-subframe resource  remaining in the set,





-    for  , where    is the resource reservation interval determined by higher layers, the metric  is defined as the linear average of S-RSSI measured in sub-channels x+k for  in the monitored subframes in Step 2 that can be expressed by  for a non-negative integer j. 





-     for, where    is the resource reservation interval determined by higher layers, the metric  is defined as the linear average of S-RSSI measured in sub-channels x+k for  in the monitored subframes in Step 2 that can be expressed by  for a non-negative integer j.



--------------------------< End of text proposal for TS36.213 >--------------------------
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