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Introduction
In RAN1 #86 meeting [1], the following agreements were achieved for Step 2:
Agreement:
· Step 2: UE excludes resources at least based on SA decoding and additional conditions.
· 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 RAN1 #86bis meeting [2], 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.

According to the above agreements, we think the following three issues should be further discussed:
· Issue 1(non skipped subframe handling in step2): FFS: In step2, reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1.
· Issue 2(skipped subframe handling in step2): Whether the handling of skipped subframe in the resource exclusion procedure as agreed in last meeting is enough when the shorter period is taken into account?
· Issue 3(RSSI measurement in step3): Down selection of 4 options of S-RSSI measurement interval.

Discussion
1.1. Discussion on Issue 1: non skipped subframe handling in step2
According to the agreement of RAN1 #86 meeting [1], in step 2 operation, UE shall consider only the next reservation of other UE in exclusion procedure. However, if shorter periodicity than 100ms is introduced, the packet with shorter periodicity will impact on the selection window of the UE having longer periodicity (e.g. reservation periodicity >=100ms) packet as shown in Figure 1.  Based on the above analysis, RAN1 #86bis meeting [2] proposed to further study whether the reservation principle can be modified as” In step2, reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1.”.


                              Figure 1 An example of resource exclusion for shorter periodicity 
The modified principle is reasonable for shorter periodicity except for the following two aspects. 
First of all, since there is no special constraint to other UE, then all of the other UE with shorter periodicity in the sensing window are considered to be suitable for the modified principle. For a UE occupies resource in the front of the sensing window, the reselection UE may not receive SA in the following reserved resources for several times, the reason may be that the UE was moved away or poor channel environment, but according to the modified principle, reselection UE still have to scale the number of reservations of the UE within selection window by 1/i when 0<i<1, that is obviously unreasonable. See figure 2 as example, in fact, reselection UE do not need to consider the five resources in selection window. 


Figure 2 An example of unreasonable case 

Secondly, reselection UE can choose different length of its own selection window according to the agreement, so for the selection window shorter than 100ms, the considered reservation resources may be outside the selection window. See figure 3 as another example, if the selection window is 60ms, for other UE with 20ms period, it is impossible to consider 5 resources with interval 20ms. 
Figure 3 Another example of unreasonable case 

According to the above analysis, we propose a possible solution as follows:
· In step2, for other UE within sensing window with short period,
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]If one of the preceding M reservations of the other UE will reside in selection window, reselection UE scales the number of reservations of other UE by 1/i when 0<i<1, starting from edge of selection window.
· The value of M is FFS. Basically M is the resistance factor to cope with possible SA decoding failure. M=1 means no SA decoding failure as allowed. Also 20ms period and 50 period may use different M value.
The solution solves the two problems mentioned above. Specifically, the case shown in figure 2 is resolved since e.g. M=3, none of the preceding three reservations of the other UE resides in selection window; while the case in figure 3 is resolved since in proposed solution the last two excluded reservations can be outside of selection window.
If the condition of the proposed solution is not satisfied, then current behavior will be used, i.e. reselection UE will consider only next reservation. 
Figure 4 give more examples, where M=3, i=1/5. For the red resource occupied by UE1, reselection UE shall consider only the next one reservation because all of its three preceding reservations are outside of the selection window. For the blue resource occupied by UE2, reselection UE shall consider only the next one reservation because all of its three preceding reservations are outside of the selection window. For the green resource occupied by UE3, reselection UE shall consider to exclude five green reservations (rounded in the circle), because the third reservation enters into the selection window. 


Figure 4 An example of the modified principle
From the above analysis, the solution is proposed as following:
Proposal 1：
· In step2, for other UE within sensing window with short period,
· If one of the preceding M reservations of the other UE will reside in selection window, reselection UE scales the number of reservations of other UE by 1/i when 0<i<1, starting from edge of selection window.
· The value of M is FFS.

1.2. Discussion on Issue 2: skipped subframe handling in step2
According to the agreement of RAN1 #86bis meeting [2], agreement on handling of skipped subframe are reached before the discussion of the shorter period, in other word, the agreement apply only for period >=100ms. However, considering the short periods such as 20ms and 50ms, as discussed and proposed of Issue 1 above, it is obvious that shorter period need a different handling, which also has impact on the handling on skipped subframe  in step2.  So we propose the following revision:
· In the resource exclusion procedure to handle the skipped subframe#k,
· For any period >=100ms, only the next reserved resource subframe#(k+100*i) is considered as current specification, where i are any (available) elements in the set {1,2,…,10} and restricted by carrier-specific network (pre)configuration..
· For any period < 100ms, i.e., i are any (available) elements in the set restricted by carrier-specific network (pre)configuration when 0<i<1
· If one of the subframe#(k+100*i*N) reside in the selection window, N is 1,2,…,M, reselection UE should consider 1/i subframes which are the reserved resources of subframe#k starting from edge of selection window.
· The value of M is FFS
· Otherwise, current behavior is applied, i.e. only the next reserved resource subframe#(k+100*i) is considered
From the above analysis, we propose to modify the agreements as follows to distinguish short periods:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 2：
· 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 {1,2,…,10} and restricted by carrier-specific network (pre)configuration.
· The subframe#(y+P*j) can be overlapped with 1/i subframes which are the reserved resources of subframe#k starting from edge of selection window, 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 when 0<i<1, and if one of the subframe#(k+100*i*N) reside in the selection window, N is 1,2,…,M.
· The value of M is FFS.
· 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 when 0<i<1, and if all of the  subframe#(k+100*i*N) are outside of the selection window, N is 1,2,…,M.

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 selection 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 5 shows an example. It is assumed that the periodicity of resource selection 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, if the resource selection 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 5 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 selection 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 selection UE, i.e. over sampling is introduced.
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 selection UE is set to 100ms. The resource selection 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 6 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 7 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 selection 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.

 
Figure7 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 selection 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 selection 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 8 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 selection UE is set to 100ms. If the resource selection 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 selection UE has already known that the power is higher and the candidate resource #y should be excluded. Option3 is also effective.


Figure 8 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. On the other hand, it seems to change the sensing window with 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.

1. 
2. 
1.4. 
Conclusion
In this contribution, we have following proposals:
Proposal 1：
· In step2, for other UE within sensing window with short period,
· If one of the preceding M reservations of the other UE will reside in selection window, reselection UE scales the number of reservations of other UE by 1/i when 0<i<1, starting from edge of selection window.
· The value of M is FFS.
Proposal 2：
· 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 {1,2,…,10} and restricted by carrier-specific network (pre)configuration.
· The subframe#(y+P*j) can be overlapped with 1/i subframes which are the reserved resources of subframe#k starting from edge of selection window, 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 when 0<i<1, and if one of the subframe#(k+100*i*N) reside in the selection window, N is 1,2,…,M.
· The value of M is FFS.
· 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 when 0<i<1, and if all of the  subframe#(k+100*i*N) are outside of the selection window, N is 1,2,…,M.

Proposal 3: S-RSSI measurement interval shall be set to the resource reservation interval used for transmission of the UE.
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