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1 Introduction

In RAN1 #86bis meeting, the support of short reservation intervals, i.e. 20 and 50 was agreed. However, since V2V sensing based resource selection are designed based on reservation intervals of a multiple of 100, some adaptations are needed to make the support of short reservation interval 20 and 50 efficiently.  

Agreements:
· 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 this contribution, we provide our views on S-RSSI measurement in step 3 and avoiding continuous collisions in selection window in step 2. 
2 On S-RSSI measurement in step 3
In V2V, S-RSSI for a sub-channel in selection window is the average of 10 samples with period of 100 subframes in the sensing window. To support reservation interval 20 and 50, there are two kinds of solutions for S-RSSI measurement. 
· Option 1 is to scale SL_RESOURCE_RESELECTION_COUNTER by 2 and 5 for reservation interval 50 and 20 respectively. In a sense, the reserved resource of a UE could be viewed as multiple parallel resource reservation of reservation interval 100. Hence S-RSSI can be obtained as if the reservation interval is 100 too. A UE with reservation interval of 20 or 50 can get the same estimation accuracy for the UEs with other reservation intervals. Meanwhile, a UE with reservation interval of 100 can also accurately measure the interference contribution of the UEs with reservation interval 20 or 50. 

· Option 2 is to keep SL_RESOURCE_RESELECTION_COUNTER as a random in [5, 15], and S-RSSI can be averaged using short period 20 or 50. To keep 10 samples for average, the averaging window is the last 200 or 500 subframes in the sensing window. However, such S-RSSI may not well reflect the interference from UEs with larger reservation interval. E.g. for an interfering UE with reservation interval 1000, S-RSSI for short period 20 may not include the interference of the interfering UE though the interfering UE may reserve a resource in selection window. A UE with large reservation interval may not well estimate UE with short period too. E.g. for an interfering UE with reservation interval 20, it highly possible only 1 or 2 samples of the 10 samples include the interference of such UEs. 

There are proposals to do S-RSSI average assuming period 100 in addition to the S-RSSI average with short period 20 or 50. However it is still not clear how to combine the different S-RSSI measurement. A simple average or maximum operation is questionable. 

Proposal 1:

· Scale the SL_RESOURCE_RESELECTION_COUNTER to 2(for 50ms period) or 5 (for 20 ms period).

· Averaging of 10 samples with period 100 in sensing window is adopted to obtain S-RSSI.    

3 Continuous collisions in selection window in step 2
According to V2V design, SA can indicate resource reservation but only up to one reservation is supported. This avoids indicating multiple resource reservation beforehand but finally gives up such reservation due to change of traffic parameters, e.g. generation period. Such a mechanism works well for reservation interval 100*k, since the delay requirement is 100 which matched the smallest reservation period. However, with the newly introduced short period 20 and 50, the current design becomes inefficient. E.g. for a interfering UE with reservation interval 20 and is doing transmission closed to subframe n where resource selection for the sensing UE happens, the interfering UE may transmit up to 5 times assuming length of selection window 100 for the sensing UE. Following current behaviour, only one resource reservation can be excluded when PSSCH-RSRP is higher than a threshold, collisions may happen in the other four resource reservations, which degrade the performance.  
In [2], it was proposed that reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1 in step 2. While this method can avoid potential collisions, it may exclude more resource than necessary. An interfering UE with PSSCH-RSRP > threshold may reselect its resource in the selection window of the sensing UE. As shown in Figure 1, ideally, the scheduled resources by SA only needs to reserve for 3 short periods while the resources are released in the last 2 short periods. However, always 5 reserved resources are excluded by the scheme. 
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Figure 1: Fixed 5 times resource reservation

To avoid excessive resource exclusion, SA can indicate information on the number of reservations. It is proposed to differentiate number of reservations 1 and 5 for period 20, while 1 and 2 for period 50. If still using existing reservation interval to signal this information, 15 code points are needed, i.e. 0 is for no reservation, 10 code points for reservation interval 1~10, 2 code points for 20 and 50 respectively. Therefore, 4 bits are still enough to carry all the information. 

As shown in Figure 2, assuming an interfering UE with short period 20, the last SA indicating 5 times reservations can indicate all the resource occupation in the selection window from an interfering UE. The sensing UE then excludes 3 reserved resources if PSSCH-RSRP of the interfering UE is higher than threshold. 
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Figure 2: Indicate number of reservation 0, 1 and 5
Proposal 2:

· SA can indicate number of reservations 1 and 5 for reservation interval 20, while 1 and 2 for reservation interval 50; 

4 Conclusions
In this contribution, we provide our views on remaining issues on the support of short period 20 and 50. The following proposals are made, 

Proposal 1:

· Scale the SL_RESOURCE_RESELECTION_COUNTER to 2(for 50ms period) or 5 (for 20 ms period).

· Averaging of 10 samples with period 100 in sensing window is adopted to obtain S-RSSI.    

Proposal 2:

· SA can indicate number of reservations 1 and 5 for reservation interval 20, while 1 and 2 for reservation interval 50; 
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