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[bookmark: _Ref174151459][bookmark: _Ref189809556]In RAN1 #86bis, the following agreements related to supporting shorter periodicity were made: 
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 discuss the remaining details of supporting shorter periodicity resource reservation.
Discussion
Enhancements to step 2
In current step 2 operation, UE shall exclude only the next reservation.
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However, if shorter periodicity than 100ms is supported, the packet with shorter periodicity will impact on the selection window of the UE having longer periodicity (e.g. reservation periodicity >=100ms) packet. Fig.1 illustrates an example of resource exclusion for shorter periodicity. 
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Fig. 1 An example of resource exclusion for shorter periodicity
To handle this issue, the following options can be considered,
· Option 1) The size of selection window is shortened by the minimum reservation period in a resource pool. For example, if the periodicity of 20ms in a resource pool is supported, all UE within the resource pool set T2 to 20. In this option, the performance of transmissions with a longer reservation period may be degraded because the available resource set size is reduced, but this can be avoided by separating the resource pool of different reservation periodicities via a proper (pre)configuration . 
· Option 2) A UE selecting its resources scales the number of reservations of other UE within selection window by 1/i when 0<i<1. In this option, when a UE detect SA in subframe n-a with 20ms periodicity, UE exclude n-a+20, n-a+40, n-a+60, n-a+80, and n-a+100. If the actual remaining counter value for 20ms periodicity packet is less than 5, the other UEs will exclude unnecessary resources. This option does not require additional signaling or resource set size reduction, but unnecessary resource exclusion can be occurred. 
· Option 3) For the shorter periodicity packet, counter value is signalled by reserved bits. In this option, UE can know the counter value and exclude colliding resources within selection window without sacrificing the size of candidate resources. 

Proposal 1: For enhancements to step 2, the following options can be considered, 
· Option 1) The size of selection window is shortened by the minimum reservation period in a resource pool.
· Option 2) Reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1. 
· Option 3) For the shorter periodicity packet, counter value is signalled by reserved bits.

Enhancements to step 3
If a shorter periodicity than 100ms is allowed within a resource pool, S-RSSI measurement needs to be enhanced. If counter size is not scaled for shorter periodicity packet, only limited UEs will affect the selection window. Therefore, the S-RSSI measurement window needs to be restricted. Fig. 2 illustrates the restricted measurement window for UE with shorter periodicity. This measurement window restriction should be performed with shorter measurement periodicity to ensure enough number of measurement samples, and this new S-RSSI measurement can be applied to only UEs transmitting shorter periodicity packet or all transmission UEs. Also, this new S-RSSI measurement with shorter periodicity and shortened measurement window can be additional one on top of the existing 100ms S-RSSI measurement or substitute one. If it is additional one, a UE can have two kinds of measurements and performs resource excluding operation based on the maximum of the multiple S-RSSI measurements. However, this operation will cause increase unnecessary computational complexity. If there is no UE transmitting shorter periodicity packet within vicinity, this additional measurement is meaningless. To handle this issue, two options can be considered; option 1) this additional measurement is performed when a UE detects SA indicating shorter periodicity within the (shortened) sensing window, or option 2) this new measurement is performed only for the UE transmitting shorter periodicity packet. Option 1 requires the specification of the exact condition for performing the additional measurement. The motivation of option 2 is to avoid collision between UEs transmitting shorter periodicity packet as much as possible. To minimize specification impact, option 2 is preferred.   
[image: ]
Fig. 2 Restricted measurement window for UE with shorter periodicity

 If the counter size for shorter reservation periods can be scaled, the measurement window size scaling is not necessary. The remaining issue is the determination of measurement periodicity. Firstly we can consider that all UEs average S-RSSI with the shorter periodicity not 100ms. However, if very little portion of UEs are using the shorter periodicity than 100ms, most of UEs will have wrong or redundant S-RSSI measurement. 
The UE that transmits shorter periodicity packets needs to avoid the resources used by other UEs that transmit shorter periodicity packet. To avoid consistent collision between shorter periodicity packets, it is desirable that the measurement periodicity of S-RSSI is determined by the reservation periodicity of resource (re)selection UE.  
Proposal 2: For enhancement to S-RSSI measurement, the following options can be considered,
Option 1) Counter size for shorter reservation periodicity is scaled up. Note that this option does not change the sensing window size. 
Option 2) For the UE transmitting shorter periodicity packet, S-RSSI measurement window size is shortened.
Proposal 3: The measurement periodicity (i.e. sampling periodicity) of S-RSSI is determined by the reservation periodicity of resource (re)selection UE.
Conclusion
This contribution discussed the support of shorter periodicity. Based on the discussions, the following proposals were made: 
Proposal 1: For enhancements to step 2, the following options can be considered, 
· Option 1) The size of selection window is shortened by the minimum reservation period in a resource pool.
· Option 2) Reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1. 
· Option 3) For the shorter periodicity packet, counter value is signalled by reserved bits.

Proposal 2: For enhancement to S-RSSI measurement, the following options can be considered,
Option 1) Counter size for shorter reservation periodicity is scaled up. Note that this option does not change the sensing window size. 
Option 2) For the UE transmitting shorter periodicity packet, S-RSSI measurement window size is shortened.
Proposal 3: The measurement periodicity (i.e. sampling periodicity) of S-RSSI is determined by the reservation periodicity of resource (re)selection UE.
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