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1. Introduction
Support for small periodicity resource reservation was discussed in RAN1 #86bis meeting with the following agreements:
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, appropriate S-RSSI measurement interval for UEs with resource reservation period shorter than 100ms in PC5-based V2V is discussed.
2. S-RSSI measurement interval
· S-RSSI measurement interval longer than resource reservation period
S-RSSI measurement in Step 3 of the sensing process is to decide priority of available resources based on averaged receiving power. For UEs with resource reservation period shorter than S-RSSI measurement interval, one problem is that short period UE cannot precisely measure interference of other transmitters use reservation period which is different from measurement interval. An example is shown in Figure 1 that UE B transmits every 20ms in subframe y1-20*j, and UE C transmits every 100ms in subframe y2-100*j. When UE A with resource reservation period of 20ms performs S-RSSI measurement in the sensing window with 100ms interval, if the receiving power of UE B and of UE C in one subframe are similar, UE A will assume subframe y1 and y2 have same priority. But if y1 is selected then every resource reserved by UE A will be affected by UE B, and if y2 is selected then only 1 subframe in every 5 reserved subframes will be affected by UE C, which means the priorities of y1 and y2 are actually different.


Figure 1 Short resource reservation period vs. long S-RSSI measurement interval
Another problem of longer S-RSSI measurement interval is that since reservation period of the transmitter is not multiple of S-RSSI measurement interval, the power reception status in some reserved subframes used for future transmission cannot be estimated based on S-RSSI measurement result of current transmission subframe. For example when a UE select subframe y for transmission, the UE cannot predict interference in next transmission subframe y+20 based on S-RSSI measurement in subframe y-100*M.
As a conclusion, the measurement interval should be at least not larger than reservation period of the UE performing sensing. Therefore keeping 100ms interval should be excluded.
· S-RSSI measurement interval identical to resource reservation period
Setting S-RSSI measurement interval to the resource reservation interval used for transmission of the UE is a simple solution to acquire relatively accurate result and should be taken into consideration. 
The disadvantage of this option is that when length of sensing window is fixed to legacy 1000ms, small reservation interval UEs will perform S-RSSI measurement in large number of subframes, e.g. 20 subframes for 50ms period and 50 subframes for 20ms period. Measurement results in early subframes might be unreliable due to reselection and new traffic detection. 
Otherwise if length of sensing window is scaled based on reservation interval, in the sensing window of small reservation interval UEs, the number of measured large period message will be limited and measurement reliability is reduced. 
In addition, as described in our contribution [2], if sensing window scaling is similarly used for UEs with >100ms transmission interval, the complexity caused by scaled long sensing window should be avoided. We think this option can be supported for short reservation period case, but is not recommended when reservation period is larger than 100ms.
Proposal 1: The option of setting S-RSSI measurement interval to resource reservation interval could be supported by UEs with <100ms resource reservation period.
· S-RSSI measurement interval shorter than resource reservation period
If S-RSSI measurement interval is set to the minimum allowed i, when reservation period of transmitter UE is larger than imin, there is also potential inaccuracy in the sensing process. Figure 2 is an example that UE B transmits every 20ms, UE C transmits every 100ms and UE A with reservation period of 100 ms performs S-RSSI measurement with 20ms interval. If the receiving power of UE B and UE C in one subframe are similar, UE A assumes interference in subframe y1 five times interference in y2, but actually the priorities should be identical. 
This problem also appears when 100ms and longer reservation periods are supported in the resource pool with legacy 100ms measurement interval, as discussed in our contribution [2].


Figure 2 Long resource reservation period vs. short S-RSSI measurement interval
This inaccuracy can be reduced if SA is utilized in S-RSSI measurement process. The resource reservation period indicated in SA content could be used to calculate how many subframes in S-RSSI measurement should be removed. For example if 20ms period is indicated in SA content of UE B, for UE A with 20ms measurement interval and 100ms resource reservation interval, the received S-RSSI of UE B in 80% measurement subframes should be removed. The interference of a given UE shown in S-RSSI measurement could be estimated by RSRP and size of sub-channel overlapping. Disadvantage of this mechanism is that enhancement performance is decided by the probability of successful SA decoding and sensing complexity is increased.
Proposal 2: The option of setting S-RSSI measurement interval to the minimum allowed i could be supported for UEs with enhancement of utilizing decoded SA content and RSRP to remove the unnecessary part from S-RSSI measurement result.
The Combination of allowed intervals {20, 50, 100} with shortened averaging duration will be a option that averages inaccuracy caused by smaller and longer measurement interval. The reliability of this combination depends on transmitter reservation period and the average reservation period in resource pool and can hardly be estimated. In our opinion this option is not suggested.
3. Conclusion
Proposal 1: The option of setting S-RSSI measurement interval to resource reservation interval could be supported by UEs with <100ms resource reservation period.
Proposal 2: The option of setting S-RSSI measurement interval to the minimum allowed i could be supported for UEs with enhancement of utilizing decoded SA content and RSRP to remove the unnecessary part from S-RSSI measurement result.
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