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1 Introduction
At the RAN Meeting #73, the work item on sidelink based V2V communication was completed. The corresponding maintenance work has been started at the RAN1#86bis meeting. In this contribution, we discuss corrections to sensing and resource reselection procedure in order to finalize sidelink based V2V communication framework. According to our analysis, at least the following list of open issues needs to be resolved by RAN1 WG for sidelink V2V communication:

· V2V operation in TDD spectrum (please refer to our companion contribution [1] and [2]]);
· PSSCH DMRS generation (please refer to our companion contribution [3]);
· Compensation of PSSCH-RSRP from released resources;
· Candidate resource set size - 20% rule in resource selection procedure of sidelink V2V communication;
· UE decoding capabilities (PSCCH/PSSCH) [4];
· Resource exclusion for initial transmission and (re)transmission based on PSCCH measurement;
· Resource reselection counter - UE reselection behavior when SL_RESOURCE_RESELECTION_COUNTER is not decrementing due to lack of V2V traffic.
In this contribution, we address remaining details of sensing and resource selection procedures. Our views on other V2X communication aspects are provided in [5]-[11].
2 On Compensation of PSSCH-RSRP

As it was reported in [12], according to the defined V2V sensing and resource selection procedure, some of the UEs may reselect resource within a sensing window duration and thus may need to be properly handled in resource selection procedure. In particular, when the UE averages received energy across periodical subframes within sensing window it may need to exclude the received energy contribution from UEs that have made reselection. It should be noted that received power contribution of these UEs can be quite high and those will not be excluded from the resources since their new resource allocation decision within resource reselection window is updated to the new one. Therefore their contribution to the total resource energy should be excluded. In order to accomplish this, a UE can subtract, the PSSCH-RSRP of transmitters that performed resource reselection within the sensing window that can be detected by monitoring the “Resource reservation” field of SCI Format-1 set to zero.
In this section, we analyze PRR performance in Freeway deployment scenario for two different scenarios (see Figure 1).

· Scenario 1: PSSCH-RSRP is compensated from the sub-channel RSSI measurement.

· Scenario 2: PSSCH-RSRP is not compensated from the sub-channel RSSI measurement.
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Figure 1: PRR performance w/ and w/o PSSCH-RSRP compensation.
As it could be observed, that PSSCH-RSRP compensation is beneficial and improves system-level performance. Considering the trade-offs between increased implementation complexity and performance gains when PSSCH-RSRP compensation is applied, we conclude with the following proposal:
Proposal 1
· Further analyse complexity / performance tradeoffs of PSSCH-RSRP measurements compensation from SL-RSSI measurements on released resource within sensing window.
3 On Candidate Resource Set Size
The size of the candidate resource set of V2V sensing and resource selection procedure was not finalized during the sidelink based V2V WI. The threshold that controls the size of candidate resource set (see section 14.1.1.6 UE procedure for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4) was not finalized and was temporarily set to R=20% from the total amount of available resources:

“If the number of candidate single-subframe resources remaining in the set 
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In this section, we analyse PRR performance in Freeway deployment scenario using different threshold settings R=10% and 20% (see Figure 2).
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Figure 2: PRR performance vs percentage of resources in candidate resource set

According to our analysis, the performance difference between 10% and 20% is not substantial with slightly better performance observed for threshold setting equal to 0.2 Mtotal.
Proposal 2
· Keep the minimum size of candidate resource set is equal to 20% from the total amount of available resources.
4 Clarification on Resource Exclusion

The resource selection procedure does not describe the case when SCI Format 1 with non-zero value of "Time gap between initial transmission and retransmission” is received (i.e. SFgap ≠ 0). The current text assumes that all SCI Format 1 transmissions, use single transmission only. However in case if there are two transmissions per TB the additional clarifications need to be added to the section “14.1.1.6 UE procedure for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4”. If UE performing resource reselection has received only one out of two SCIs per TB due to various reasons, it should exclude resources corresponding to initial transmission and retransmission. Therefore we propose the following modification to the step 5 description in section 14.1.1.6.
 ************************************ Text change proposal #1 ****************************************
5)
The UE shall exclude any candidate single-subframe resource 
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-
the UE receives an SCI format 1 in subframe 
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-
PSSCH-RSRP measurement according to the received SCI format 1 is higher than 
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the same SCI format 1 which is assumed to be received in subframe 
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 will determine according to 14.1.1.4C the set of resource blocks and subframes which overlaps with 
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 in case if "Retransmission index" in the SCI format 1 is zero and 
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 in case if "Retransmission index" in the SCI format 1 is set to one.
************************************ End of text change proposal #1 ***********************************
Proposal 3
· Adopt text change proposal #1 for the section “14.1.1.6 UE procedure for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4” in the TS 36.213.

5 On Resource Reselection Counter
The following two issues relevant to resource reselection counter were identified:

1) UE resource reselection behaviour when SL_RESOURCE_RESELECTION_COUNTER is not decrementing due to the lack of V2V traffic at the transmitter node.
The main open question is UE resource reselection time if SL_RESOURCE_RESELECTION_COUNTER was not decremented during several resource reservation intervals. It should be noted that independently of the selected resource reservation interval, the SL_RESOURCE_RESELECTION_COUNTER is expected to decrement at least once per second, given that 1 Hz is the minimum possible transmission frequency.
Given that sensing window duration is one second, the resource reselection may be triggered only if there were no transmission for more than one second time interval (counting from the last transmission). Otherwise, the UE can keep the resource unless the time equal to the product of initialized SL_RESOURCE_RESELECTION_COUNTER[0] multiplied by Resource Reservation Interval is expired. This behaviour is consistent with what was agreed for the case when UE transmits every reservation period.
Proposal 4
· The resource reselection is triggered under the following conditions:
· The time of resource reservation since the last resource reselection is expired.
· UE does not transmit on reserved resources for more than one second.
· Note: the 2nd condition is needed only if UE transmission period can exceed 1000 ms.

2) Indication of resource reservation release ahead of actual resource reselection decision.
It was agreed to define probabilistic mechanism in order to determine whether the UE should keep current resource or continue to use previously selected resource when resource reselection is triggered. According to current specification the UE is supposed to reset the Resource Reservation Interval to zero:

“ If SL_RESOURCE_RESELECTION_COUNTER in [8] is larger than 1, the UE shall set the Resource reservation field to the Resource reservation interval determined by higher layers divided by 
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. Otherwise, the UE shall set the Resource reservation field to zero.” Therefore when SL-RESOURCE_RESELECTION_COUNTER is equal to 1, the UE releases resource and sets the resource reservation field to zero. However at this time instance the decision to keep or release resource is not available yet given that according to the RAN2 WG specification TS 36.321 the decision to reselect resource is done when SL_RESOURCE_RESELECTION_COUNTER = 0:
“else if SL_RESOURCE_RESELECTION_COUNTER = 0 and the MAC entity randomly selects, with equal probability, a value in the interval [0, 1] which is less than or equal to the probability configured by upper layers in probResourceKeep:

-
clear the configured sidelink grant, if available;

-
randomly select, with equal probability, an integer value in the interval [5, 15] and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;
-
use the previously selected sidelink grant for the number of transmissions of the MAC PDUs determined in subclause 14.1.1.4B of [2] with the resource reservation interval to determine the set of subframes in which transmissions of SCI and SL-SCH occur according to subclause 14.2.1 and 14.1.1.4B of [2];

-
consider the selected sidelink grant to be a configured sidelink grant;”
According to this behavior the reselection decision is announced before the actual resource reselection happens. In order to fix this problem either the probability of resource reselection should be checked earlier (i.e. when SL_RESOURCE_RESELECTION_COUNTER = 1) or the resource release indication should be postponed.
Proposal 5
· Update TS 36.212 and TS 36.321 to align in time resource reselection decision and resource release indication.

· Resource reselection probability is checked in advance when SL_RESOURCE_RESELECTION_COUNTER is equal to 1.

· Inform RAN2 WG on the decision made by RAN1 WG.

6 Conclusions

In this contribution, we proposed several technical corrections to finalize V2V implementation in TS 36.213. Based on the discussion we have following proposals:
Proposal 1

· Further analyse complexity / performance tradeoffs of PSSCH-RSRP measurements compensation from SL-RSSI measurements on released resource within sensing window.
Proposal 2

· Keep the minimum size of candidate resource set is equal to 20% from the total amount of available resources.
 Proposal 3

· Adopt text change proposal #1 for the section “14.1.1.6 UE procedure for determining the subset of resources to be excluded in PSSCH resource selection in sidelink transmission mode 4” in the TS 36.213.

Proposal 4

· The resource reselection is triggered under the following conditions:

· The time of resource reservation since the last resource reselection is expired.
· UE does not transmit on reserved resources for more than one second.

· Note: the 2nd condition is needed only if UE transmission period can exceed 1000 ms.

Proposal 5

· Update TS 36.212 and TS 36.321 to align in time resource reselection decision and resource release indication.

· Resource reselection probability is checked in advance when SL_RESOURCE_RESELECTION_COUNTER is equal to 1.

· Inform RAN2 WG on the decision made by RAN1 WG.
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Appendix A: Summary of Evaluation Assumptions
In this section, we provide summary of system level simulation assumptions used for V2V evaluation in this contribution.

Table 1: Summary of system level evaluation assumptions
	Parameter
	Value

	Deployment Scenarios
	Freeway road:

Dense: average inter-vehicular distance = 2.5 sec, absolute vehicle speed 70 km/h

	Channel model
	According to the agreed evaluation methodology

	Traffic model
	Periodic traffic model according to [13] with randomized initial arrival time

· 190 bytes every 100 ms (four consecutive packets)

· 300 bytes every 500 ms (every 5th packet)

	Bandwidth
	10 MHz / 50 PRBs for PSCCH and PSSCH

	Modulation and Transport Block Size


	· Packet size - 190 bytes

· 10 PRBs (code rate ~ 0.8 per TTI), TBS 1544, MCS 9

· Packet size - 300 bytes

· 10 PRBs (code rate ~ 0.66 per TTI) , TBS 2536, MCS 14

	Selection window
	100 subframes

	Resource selection procedure
	According to TR 36.213 [12] procedure

	Probability to keep resources
	0

	Number of TB transmissions in resource reservation period
	Uniform from [5..15] range
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