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Discussion and Decision
1 Introduction
According to the agreement in RAN1 #86 meeting [1], P-UE can use random selection or partial sensing for P-UE’s sidelink transmission.
	Agreement:

· The specification supports the possibility for a P-UE to use random selection, including at least all P-UEs which do not have sidelink Rx capability

· If a P-UE uses random selection, it shall only pools in which random selection by P-UEs is permitted

· It is up to network configuration whether a pool in which random selection by P-UEs is permitted overlaps with other pools

· The specification supports the possibility to configure pools in which random selection by P-UEs is not permitted

· The specification supports the possibility for a P-UE to use partial sensing in a subset of subframes

· Details of P-UE partial sensing are FFS

· V2V sensing-based resource selection is the baseline; strive to define P-UE partial sensing-based resource selection to be as similar as possible to V2V sensing-based resource selection

· FFS whether support of partial sensing is mandatory for P-UEs with sidelink Rx capability

· FFS under what conditions a P-UE that supports partial sensing uses partial sensing

· If a P-UE uses partial sensing, 

· details of resource pool FFS


In this contribution, we will discuss the prioritization among P-UEs.
2 Discussion
2.1 Considerations for P-UE to use random selection 

The P-UE chooses resource to transmit V2X data randomly and collision of V2X transmission by this random selection may occur. Normally P-UE transmits V2X data for safety purpose, so we should consider reducing the collision of P-UE transmission. Especially, the P-UE with low remaining power should avoid the collision because there is little chance to transmit the V2X message left. To give transmission opportunity to P-UE with low remaining power, resource pool for random selection should be configurable according to P-UE’s remaining power. The network may configure multiple resource pools for random selection as shown in Figure 2‑1. 
The number of multiple resource pools for random selection can be different according to the number of P-UEs and their remaining power levels. For multiple resource pools, the P-UE needs to report the remaining power level to the eNB. For example, as shown in Figure 2‑1(a), there are 4 P-UEs: P-UE2 and P-UE4 have low remaining power, P-UE1 has medium remaining power and P-UE3 has high remaining power. In this case, the eNB configures three resource pools for the P-UE to use random selection. When the remaining power levels of P-UEs are changed due to various reason (e.g., battery charging), the eNB changes the resource pool as two resource pools as shown in Figure 2‑1(b). 
Proposal 1: RAN2 is asked to determine how to configure the resource pool for random selection based on P-UE’s remaining power.
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Figure 2‑1 Multiple resource configurations for P-UE to use random selection
2.2 Considerations for P-UE to use partial sensing
As we mentioned above, partial sensing was agreed, and RAN1 have tried to make details for P-UE, e.g. P-UE should repeat the sensing window every 100ms. However, it is not determined yet what conditions a P-UE that supports partial sensing uses partial sensing. It may have many conditions (e.g., Indicated by configuration or pre-configuration, based on geographic position, power consumption, congestion control, etc.) to trigger the partial sensing
In the RAN1#86bis [2], congestion control related conclusions were agreed.

	Agreement:

l Channel busy ratio (CBR) is defined for the congestion measurement over PC5 in V-UEs

n  CBR is the portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold observed during (working assumption: 100 ms).

u  Only the sub-channels included in the resource pool are used for the measurement.

u  FFS whether additional separated measurement is needed for SA pool.

n  For a UE in Mode 3, the eNB indicates a set of resources on which the UE perform this measurement

n  For a UE in Mode 4, the measurement is pool-specific.

u  A UE measures at least on its current TX pool(s).

l  FFS whether a UE measures on a pool which is not its current transmission pool.

u  RAN1 will not optimize this measurement to address the case of multiple TX pools

l  UE Reporting of CBR to eNB is supported
n  Details up to RAN2 including any possible additional averaging at higher layer


We think that P-UE supporting partial sensing should turn to use resources in partial sensing pool at least when the random selection pool is congested because the channel busy ratio (CBR) reporting to eNB was agreed. We think that P-UE can switch to partial sensing pool according to eNB’s instruction, or switch to partial sensing pool autonomously according to a CBR threshold configured by eNB. 

Another condition is to protect high priority P2V packets. P2V packet may also have different priorities and for the high priority P2V packets P-UE supporting partial sensing should use resources in partial sensing-pool, not random selection. Therefore, PPPP and/or other priority handling mechanism can be used to control the partial sensing (i.e., high priority P2V packets will be able to prioritize with others for using partial sensing pool).
Proposal 2: RAN2 is asked to discuss what condition P-UE that supports partial sensing uses partial sensing. R-Pool’s congestion information can be used for one option.

Switching from partial sensing pool to random selection pool is needed to study since the eNB can support both random selection and partial sensing for P-UEs. If a P-UE with sidelink RX capability has low remaining power, it is necessary for the P-UE to perform random selection instead of partial sensing since the P-UE can save the power by transmitting V2X data without sensing.

Proposal 3: The P-UE with sidelink RX capability should be allowed to use random selection based on its remaining power.
Assuming that there are multiple P-UEs with sidelink RX capability, the remaining power levels of each P-UE can be different. If the same sensing time is applied for all the P-UEs with different remaining power, P-UE with low remaining power may not have an opportunity to transmit V2X message since it consumed its power for sensing.
Observation 1: One value of partial sensing for all P-UEs is not suitable from the perspective of P-UE with low remaining power.

To give transmission opportunity to P-UE with low remaining power, variable partial sensing times should be considered according to P-UE’s remaining power. 
Two methods can be considered to select partial sensing time as follows:
Method 1) pre-configured sensing time for UE autonomous selection
The P-UE uses pre-configured sensing time corresponding to remaining power level. 

Method 2) eNB assignment based on P-UE’s report
The P-UE reports its remaining power level to the eNB by dedicated signalling (e.g. UEAssistanceInformation). The eNB assigns a sensing time based on P-UE’s remaining power level.  
Proposal 4: RAN2 is asked to determine the solution for prioritization of partial sensing based on P-UE’s remaining power.
3 Conclusion
In conclusion, we propose to agree the following observation and proposal for prioritization of partial sensing in P2V:

Observation 1: One value of partial sensing for all P-UEs is not suitable from the perspective of P-UE with low remaining power.
Proposal 1: RAN2 is asked to determine how to configure the resource pool for random selection based on P-UE’s remaining power.

Proposal 2: RAN2 is asked to discuss what condition P-UE that supports partial sensing uses partial sensing. Random selection pool’s congestion information can be used for one option.

Proposal 3: The P-UE with sidelink RX capability should be allowed to use random selection based on its remaining power.
Proposal 4: RAN2 is asked to determine the solution for prioritization of partial sensing based on P-UE’s remaining power.
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