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Introduction

According to RP-201385 proposed in RAN #88e meeting, the WI of “NR Sidelink enhancements” was agreed. The resource allocation and other potential solutions to reduce power consumption is one of the main objectives and is listed as below:
	Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]

Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.

Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]

Inter-UE coordination with the following until RAN#90.

A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.


In this contribution, we will present the partial sensing, random selection and corresponding resource configuration mechanisms in LTE V2X, and then, a solution is discussed to further reduce power consumption.
Discussion
2.1 Resource selection for mode2
According to current NR specification, if UE is configured with Sidelink resource allocation mode 2, it can automatically select transmission resources based on sensing procedure. The sensing procedure contains two time windows:
Sensing window: UE monitors PSCCH resources of communication resource pool within sensing window continuously.
Selection window: UE selects transmission resource within selection window according the channel occupation state collected in sensing window. The transmission resource occupied by other TX UE will not be selected.
As we know, partial sensing was introduced in LTE sidelink for  Pedestrian UE to save power. The differences between partial sensing and normal sensing are listed as following:

Candidate subframes are reduced in selection window. Correspondingly, the subframes in sensing window are also reduced.
Except 1), further reduce subframes in sensing window.
When it comes to NR sidelink, considering that the general sensing procedure in NR and LTE are the same, except the width of selection and sensing window. In consequence, partial sensing can also be reused in NR sidelink. However, the detail issues of  partial sensing such as the parameters for selection and sensing window are up to RAN1.
Observation 1:  Partial sensing can be reused in NR sidelink, details are up to RAN1.

Proposal 1 : RAN2 shall wait for RAN1’s study on partial sensing and random selection, then decide whether it has impacts on RAN2.
In addition to partial sensing, random selection was also introduced in LTE V2X  for  Pedestrian UE to save power.  Different from partial sensing, random selection does not require P-UE monitor any PSCCH occasion, it can random select transmission resource from sidelink resource pool.
As we know, although both Random selection and partial sensing can reduce power consumption, they may increase the probability of resource collision. Therefore, whether random selection or partial sensing is allowed is configured per resource pool in LTE V2X. when it comes to NR sidelink, similar mechanism can be considered.
Proposal 2: Take LTE as baseline, whether random selection or partial sensing is allowed should be configured per resource pool by gNB.

In LTE sidelink, if random selection and partial sensing are both configured for a communication resource pool, UE can random select transmission resource and reserve it semi-persistently. The reason is that in scenarios where sidelink resources are shared between P-UEs performing random resource selection and UEs performing sensing-based resource selection, combining random resource selection with semi-persistent resource reservation can have benefits in terms of average PRR compared to performing random resource selection for every TB[1].

Proposal 3: Take LTE as baseline, if random selection and partial sensing are both configured for a communication resource pool, UE can random select transmission resource and reserve it semi-persistently.

As described above, both partial sensing and random selection can save the power of P-UE. However, UE still needs to monitor PSCCH occasion for partial sensing, and both partial sensing and random selection  may increase the probability of resource collision. In consequence, we propose to consider some enhancement schemes to overcome the shortcoming of partial sensing and random selection.

Observation 2: UE still needs to monitor PSCCH occasion for partial sensing, and both partial sensing and random selection  may increase the probability of resource collision.
On the other hand, considering that  inter-UE coordination is one of the main objectives in NR SL_enh WI, there may be an assistant UE which can provide resource selection assistance information to P-UE. The resource selection assistance information may consist of a set of available resources that can be used by assisted UE directly. After receiving the assistance information, P-UE can take these available resources into account during resource selection. For example, random selects resource provided by the assistance information without partial sensing, which can save the power. And this set of available resource may be scheduled by gNB of  the assistant UE or sensed by the assistant UE, therefore resource collision can be avoided as much as possible.

Observation 3: Inter-UE coordination is one of the main objectives in NR SL_enh WI, there may an assistant UE which can provide resource selection assistance information to P-UE.
Proposal 4: To save the power and avoid resource collision as much as possible, UE is suggested to acquire available resources from a assitant UE and random selects resource among the available resources and disable partial sensing.

2.2 CBR measurement
According to NR sidelink specification, UE may need to measure CBR value for the following tow purposes:

1. Measuring it’s own communication resource pool to adjust L1 transmission parameters

2. Measuring a specific resource pool configured by gNB  and reporting the CBR value to gNB.

As we know, CBR value is the channel busy ratio of the communication resource pool, calculated by the ratio of S-RSSI higher than configured threshold in 100ms. The measurement of CBR requires UE to monitor resource pool continuously, which increases power consumption.

In LTE V2X, P-UE is not required to measure CBR value. And to help P-UE adjust L1 parameters, the corresponding CBR value will be provided by eNB via dedicated signaling or SIB. When it comes to NR sidelink, we also prefer not to require P-UE to measure CBR value and re-use LTE method for P-UE to obtain CBR value.

However, legacy LTE method can only be used by the P-UE in coverage, and NR sidelink supports UE both in coverage and out of coverage. So how does P-UE out of coverage obtains CBR value needs to be discussed.
Proposal 5: To save the power consumption, P-UE does not measure CBR value of sidelink resource pool and reuse legacy LTE mechanism to acquire the CBR value.
Observation 4: P-UE can obtain CBR value to adjust L1 transmission parameters from the gNB via dedicated signaling or SIB . However, it is only can be used for the P-UE in coverage.
Proposal 6: RAN2 is suggested to discuss how does P-UE out of coverage obtains CBR value.
Conclusion

Based on the analysis provided above, we have the following observation and proposals:

Observation 1:  Partial sensing can be reused in NR sidelink, details are up to RAN1.

Proposal 1 : RAN2 shall wait for RAN1’s study on partial sensing and random selection, then decide whether it has impacts on RAN2.
Proposal 2: Take LTE as baseline, whether random selection or partial sensing is allowed should be configured per resource pool by gNB.

Proposal 3: Take LTE as baseline, if random selection and partial sensing are both configured for a communication resource pool, UE can random select transmission resource and reserve it semi-persistently.

Observation 2: UE still needs to monitor PSCCH occasion for partial sensing , and both partial sensing and random selection  may increase the probability of resource collision.transmis
Observation 3: Inter-UE coordination is one of the main objectives in NR SL_enh WI, there may an assistant UE which can provide resource selection assistance information to P-UE.
Proposal 4: To save the power and avoid resource collision as much as possible, UE is suggested to acquire available resources from a assitant UE and random selects resource among the available resources and disable partial sensing.

Proposal 5: To save the power consumption, P-UE does not measure CBR value of sidelink resource pool and reuse legacy LTE mechanism to acquire the CBR value 
Observation 4: P-UE can obtain CBR value to adjust L1 transmission parameters from the gNB via dedicated signaling or SIB . However, it is only can be used for the P-UE in coverage.
Proposal 6: RAN2 is suggested to discuss how does P-UE out of coverage obtain CBR value.
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