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Introduction
In the last e-meeting RAN1-103e, the following agreements on the issues of power saving RA of SL Mode2 have been reached 
	Agreements:
· Partial sensing based RA is supported as a power saving RA scheme
· FFS details
· Random resource selection is supported as a power saving RA scheme
· FFS any changes or enhancement
· FFS on conditions to apply random resource selection
Agreements:
· In R17, a SL Mode 2 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof
· FFS details, including usage, potential restrictions, whether/how any enhancement or condition is needed for the coexistence of full sensing and power saving RA scheme(s) in a same resource pool, etc.
Agreements:
· Re-evaluation and pre-emption checking are not supported by UEs that do not perform any sensing (i.e. PSCCH reception)
· Re-evaluation and pre-emption checking are supported by UEs that perform sensing
· FFS details and any conditions(s) in which re-evaluation and pre-emption can be performed
· FFS whether/how re-evaluation and pre-emption can be supported by UEs performing random resource selection that do perform sensing
· Note: details about sensing in this context, including when it is performed, are not decided yet.

Agreements:
· Further study congestion control based on CBR and CR for power saving RA schemes
· Identify necessary changes from R16 CBR/CR (if any), including transmission resource selection and transmission parameters that can be adjusted and applicable to power savings RA schemes
· Note: this is not intended to require all UEs to perform sensing for the purpose of CBR measurement




In this contribution, we will present our considerations on the issues of power saving RA of SL Mode2 according to the discussions in last e-meeting, and provide the proposals accordingly. 
[bookmark: OLE_LINK1]Discussions   
Partial Sensing Enhancements for NR V2X 
Since the partial sensing method designed in LTE-V2X is taken as a baseline for NR-V2X, we will present some possible enhancements in our observation in this section. 
If a UE determines the sensing resources after the resource selection trigger, the only effective way to use partial sensing is that we can find candidate resources and corresponding sensing resources both in the resource selection window as shown in Fig.1. However, it is very hard to realize that for the transmissions with limit latency budget by using the LTE-V2X partial sensing. Possible enhancement shall be studied.    
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FIG. 1
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]In our observation, one possible enhancement is to define a short term sensing window after the resource selection trigger and UE can determine the candidate resource according to the sensing results in the short term sensing window, as shown in Fig.2. Through the short term sensing, a UE can detect at least the resource reservation signal sent by the around UEs for their aperiodic packet transmissions. Therefore, this method is suitable not only for the condition that UE cannot carry out the LTE-V2X partial sensing due to the packet delay budget(PDB) after the resource selection trigger, but also for the aperiodic traffic transmission. 
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FIG. 2
Proposal1：Define a short term sensing window after the resource selection trigger at least for the scenario with aperiodic transmissions.  

Actually, from the perspective of implementation of the LTE-based partial sensing method, a UE should be in a state of partial-sensing the sidelink channels even without transmitting any data. Otherwise, if UE executes the partial sensing after the resource selection trigger, it will encounter the abovementioned problem that the candidate resources associated to the sensing resources are over the PDB. That means a UE will execute the partial sensing based on the hypothetical candidate resources, as shown in Fig.3. In partial sensing of LTE V2X, the resource selection is based on only the sensing results of sensing resources associated to the candidate hypothetical resources. However, in our observation, the sensing results of the sensing resources not associated to the candidate resources might also be useful for the resource selection. For example, in Fig.3, UE plans to select resource in R2 based on the sensing results of associated S3 and S4. However, UE has already gotten the sensing results of S1 and S2 and found that some resources in R2 have been reserved by other UEs based on the sensing results of S1 and S2. Therefore, we suggest to modify the principle that the resource selection is based on only the sensing results of sensing resources associated to the candidate resources in the partial sensing, since the sensing results of sensing resources not associated to the candidate resources can also be useful. 
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FIG. 3
Proposal2: It is suggested to modify the principle that the resource selection is based on only the sensing results of sensing resources associated to the candidate resources in the partial sensing, since the sensing results of sensing resources not associated to the candidate resources can also be useful.

[bookmark: _GoBack]In partial sensing, it is necessary for a UE to adapt the sensing resources according to the measured channel states. Specifically, UE needs to sense more resources if the channel is busy. According to the relationship between candidate resources Ty and sensing resources Ts, which is Ts=Ty-k*Pstep, UE can adapt sensing resources Ts only by changing candidate resources Ty since only one high layer parameter gapCandidateSensing is semi-persistently configured for all the resource pools. We suggest that the high layer parameter gapCandidateSensing has multiple values to adapt to different channel states and can be configured per resource pool, such that UE can flexibly adapt the sensing resources according to the fast changing channel states. 
 
Proposal3: It is suggested that the high layer parameter gapCandidateSensing has multiple values to adapt to different channel states and is configured per resource pool.

Moreover, resource re-evaluation is one of the most important features in the resource allocation of NR-V2X. Therefore, after resource reservation by a UE, whether to use partial sensing or full sensing for resource re-evaluation shall be FFS, as shown in Fig.4. We suggest to apply partial sensing at least for resource re-evaluation for the periodic resource allocation in Mode2, since the transmission of periodic traffics will take a long time and thus in more need to reduce the power consumption for resource re-evaluation. And for the resource reserved for periodic traffics, the positions of possible signals to pre-empt the reserved resources can be derived from the SL transmission period configured in high layer. Therefore, partial sensing for resource re-evaluation by just detecting the possible positions is feasible and can achieve power saving. 


FIG. 4
Proposal4: Support to use partial sensing for resource re-evaluation after resource reservation at least for the periodic traffics.

Power Saving for PSFCH Transmission 
It comes to our attention that PSFCH transmissions can be very power costive as well as PSSCH transmissions. Therefore, it is necessary to study on how to reduce power cost by the PSFCH transmissions. Enlarging the PSFCH period might be a promising way considering that the latency requirements of a number of service types are not so stringent, such as 50ms for some services in the extended sensor scenario. 
Proposal5: Support to enlarge the PSFCH period to reduce the power cost by the PSFCH transmissions.

Conclusions
In this contribution, we have present our considerations on the issues of power saving RA of SL Mode2 and put forward the following proposals:

Proposal1：Define a short term sensing window after the resource selection trigger at least for the scenario with aperiodic transmissions. 
Proposal2: It is suggested to modify the principle that the resource selection is based on only the sensing results of sensing resources associated to the candidate resources in the partial sensing, since the sensing results of sensing resources not associated to the candidate resources can also be useful.
Proposal3: It is suggested that the high layer parameter gapCandidateSensing has multiple values to adapt to different channel states and is configured per resource pool.
Proposal4: Support to use partial sensing for resource re-evaluation after resource reservation at least for the periodic traffics.
Proposal5: Support to enlarge the PSFCH period to reduce the power cost by the PSFCH transmissions.
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