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Introduction
In the last e-meeting RAN1-104be, the following agreements on the issues of power saving RA of SL Mode2 have been reached 
	Agreements:
· In periodic-based partial sensing,
1. For the set of Preserve values, down-select to one of the following in RAN1#105-e
· Alt.1: Preserve corresponds to all values from the configured set sl-ResourceReservePeriodList
· Alt.2: A set of Preserve values is (pre-)configured and includes up to the full set of values from the configured set sl-ResourceReservePeriodList
· FFS if support multiple sets of Preserve values based on one or more metrics 
· FFS whether/how to restrict the set of values
1. For the k value, down-selection to one of the following in RAN1#105-e (further refinement of each of the alternatives is possible)
· Alt 1: Option 1 as in RAN1#104-e
· Alt 2: A modified Option 5 as in RAN1#104-e, where the modification is such that it also includes option 1
· FFS how to (pre-)configure (e.g. including bitmap), whether a maximum number of k values is needed, and whether it can be up to UE implementation to select a k value based on the (pre-)configuration
· FFS details, e.g., sensing before the resource (re)selection trigger or the first slot of the set of Y candidate slots subject to processing time restriction, etc.
· Note: companies are encouraged to provide more evaluations 

Agreement:
· When periodic-based partial sensing is potentially performed by UE in a mode 2 Tx resource pool provided by higher layer, at least all of the followings are met:
· Periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool
· The resource pool is (pre-)configured to enable partial sensing
· Partial sensing configured by higher layer in the UE




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   
Periodic-based partial sensing enhancements
[bookmark: _GoBack]In partial sensing, it is necessary for a UE to adapt the sensing resources according to the measured channel state. Generally, UE needs to sense more resources if the channel is busy. According to the relationship between candidate resources Ty and sensing resources Ts in LTE- based partial sensing, 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 (i.e. k) 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. As how to pick one k in multiple values of k, it can be related to the measured CBR level. For example, we can set a mapping relationship between the measured CBR level and the value of k in mind that more sensing should be carried out with higher CBR level, as shown in Table 1. A UE then can adapt the value of k according to measured CBR level. 
Table 1 An example of mapping relationship between the measured CBR level and the value of k
	CBR Level
	Value of k (e.g., bit map)
	Explanation 
	Example

	1
	0000000001
	Candidate resource at Ty corresponds to sensing resource at Ty-10P
	


	2
	0000000101
	Candidate resource at Ty corresponds to sensing resource at Ty-10P and Ty-10P
	


	5
	0101010101
	Candidate resource at Ty corresponds to sensing resource at Ty-10P, Ty-8P, Ty-6P, Ty-4P, and Ty-2P
	




Proposal1: It is suggested that the high layer parameter gapCandidateSensing（i.e., k） has multiple values to adapt to different channel states and is configured per resource pool. FFS the relationship between k and the measured CBR level. 

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.1. 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 through detecting the possible positions is feasible and can achieve power saving. 


FIG. 1
Proposal2: Support to use partial sensing for resource re-evaluation after resource reservation at least for the periodic traffics.

Contiguous partial sensing and resource (re-)selection 
In the meeting RAN1 #104e, contiguous partial sensing and resource (re-)selection has been discussed and supported considering the characteristics of the aperiodic traffic. However, there are some issues for further study. Basically, for periodic-based partial sensing, we support that UE can perform contiguous partial sensing in the period of [ty0-32, ty0] slots, where ty is the first slot in the set of candidate Y slots, so that the conflict caused by aperiodic traffic transmissions from other UEs during that period can be avoided. The contiguous partial sensing process in the periodic-based partial sensing can be configured as mandatory in our view.  We note that when a UE has not any prior sensing information at the arrival time of traffic, it is still beneficial to implement a short term sensing before resource selection to reduce channel collisions. However, here the duration of contiguous partial sensing (i.e. short term sensing after resource selection trigger) might be better up to UE’s implementation, since the PDB for each transmission might not the same. Therefore, the requirements for contiguous partial sensing vary with different types of sensing manner and thus the duration of contiguous partial sensing shall be set accordingly. 
Observation1: The requirements for contiguous partial sensing vary with different types of sensing manner.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal3: The duration of contiguous partial sensing shall be set based on the types of sensing manner.
As for the impact on DRX from contiguous partial sensing, the timer drx-HARQ-RTT-Timer should be set according to the duration of contiguous partial sensing, since the time cost from HARQ feedback to the TB retransmission depends on the time cost for channel sensing in Mode2 if without resource reservation for retransmission. Therefore, the length of timer drx-HARQ-RTT-Timer can be set at least larger than the duration of contiguous partial sensing (TS) to reduce the energy cost at the SL RX side, as shown in Fig.2. Moreover, if the length of drx-HARQ-RTT-Timer at the SL RX side is set to be TS, the parameter of TS shall be informed to SL RX from SL TX through SCI since the duration of contiguous partial sensing might change according to the PDB.


FIG. 2
Observation2: The length of timer drx-HARQ-RTT-Timer in SL DRX is related to the duration of contiguous partial sensing when SL TX adopts contiguous partial sensing to select resource for the TB retransmission. 
Proposal4: Send RAN2 a LS about the impact on SL DRX by the introduced contiguous partial sensing.

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

Proposal1: It is suggested that the high layer parameter gapCandidateSensing（i.e., k） has multiple values to adapt to different channel states and is configured per resource pool. FFS the relationship between k and the measured CBR level. 
Proposal2: Support to use partial sensing for resource re-evaluation after resource reservation at least for the periodic traffics.
Observation1: The requirements for contiguous partial sensing vary with different types of sensing manner.
Proposal3: The duration of contiguous partial sensing shall be set based on the types of sensing manner.
Observation2: The length of timer drx-HARQ-RTT-Timer in SL DRX is related to the duration of contiguous partial sensing when SL TX adopts contiguous partial sensing to select resource for the TB retransmission. 
Proposal4: Send RAN2 a LS about the impact on SL DRX by the introduced contiguous partial sensing.
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