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Introduction
In RAN#86 meeting, a new work item for NR sidelink enhancements was approved [1], in which the following objectives on resource allocation for power saving was identified [2]:
	Resource allocation enhancement:
· 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.


In this contribution, we provide our preliminary views on the resource allocation for power saving.
Discussion
In the new WID, to further enhance the resource allocation to reduce power consumption for NR-V, it is recommended to adopt the partial sensing and the random resource selection in Rel-14 LTE-V as the baseline. For the partial sensing mechanism in Rel-14 LTE-V, a UE selectively senses a subset of subframes relevant for resource allocation. If the partial sensing is configured, the following steps are used, as shown in Figure 1:
· 

Step 1: The UE determines by its implementation a set of subframes which consists of at least  subframes within the time interval ;
· 

Step 2: If a subframe  is included in the set of subframes in Step 1, the UE shall monitor any subframe  if k-th bit of the high layer parameter gapCandidateSensing is set to 1;
· Step 3: The UE exclude any candidate resource from the selection window via pre-defined rules which are the same procedure with resource selection without configuring partial sensing.


Figure 1: Illustration of Rel-14 LTE-V partial sensing.
It is noted that there are two understandings for the LTE-V partial sensing mechanism:
1) The partial sensing only saves the power consumption of computation. In this understanding, when requested by higher layer at any subframe n to determine a subset of resources, the set of subframes Y can be arbitrarily selected, which is fully flexible. To do so, the UE has to buffer and sense all resources, and only the power consumption of computation is saved.
2) The partial sensing saves the power consumption of both computation and PSCCH/PSSCH reception. In this understanding, a set of subframe Y is pre-defined, and the UE is able to buffer the sensing resources according to the pre-defined resource selection pattern when requested by higher layer at any subframe n. Therefore, the UE can save the power consumption of both PSCCH/PSSCH reception and computation at the cost of the flexibility of resource selection.
Observation 1: There are two understandings for the LTE-V partial sensing mechanism:
· The partial sensing only saves the power consumption of computation.
· [bookmark: _Hlk47433681]The partial sensing saves the power consumption of both computation and PSCCH/PSSCH reception.
Since the resource allocation for power saving in NR-V uses the Rel-14 LTE-V partial sensing as a starting point, the partial sensing mechanism of NR-V may implement based on the above two understandings. However, potential issues can be identified if NR-V adopts the LTE-V partial sensing without any modifications:
· In LTE-V, it mainly focuses on the periodic traffic model with the reservation period to be a multiple of 100ms, therefore, a 1000ms sensing window is divided into 10 pieces with a sensing gap of 100ms. However, NR-V identifies extra periodic traffic models and 1-99ms reservation period is supported in NR-V resource allocation mode 2. To match the features of NR-V traffic models, the gap of sensing should be re-considered, and the high layer parameter gapCandidateSensing should be enhanced accordingly.
· [bookmark: _Hlk47444052]For the second understanding of power saving, the selected set of subframes Y may not match the latency or reliability requirement. To be specific, according to the second understanding, the UE only buffers and senses the pattern with respect to the pre-defined pattern of Y subframes to save power consumption of PSCCH/PSSCH reception. However, it is possible that the selected resources may not meet the requirement of remaining PDB; or the number of selected resources that satisfy the PDB may be limited, in such a case, the data transmission is highly probable to be interfered and jammed, and the transmission reliability is decreased. 
· The increasing of RSRP threshold may lead to severe transmission interference especially when partial sensing is configured. In NR-V mode-2, if the number of candidate single-subframe resources remaining in the set SA after resource exclusion procedure is smaller than X% of the total number of candidate resources, the RSRP threshold will be repeatedly increased with step of 3dB until X% of single-subframe resources are selected. Note that since subframes Y are determined up to UE implementation, if Y is slightly greater than the higher layer parameter minNumCandidateSF, or if the selected Y subframes are just right highly occupied and interfered by other UEs, unlimited increasing of RSRP threshold is expected and will lead to severe interference and further impact the transmission reliability.
Proposal 1: To use the Rel-14 LTE-V partial sensing mechanism in NR-V resource allocation for power saving, the following modifications should be considered:
· The sensing gap and higher layer parameter gapCandidateSensing;
· The selection of Y subframes for the saving of both computation and PSCCH/PSSCH reception power;
· The unlimited increasing of RSRP threshold may lead to severe transmission interference.
In addition, the typical use case of Rel-14 LTE-V partial sensing is V2P, where the pedestrian UEs (e.g. smartphone, wearable device, etc) identifies the need of power saving. In such a case, only transmitter (P-UE) using partial sensing to allocate resources for power saving. In R17 sidelink enhancement WI, solutions for power saving are targeted not only pedestrian UEs, but also UEs in public safety and commercial use cases (e.g., smart home, smart factory, etc.), in these scenarios, both transmitters and receivers identify the motivation for power saving. In such a case, enhancements for sensing pattern alignment should be studied, especially with second understanding of power saving.
Proposal 2: Considering commercial use cases where both transmitters and receivers have the requirement of power saving, enhancements for sensing pattern alignment should be studied.
[bookmark: _Ref31533076]Conclusions
In this contribution, we discuss on the resource allocation for power saving, and the following observation and proposal are provided:
Observation 1: There are two understandings for the LTE-V partial sensing mechanism:
· The partial sensing only saves the power consumption of computation.
· The partial sensing saves the power consumption of both computation and PSCCH/PSSCH reception.
Proposal 1: To use the Rel-14 LTE-V partial sensing mechanism in NR-V resource allocation for power saving, the following modifications should be considered:
· The sensing gap and higher layer parameter gapCandidateSensing;
· The selection of Y subframes for the saving of both computation and PSCCH/PSSCH reception power;
· [bookmark: _GoBack]The unlimited increasing of RSRP threshold may lead to severe transmission interference.
Proposal 2: Considering commercial use cases where both transmitters and receivers have the requirement of power saving, enhancements for sensing pattern alignment should be studied.
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