3GPP TSG RAN WG1 #106-e			R1-2106724
e-Meeting, August 16th – 27th, 2021

Title: 	Discussion on resource allocation for power saving
Source: 	Zhejiang Lab
Agenda item:	8.11.1.1
Document for:	Discussion and decision
[bookmark: _Toc12641]Introduction
[bookmark: _Toc25825]In RAN1 #105b-e meeting, the following agreements were achieved under Work Item “NR Sidelink enhancements”. This contribution will discuss some open issues based on the latest progress.
Agreement:
· In periodic-based partial sensing for resource (re)selection, the UE at least monitors in periodic sensing occasion(s) for a given reservation periodicity before the first slot of the selected Y candidate slots subject to processing time restriction for the identification of candidate resources.
· The processing time restriction includes Tproc,0SL  and Tproc,1SL.
· Aspects relating to sensing during SL DRX are to be discussed separately
· Relationship to re-evaluation and pre-emption operation for periodic-based partial sensing to be discussed separately
· FFS details including whether monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots subject to processing time restriction is performed as part of resource (re)selection or re-evaluation and pre-emption checking
Agreement:
· For the k value in periodic-based partial sensing for resource (re)selection,
· By default, the UE monitors the most recent sensing occasion for a given reservation periodicity before the resource (re)selection trigger slot n or the first slot of the set of Y candidate slots subject to processing time restriction.
· If (pre-)configured, UE additionally monitors periodic sensing occasions that correspond to a set of values which can be (pre-)configured with at least one value
· (Working assumption) Possible values correspond to the most recent sensing occasion for a given reservation periodicity before the resource (re)selection trigger slot n or the first slot of the set of Y candidate slots, and the last periodic sensing occasion prior to the most recent one for the given reservation periodicity are included.
· FFS: whether/which other values and details of the (pre-)configuration (e.g. max number of values or sensing occasions)
· FFS: whether a value denotes a specific occasion to monitor or the earliest occasion to start the monitoring.
· FFS relationship between periodic-based partial sensing occasions and SL-DRX
· Note:
· This is for the case when the resource (re)selection triggering slot n is expected by UE

Agreement:
In contiguous partial sensing for resource (re)selection, TA and TB values can be zero, positive or negative 
· TA and TB values or range depend on different operating scenarios or conditions (e.g., periodic/aperiodic traffic, predictability of triggering slot n, remaining PDB, re-evaluation/pre-emption checking, HARQ feedback, CBR/CR parameter, power saving, etc)
· FFS details
· [bookmark: _Hlk78990637]FFS: details of how periodic-based partial sensing and contiguous partial sensing are used for re-evaluation and pre-emption checking. Including how to reduce UE’s power consumption (caused by additional sensing operation of re-evaluation/pre-emption) after its resource selection, with the considerations of different operating scenarios or conditions (e.g., pre-emption enabled/disabled, HARQ-ACK enabled/disabled, etc).
Discussions
Partial sensing occasion
[bookmark: _GoBack]For periodic/aperiodic traffic, if both periodic-based partial sensing and continuous partial sensing are used, there may be two sensing occasions after slot n before first slot  within Y candidate slots, as shown in Figure 1. In order to reduce UE’s power consumption, it may be necessary to discuss whether to monitor both the periodic sensing occasion [] and the continuous partial sensing occasion [n+TA, n+TB]. 
[image: ]
Figure 1. Partial sensing occasion after slot n
Proposal 1: Discuss whether to monitor both the periodic sensing occasion and the continuous partial sensing occasion after slot n before first slot  within Y candidate slots. 
Coexistence of full sensing and power saving RA scheme(s)
[bookmark: _Hlk59457883]From RAN1 #103-e, it has already supported that different UEs use different RA schemes in a same resource pool. The coexistence of full sensing and power saving RA scheme(s) in a same resource pool takes advantage of avoiding resource fragmentation and enables efficient resource utilization, at the risks of increased possibility of resource collisions. Some potential solutions can be considered to reduce/eliminate the possibility of resource collisions: 1) Assign higher priority to the resources selected by power saving RA scheme, to protect the transmissions from power saving UEs; 2) Use re-evaluation/pre-emption for all types of RA schemes, not only for full sensing. On the other hand, although the coexistence of full sensing and power saving RA scheme(s) in a same resource pool is already supported, Rel-17 should still support specific resource pool configured for power saving RA schemes. 
Proposal 2: Rel-17 should still support specific resource pool configured for power saving RA schemes.
Re-evaluation and pre-emption check
Re-evaluation and pre-emption check are important features in Rel-16 sidelink for reliability improvement. As mentioned above, a full sensing UE can switch to partial sensing or random resource selection in some cases, e.g., low channel occupancy ratio (CBR), power saving states, etc. Such UEs are able to perform sensing, and thus can support re-evaluation and pre-emption. Therefore, we suppose for Rel-17, re-evaluation and pre-emption check should be supported for both random selection and partial sensing. Given that re-valuation/pre-emption check will increase power consumption, re-valuation/pre-emption can be configurable for Type D UEs. 
Proposal 3: For Rel-17, re-evaluation and pre-emption should be supported for both random selection and partial sensing. 
Proposal 4: For Rel-17, re-valuation/pre-emption is configurable for Type D UEs.
SL-DRX impact
In mode 2, a set of Y candidate slots within a resource selection window is determined up to UE implementation. If sidelink DRX is configured, the Y candidate slots should be within the SL-DRX ON duration, assuming the TX UE and the RX UE(s) have the same understanding of SL-DRX ON duration. Accordingly, the periodic sensing occasions associated with the Y candidate slots should also be within the sidelink DRX ON duration, unless the UE perform PSCCH monitoring in SL-DRX OFF duration regardless of the SL-DRX configuration.
Proposal 5: The Y candidate slots and the associated periodic sensing occasions should be within the SL-DRX ON duration. 
PSCCH monitoring
In Rel-16 NR-V2X, PSCCH monitoring periodicity is 1 slot in a resource pool. In Rel-17, for power saving in resource allocation mode 2, the monitoring frequency of PSCCH can be reduced, thereby reducing the number of sensing slots. Similar to PDCCH, slot-level PSCCH monitoring periodicity can be (pre-)configured. 
Proposal 6: Slot-level PSCCH monitoring periodicity can be (pre-)configured. 
[bookmark: _Toc20096]Conclusion
In this contribution, we have discussed some aspects of power saving for resource allocation mode 2. Based on the discussion, we have the following proposals:
Proposal 1: Discuss whether to monitor both the periodic sensing occasion and the continuous partial sensing occasion after slot n before first slot  within Y candidate slots. 
Proposal 2: Rel-17 should still support specific resource pool configured for power saving RA schemes.
Proposal 3: For Rel-17, re-evaluation and pre-emption should be supported for both random selection and partial sensing. 
Proposal 4: For Rel-17, re-valuation/pre-emption is configurable for Type D UEs.
Proposal 5: The Y candidate slots and the associated periodic sensing occasions should be within the SL-DRX ON duration. 
Proposal 6: Slot-level PSCCH monitoring periodicity can be (pre-)configured.
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