3GPP TSG RAN WG1 Meeting #102-e                                                                   R1-2005500
e-Meeting, Aug 17th – Aug 28th, 2020

Source:	Nokia, Nokia Shanghai Bell 
Title:	Discussion of sidelink resource allocation for power saving
Agenda item:	8.11.2.1
Document for:	Discussion and Decision
Introduction
In the description of the work item [1] for NR sidelink enhancement, the following objectives were specified for sidelink resource allocation to reduce power consumption:
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 general views on enhancement to sidelink resource allocation for power saving. 
Resource allocation for power saving in mode 2 
[bookmark: _Hlk534980644]The standardization of Rel-16 NR sidelink focused on vehicle-to-vehicle (V2V) communication in V2X use cases. The design is based on the assumption of “always-on” when a UE operates sidelink, since vehicular UEs are installed in vehicles with sufficient battery capacity. A UE performs blind decoding of PSCCHs in all slots except the slots in which it needs to transmit. This is for the following two purposes: 
1. The UE checks whether the associated PSSCH is of interest to it and hence decides whether it needs to go ahead to decode the PSSCH; 
2. The UE acquires information of resource allocations by other UEs to enable mode 2 (sensing based) resource allocation.     
In Rel-17, NR sidelink will support new use cases including V2P (vulnerable road users (VRUs)) in V2X use cases, public safety and commercial use cases, as identified in WID [1]. UEs for these use cases are energy sensitive and power consumption in the UEs needs to be minimized. Hence solutions for power saving in Rel-17 are required. 
[bookmark: _Hlk47426114]As described in WID [1], the 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. Both random resource selection and partial sensing were specified for V2P to save power consumption at pedestrian UEs. At sidelink, a pedestrian UE only transmits safety related packets (including information of location and direction etc.) to nearby vehicular UEs, and doesn’t receive/decode any packets. For mode 2 resource allocation, a pedestrian UE can either employ random resource selection without sensing or partial sensing with sensing of only a subset of slots to achieve power saving purpose at the cost of transmission performance. 

[image: ]
[bookmark: _Ref47553192]Figure 1    LTE Rel-14 sidelink partial sensing

The sidelink transmission in Rel-16 NR SL Mode 2 is based on continuous channel monitoring at each TX UE to reduce the packet collision probability. This is the approach to mitigate the chance that two Tx UEs are transmitting at the same resource simultaneously. LTE Rel-14 introduced the SL partial sensing for SL resource selection to reduce the power consumption for pedestrian UEs. As illustrated in Figure 1, during the partial sensing process, a SL UE can monitor the channel only in a subset of slots. Random resource selection is supported for SL UE that not having the SL reception capability.   
[bookmark: _Hlk47426974]Rel-14 sidelink random resource selection and partial sensing can be applied/enhanced for VRUs in NR V2X use cases in Rel-17. But for public safety and commercial (e.g. wearables) use cases, usually a UE needs to receive/decode packets at sidelink. Thus Rel-14 sidelink random resource selection and partial sensing can only be used for power saving in sensing in mode 2 resource allocation. They can’t be used for power saving in packet reception. In order to achieve power saving in SL reception, new solutions may be needed to reduce power consumption for public safety and commercial use cases. Besides, NR SL introduces two new cast-types, unicast and groupcast, which are not available in LTE Rel-14 sidelink. New solutions are certainly needed to accommodate NR SL unicast/groupcast for power reduction.
Observation 1: Rel-14 sidelink random resource selection and partial sensing is effective for power saving of sensing in mode 2 resource allocation when SL UE only transmits but not receive SL communication.
Observation 2: SL UEs usually need not only transmit but also receive SL communication for public safety and commercial use cases.
Proposal 1: New solutions are needed to reduce power consumption for public safety and commercial use cases. 

Public safety and commercial use cases have requirements and data traffic characteristics quite different from those in V2X.  For example, for public safety, VoIP is the typical data traffic supported with the tolerable end-to-end delay for a VoIP packet at sidelink being as long as 200 ms. For V2X, the shortest latency of 3 ms is required to be supported for some scenarios. Thus different requirements and data traffic characteristics should be exploited for scheme design to reduce power consumption at UE. 
[bookmark: _GoBack]Sidelink communications for V2X (V2V and V2P), public safety, and commercial use cases usually don’t coexist in the same SL resource pool. First, sidelink communications for different use cases may be assigned to different spectrum. For example, while dedicated ITS spectrum is used for V2X, dedicated public safety spectrum is used for public safety use case. Second, even if different use cases may share the same spectrum (e.g. the licensed spectrum shared with NR/LTE Uu), it’s more suitable and efficient to assign them to different resource pools. With these considerations, we shall have a flexible SL power reduction design so that the requirements for a specific use case can be met. 
Based on the above analysis, enhancements to resource allocation for power saving can be specific to a use case if the enhancements don’t incur substantial cost to R16 UE.  
Observation 3: Variant requirements and data traffic characteristics for V2P, public safety and commercial use cases should be exploited for scheme design to reduce power consumption at UE. 
Observation 4: Sidelink communications for V2X (V2V and V2P), public safety, and commercial use cases usually don’t coexist in the same SL resource pool.
Proposal 2: Consider enhancements to resource allocation for power saving be specific to a use case if the enhancements don’t incur substantial cost to R16 UE.  
[bookmark: _Hlk21075872][bookmark: _Hlk534980249]
Conclusions
In this contribution, we provide our views on enhancement to sidelink resource allocation for power saving, summarized in the following observations and proposals: 
Observation 1: Rel-14 sidelink random resource selection and partial sensing is effective for power saving of sensing in mode 2 resource allocation when SL UE only transmits but not receive SL communication.
Observation 2: SL UEs usually need not only transmit but also receive SL communication for public safety and commercial use cases.
Observation 3: Variant requirements and data traffic characteristics for V2P, public safety and commercial use cases should be exploited for scheme design to reduce power consumption at UE. 
Observation 4: Sidelink communications for V2X (V2V and V2P), public safety, and commercial use cases usually don’t coexist in the same SL resource pool.
Proposal 1: New solutions are needed to reduce power consumption for public safety and commercial use cases.
Proposal 2: Consider enhancements to resource allocation for power saving be specific to a use case if the enhancements don’t incur substantial cost to R16 UE.  
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