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1. Introduction
Two tracks have been approved for Rel-17 sidelink (SL); the first covers general SL enhancements [1], while the second covers SL relay [2]. 
In RAN1#103-e, the SL evaluation methodology update for power savings has been completed. In this contribution, we provide some preliminary simulation results.
A recent update to [1], in RAN#90-e, allows the consideration of the impact of SL DRX on resource allocation for reduced power consumption. Rel-17 sidelink relay is mainly discussed in RAN2 but some issues on UE-to-NW relay and/or UE-to-UE relay would impact RAN1 specifications. This contribution discusses potential RAN1 impacts on Rel-17 NR sidelink relay, and provides our views on them.
2. Discussion
1 
2 
Sidelink Evaluation Methodology
In RAN1#103-e, several agreements have been made for the SL evaluation methodology for power savings, on top of the agreements made in RAN1#102-e. In our view no further agreements are needed for the SL evaluation methodology. Assumptions on any open points can be reported with companies’ evaluation results.
Sidelink Evaluation Results
In this section, we present preliminary evaluation results for SL power saving resource allocation mechanisms. The first set of results compare Packet Reception Ratio (PRR) and power consumption of four schemes below:
1. Full sensing with re-evaluation and pre-emption. This serves as the baseline scheme for Rel-16 performance.
2. Random selection without re-evaluation and pre-emption check. This is the LTE random selection scheme without considering any of the NR SL enhancements introduced in Rel-16.
3. Initial random selection with re-evaluation and pre-emption, this can be considered as a variant of partial sensing. 
4. Partial sensing with sensing window corresponding to intra-period reservation, sensing window corresponding to inter-period reservation, and re-evaluation/pre-emption check. Further details on this scheme is provided in [4].
This simulation is performed for V2X periodic traffic with a period of 100 ms, and with up two transmissions. The ring size is 20 meters.
For initial random selection with re-evaluation and pre-emption check, after a single-slot resource has been randomly selected for (re-)transmission of a SL packet or for signalling as a reserved resource for retransmission, the single-slot SL resource is re-evaluated/re-checked for pre-emption. For random selection, there is no sensing before a resource is selected for transmission. After a resource has been selected, sensing can be performed for re-evaluation pre-emption check. The re-evaluation and pre-emption can be based on the signalled reserved resources in the SCI.
Figure 1 shows the PRR performance of four schemes above. As illustrated in the figure, compared with full sensing, partial sensing have acceptable PRR performance degradation. PRR of random selection is further decreased, but by introducing re-evaluation and pre-emption check to random selection scheme, the performance gap between random selection and full sensing is reduced.

Figure 1. Packet Reception Ratio (PRR) of four resource allocation schemes

Table 1 shows the relative power consumption of the different resource allocation mechanisms. The power is normalized to that of full sensing based on Rel-16 NR SL. As illustrated in Table 1, partial sensing could effectively reduce the power consumption. The reason is that sensing constitutes the main part of overall Mode 2 transmission, and the slots to be sensed in partial sensing scheme is further reduced than full sensing. In addition, since PRR decrease is moderate, the increase of retransmission in partial sensing is very limited thus have no strong impact on system level power consumption.
It can also be observed from Table 1 that the introduction of re-evaluation and pre-emption check to random selection increases the power consumption by about 18%, but improves the PRR performance as illustrated in Figure 1. When compared to full sensing, random selection with re-evaluation and pre-emption check reduces power consumption by 70%. It would seem that random selection with re-evaluation and pre-emption check can be a good power/performance trade-off point between full sensing and random selection.

Table 1. Average power consumption of full sensing, partial sensing and random selection
	Sensing scheme
	Full sensing
	Partial sensing
	Random selection with pre-emption and re-evaluation
	Random selection

	Power consumption (%)
	100
	56.85
	30.74
	12.58



Observation 1: There is a trade-off between power consumption and performance. Both partial sensing and random selection with re-evaluation and pre-emption check can be a good power/performance trade-off point between full sensing and random selection.
Proposal 1: Support partial sensing with sensing window corresponds to intra-period reservation and inter-period reservation in Rel-17 NR SL power saving.
Proposal 2: Further consider introducing re-evaluation and pre-emption check for power saving resource allocation schemes in Rel-17.


SL Relay
According to [2], RAN2 work scope for Rel-17 NR sidelink relay includes following:
· Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable) for layer-3 relay and layer-2 relay [RAN2];
A. Relay (re-)selection criterion and procedure;
B. Relay/Remote UE authorization;
C. QoS for relaying functionality;
D. Service continuity;
E. Security of relayed connection after SA3 has provided its conclusions;
F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
· Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];
RAN1 may need to discuss at least relay (re-)selection and procedure for Rel-17 NR sidelink relay because they will require a measurement. For example, the UE providing the highest RSRP or the highest RSRQ could be selected as the relay. So, which signal to measure, how to measure, and/or when to measure should be discussed in RAN1. 
Proposal 3: For Rel-17 NR sidelink relay, relay (re-)selection criterion and procedure including which signal to measure, how to measure, and/or when to measure should be studied in RAN1.
In addition, how to satisfy the latency requirement of a relay-based transmission may also needs to be discussed by RAN1. In Rel-16 NR sidelink, the latency requirement is reflected by remaining packet delay budget acquired from higher layer. For relay-based transmission in Rel-17, the remaining PDB at remote node side may depend on both traffic type and the forwarding delay at relay node side, e.g. depending on the L1 mode 2 procedure at relay node. Therefore, how to decide the remaining PDB at remote node and whether to indicate remaining PDB during relay procedure needs to be discussed in RAN1.
Proposal 4: For Rel-17 NR sidelink relay, RAN1 should discuss handling of latency requirement including how to determine remaining PDB and whether/how to indicate remaining PDB during relay procedure.

3 Conclusions
This contribution presents preliminary SL evaluation results for power saving resource allocation schemes, and discusses potential RAN1 impacts of Rel-17 NR sidelink relay. Based on the discussion, the following observation and proposals have been made:
Observation 1: There is a trade-off between power consumption and performance. Both partial sensing and random selection with re-evaluation and pre-emption check can be a good power/performance trade-off point between full sensing and random selection.
Proposal 1: Support partial sensing with sensing window corresponds to intra-period reservation and inter-period reservation in Rel-17 NR SL power saving.
Proposal 2: Further consider introducing re-evaluation and pre-emption check for power saving resource allocation schemes in Rel-17.
Proposal 3: For Rel-17 NR sidelink relay, relay (re-)selection criterion and procedure including which signal to measure, how to measure, and/or when to measure should be studied in RAN1.
Proposal 4: For Rel-17 NR sidelink relay, RAN1 should discuss handling of latency requirement including how to determine remaining PDB and whether/how to indicate remaining PDB during relay procedure.
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