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1. Introduction
In this contribution, we will discuss Wake-up signal mechanism of power saving for NR SL and potential enhancement of R16 Mode 2.
2. Discussion
2.1. Wake-up signal/Go-to-sleep signal
Wake-up signal (WUS) was introduced in power saving topic in Rel-16. It can be combined with DRX to save power for terminals. Before starting the DRX on duration, gNB can send WUS or go-to-sleep (GTS) signal to UE to indicate whether UE needs to wake up for PDCCH reception. If GTS signal is received, UE will not wake up and keep sleeping, which can save power further. 
WUS/GTS mechanism can be applied in sidelink, especially for unicast or groupcast. If there is no SL data to be transmitted from the TX UE, it can send GTS to RX UE to keep RX UE sleeping. If GTS is not received, or WUS is received by RX UE, it should wake up for SL reception.
Proposal 1: WUS or GTS mechanism can be applied to SL for power saving.


Figure 1
In NR Uu, the WUS/GTS is carried in DCI and fix resource is allocated for the DCI transmission so that UE can detect the DCI to determine whether needs to wake-up. While for NR SL, it is not suitable to put the WUS/GTS in SCI since UE needs to select resource for PSCCH/PSSCH transmission and the selected resource is not known by RX UE. RX UE has to do blind detection of the PSCCH/PSSCH which conflict with power saving mechanism. 
Observation: SL WUS/GTS is not suitable to be carried in PSCCH or PSSCH.
Similar as PSFCH which is sequence based, the WUS/GTS signal can be carried in a sequence. In that case, the multiplexing between WUS/GTS with PSCCH/PSSCH can take the multiplexing between PSFCH and PSCCH/PSSCH as starting point. An illustration is shown in Figure 1.  The period of PSFCH is 4 slots. The associated PSFCH corresponding to PSSCH transmission in slot 0/1/2/3 is in slot 5. The RB set for PSFCH candidate resources is indicated by rbSetPSFCH. The rest PRBs within the same slot can be allocated to WUS/GTS. WUS/GTS sequence is FDMed with PSFCH in the slot. 
Proposal 2: 
· The structure of R16 PSFCH can be taken as starting point for SL WUS/GTS design.
· SL WUS/GTS signal is carried in sequence
· FDM between SL WUS/GTS signal and PSFCH in the same slot is supported.


Figure 2 Illustration of multiplexing between WUS/GTS and PSCCH/PSSCH/PSFCH

2.2. Enhancement of R16 Mode 2
In the existing R16 Mode 2 resource selection mechanism, TX UE will exclude resources from the resource selection window [n+T1, n+T2] at time n based on sensing. However, for aperiodic traffic scenario, TX UE can only exclude resources reserved by other UEs from window [n+T1, n+W] at time n , where W is equal to 32 slots. The remaining resources in [n+T1, n+W] and total resources in [n+W+1, n+T2] are put into candidate resource set. Hence, TX UE has a high chance to select resources in [n+W+1, n+T2]. When TX UE selects a resource in [n+W+1, n+T2] for the initial transmission at time n, it is equal to random resource selection since it has no information  whether the initial transmission resource is reserved by other UEs or not. In this case, there is no sensing benefit, and it is with large probability that TX UE has to do resource reselection for the initial transmission resource by re-evaluation checking. In addition, delay increases in this case. Therefore, we propose to select earlier resource from resource selection window for initial transmission.
Proposal 3: TX UE selects resource for initial transmission in [n+T1, n+W], W <32 slots.

3. Conclusion
In this contribution, the SL WUS/GTS mechanism and potential mode 2 enhancement were discussed. . The following observations and proposals are given:
Observation: SL WUS/GTS is not suitable to be carried in PSCCH or PSSCH.
Proposal 1: WUS or GTS mechanism can be applied to SL for power saving.
Proposal 2: 
· The structure of R16 PSFCH can be taken as starting point for SL WUS/GTS design.
· SL WUS/GTS signal is carried in sequence
· FDM between SL WUS/GTS signal and PSFCH in the same slot is supported.
Proposal 3: TX UE selects resource for initial transmission in [n+T1, n+W], W <32 slots.
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