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Introduction
Rel-18 considers developing further sidelink enhancements. For automotive, we proposes crucial sidelink enhancements to cover new cluster of use cases and requirements, e.g., automated valet parking, enabling different types of VRU devices (e.g., eBike/µ-mobility), etc. For industrial domain, we express again our support to introduce sidelink enhancements for IIoT, including lower latency and to increase reliability, which is the need that has not been consider in both email discussions rounds. 
In this document, we present more details about the most important required sidelink enhancements in our view and trying to resolve the controversiality about some topics, e.g., sidelink power saving, adjacent channel co-existence and sidelink for IIoT.
NR Sidelink Enhancements for Rel-18
In the previous email discussion summary in [1], sidelink power saving enhancements was dropped despite being supported by quite some companies. At least, there was consensus to consider, at least, wake-up /go-to-sleep signal for sidelink. We understand that it is needed to limit the scope of the sidelink WI to fit in the 18 months duration for Rel-18, but we believe that sidelink power saving enhancements in Rel-17 may need to be complemented a lot in Rel-18 to cover urgent automotive market needs. Another important aspect that we will touch upon is the sidelink adjacent channel coexistence with non-3GPP transmission, which was considered in 5GAA discussions in [2]. We think that this problem is easy to handle and may relief coexistence burden in many regions.
Enhancements for sidelink power saving 
In our view, Rel-17 introduces some basic functionalities for SL power saving, i.e., partial sensing and not yet completed DRX mechanism. However, further power saving enhancements for sidelink are definitely needed for multiple automotive and commercial use cases. Wakeup signals (WUS) and DRX alignment were dropped from Rel-17 due to time limitation. 
From automotive point of view, we believe that 5GAA prioritized sidelink power saving (being at the 4th position); their main motivation was the following use cases/requirements:
· Automated valet parking (AVP) and tolling services, where both requires SL WUS/GTS
· Further enhancements of advanced VRU use cases and enhanced DRX/adaptive BW.
Automated valet parking (AVP) (Figure 1):
The main requirement for AVP is to have sidelink ready for activating wake-up/sleep, performing authentication and assisting maneuver of vehicles inside the AVP lot. In this case, a vehicle parking for a long time needs to sleep and, then, tune (from time-to-time) to wake-up calls for picking up or charging. Therefore, to avoid waking up sleeping UEs unnecessarily, sidelink wake-up signals (WUS) and go-to sleep (GTS) mechanism should be considered for sidelink in Rel-18 to conduct efficient sidelink communication while saving power during parking. 
There are other use cases that may utilize wake-up/ go to sleep, this could be VRU with different DRX cycle (need to be triggered for wake-ups) or smart home/IoT application, which need to align with other UEs with a trigger.
DRX enhancements for advanced VRU use cases (Figure 2)
Advanced VRU needs use case introduces more power enhancements and timely communication at different traffic situations, e.g., at dangerous intersections. In this case, an enhanced DRX and DRX cycle alignment are very important, especially when RX UE needs to change its sidelink DRX configuration to receiver from multiple transmitter UEs with different transmission opportunities. Rel-17 introduces DRX enhancements, which is, according to our understanding, still very basic and may leave some leftovers as time is becoming very tight for optimization at this stage. Therefore, we are proposing to introduce Rel-18 enhancements to cover some leftovers in Rel-17 including enhanced DRX and DRX alignment. 

Further enhancements for advanced VRU use cases and commercial devices
Additionally for advanced VRUs and other commercial use cases with very limited battery-driven devices, more enhancements (on the top of Rel-17) are still needed, e.g., further enhanced aspects like BW adaptation and cross-slot scheduling.
For sidelink power saving, we recommend bringing back the topic to the WI, i.e., at least to cover Rel-17 essential leftovers. We support starting directly with a WI and specify the following:
Proposal 1: Consider Sidelink power saving enhancement to cover essential Rel-17 leftovers including: 
· WUS/GTS support for sidelink [RAN1]
· DRX alignment [RAN1, RAN2]
· TX/RX bandwidth adaption for sidelink power saving [RAN1, RAN2]

Note: for power saving enhancements, it is important to ensure backward compatibility between power saving Rel-18 UEs and Rel-17/16 UEs (at least in the same resource pool)
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Figure 1: Automated valet parking (AVP) where vehicles are controlled automatically to wake-up and be picked-up
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Figure 2: a pedestrian UE uses a handset as a VRU or an eBike VRU
Co-channel coexistence of LTE sidelink and NR sidelink
It is also an automotive requirement presented by 5GAA in [2], where it is proposed to introduce mechanisms for LTE/NR V2X co-channel coexistence in the same band/resource pool. It was suggested to introduce such mechanisms also being retrofitted to NR V2X Rel 16/17, e.g., via CRs. Additionally, it is currently clear that regulatory, of some regions, may refuse band/channel segregation for different generation/releases. Therefore, a solution is mandatory at this stage.
It was suggested in the email discussion in [1] to consider an adaptive spectrum sharing mechanism as much as possible, i.e., dynamically share spectrum between LTE and NR V2X. The proposed solution should not impact LTE V2X specifications. 
Proposal 2: Study an adaptive spectrum sharing mechanism for Rel-18 sidelink enhancements.
Proposal 3: Study a static/quasi-static resource pool separation between LTE V2X and NR-V2X Rel-16/17.
Sidelink adjacent channel coexistence
5GAA in [2] proposes the need for NR-V2X sidelink adjacent channel coexistence with non 3GPP technologies. The motivation was that non 3GPP technology is already deployed in some regions. There is also another motivation, where V2X need to co-exist with WIFI being deployed at the lower frequencies in some regions. It is also envisaged that WIFI and other connectivity will be deployed beyond the 5.9 GHz, which will induce adjacent channel interference. Another important foreseeable problem in this case, is that vehicles, themselves, will consider multiple technologies onboard, which are coexisting in these adjacent channels. In this case, the problem is rather significant which requires an urgent solution. Therefore, it is important to introduce a mechanism for adjacent channel coexistence of NR V2X with other ITS and non-ITS technologies. The solution should be limited to ACLR adaptation, where RAN4 can simply handle it.
Proposal 4: RAN4 to study a simple mechanism for NR V2X to coexist in adjacent channel with ITS and non-ITS technologies.
Sidelink enhancements for Industrial IoT
[bookmark: _Hlk81832345][bookmark: _Hlk81834202]In Rel-16, sidelink was first introduced for V2X use cases. In Rel-17, sidelink was extended to V2X, public safety, and commercial use cases, where the main focus is mainly devoted for the first two (V2X and PS). Another interesting vertical to utilize sidelink in Rel-18 is the industrial IoT, which is the need dropped from the previous email discussions. It is important to extend sidelink capabilities to include URLLC/IoT requirements, at least for time sensitive communication (TSC). 
For IIoT sidelink, we propose the following:
Proposal 5: support sidelink for IIoT (i.e., machine-to-machine and controller-to-Machine) including at least the following urgent enhancement
· Introduce Time Sensitive Communication (TSC) for sidelink, e.g., survival time 
Conclusion
[bookmark: _Ref55091672]For Rel-18 Sidelink enhancements (including Sidelink relaying capabilities) we support the following proposals:
Proposal 1: Consider Sidelink power saving enhancement to cover essential Rel-17 leftovers including: 
· WUS/GTS support for sidelink [RAN1]
· DRX alignment [RAN1, RAN2]
· TX/RX bandwidth adaption for sidelink power saving [RAN1, RAN2]
Proposal 2: Study an adaptive spectrum sharing mechanism for Rel-18 sidelink enhancements.
Proposal 3: Study a static/quasi-static resource pool separation between LTE V2X and NR-V2X Rel-16/17.
Proposal 4: RAN4 to study a simple mechanism for NR V2X to coexist in adjacent channel with ITS and non-ITS technologies.
Proposal 5: support sidelink for IIoT (i.e., machine-to-machine and controller-to-Machine) including at least the following urgent enhancement
· Introduce Time Sensitive Communication (TSC) for sidelink, e.g., survival time 
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