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1. Introduction

The first round of email discussion on Rel-17 sidelink enhancement tool place before RAN#85 and a summary document was provided in [1]. This document is the summary of the second round of the email discussion, focusing on the general sidelink enhancement aspects. It is noted that the email discussion on UE relaying will take place separately.

2. Collection of company input

2.1. High level motivation of Rel-17 sidelink enhancement

In [1], it was proposed to consider the following high-level motivations in the discussions for the identification of necessity/priority of the technical areas:

· Increased data rate
· Enhanced reliability and reduced latency
· Support of new carrier frequencies and operation scenarios
· Power saving
· Spectral efficiency enhancement
· Sidelink coverage enhancement

· Network coverage enhancement
Companies are invited to provide views on the above motivations, e.g., the importance/urgency and the related use case of each motivation.

	Company
	View on the high-level motivation

	OPPO
	In the Rel-16 5G V2X WI, many of sidelink technical aspects are addressed and enhanced over the LTE counterpart. However, in order to better support functional and KPI requirements of commercial and public safety use cases, the following high-level motivations should be addressed in the next version of sidelink. We consider all of these are of high importance in Rel-17.

· Increased data rate (this is to support higher data rate requirements of commercial use cases than V2X) 

· Enhanced reliability and reduced latency (to enhance sidelink groupcast communication under network control and in partial coverage operation)

· Power saving (for portable terminals like PUEs, smartphones, wearables/HMD, backpack UEs without connecting to external power supply)

· Sidelink coverage enhancement (extending sidelink communication range especially for sidelink in FR2 considering the large pathloss. This is needed to support commercial and PS services.)

· Network coverage enhancement (extending/improving the network coverage for areas that are not well served, e.g. indoor environment, coverage holes, FR2. This is needed to support all three V2X, commercial and PS services.)

	LGE
	We think the following four are of more importance as the motivation of Rel-17 sidelink enhancement. The coverage enhancement motivations will be covered by the UE relaying areas in our view.

· Support of new carrier frequencies and operation scenarios

· Rel-16 support only a single NR sidelink carrier case. Enhancement is necessary in Rel-17 to be free from this restriction and hence allow new operation scenarios.

· An example is multiple NR sidelink carriers in ITS spectrum. In the current regulation in some countries/regions, the bandwidth of one channel is limited to 10 or 20 MHz and it may be difficult to revise it, e.g., for the coexistence with other technologies. So supporting advanced use cases with a large bandwidth requires multi-carrier operations. It is also noteworthy that there can be a mapping between the services and channels in ITS spectrum, and supporting multiple services may also require multi-carrier operations.

· Power saving

· This is an essential feature to operate NR sidelink in a battery-limited devices. This includes VRU use case in V2X as well as commercial and public safety use cases.

· Enhanced reliability and reduced latency
· Rel-16 mode 2 can support high reliability in some limited cases (e.g., when the traffic load is low). Introducing an enhancement for better reliability can enable applications requiring very high reliability in a wider areas (e.g., tight manoeuvrer coordination in congested intersections). Introduction of such solution should ensure coexistence with Rel-16 mode 2 operations in the same resource pool.

· Increased data rate

· Some applications in V2X and commercial use cases require several Gbps data rate which is not practical with Rel-16 sidelink where no enhancement is being made for FR2.

	Huawei, HiSilicon
	All the above high level motivations are important. 

Increased data rate, spectral efficiency enhancement, support of new carrier frequencies and operation scenarios

TS 22.186 defines data-rate requirements for diverse advanced V2X scenarios. For sensor information sharing between UEs supporting V2X applications, a use case of 1000 Mbps data rate within 50m communication range is required with reliability of 99.99%. Rel-16 V2X considers a single carrier for the NR sidelink transmission and reception, and no FR2-specific optimization is supported in Rel-16 V2X except PT-RS. This extra-high data rate sidelink communication, especially when there are many vehicles in a certain range, is still challenging. Commercial use case NCIS (Network Controlled  Interactive Services) defined in TR22.842 to exchange information will become more and more popular, such as online gaming and data sharing between variable devices. One use case is interactive service for AR/VR applications, where one device can be used to offload both computing and communication for Head Mounted Device (HMD). Such device performs rendering tasks so that Uu link can use C-band with reduced data rate requirement << 5Gbps. The device then uses mmWave sidelink to forward rendered high data rate traffic (>5Gbps) to HMD. Furthermore, HMD and other home devices can use sidelink to share local data. Increased data rate, spectral efficiency enhancement, support of new carrier frequencies and operation scenarios are important for the above use cases.

Enhanced reliability and reduced latency
Based on some evaluation results in TR 38.885, packet reception ratio (PRR) performance in urban deployment degrades compared with the highway deployment with the same traffic model, and the performance degradation is mainly caused by denser UEs in urban deployments. Sidelink communication should solve the gap to satisfy the QoS requirement including both reliability and latency for dense UE case from system aspect. So we need to enhance reliability and reduce latency. 
Power saving

Dynamic ride sharing in TR 22.886 is for a vehicle to advertise willingness to take other passenger(s) or for a pedestrian to indicate intent to travel in a shared ride. This use case requires the support of V2P communication. And the Vulnerable Road User (VRU) in 5GAA LS [6] is an un-addressed but important case, since when a VRU is involved in an accident, they suffer the most severe consequences because they cannot protect themselves against the speed and mass of the vehicle. Co-operative communications between pedestrian UE and vehicle UE that have the potential to improve the safety of VRUs in relation to vehicles, can become available for VRUs, either as an application on the VRU’s UE or as a dedicated device, which can be integrated in the VRU’s vehicle (bicycle, stroller …). In order to support V2P communication as a function of a normal cellular device, power saving options for pedestrian UEs should be supported. Commercial and Critical Communications need to consider power saving for mobile UEs.

Sidelink coverage enhancement

In TS 22.186, it is stated that for vehicle platooning, the 3GPP system shall be able to support reliable V2V communications between a specific UE supporting V2X applications and up to 19 other UEs supporting V2X applications. This requires extended UE-to-UE communication range.
TS 22.186 defines sensor information sharing between UEs supporting V2X application, including a case of 1000m communication range with reliability of 99%. Considering the hostile communication environment and blockage between vehicles, this large communication range is still challenging without introducing more advanced technologies to the NR sidelink.

Network coverage enhancement

For critical communications such as public safety service, network coverage enhancement is the key requirement to be handled. It can also have general applicability to V2X use cases, and addresses directly the commercial use cases we discuss in the [Sidelink_relay] sub-thread. 

	vivo
	The Rel-16 sidelink targets on a workable solution without optimization for V2X, and only on a subset of V2X use cases identified by SA1. In Rel-17, the NR sidelink should be enhanced for the other V2X use cases (such as VRU, etc.) and new use cases beyond V2X (such as commercial D2D, etc.). In our view, the following motivations are important in Rel-17 and should be given a high priority:

· Increased data rate
· It is necessary to meet the SA1 KPI for some V2X and commercial use cases.
· Enhanced reliability and reduced latency

· It is necessary to meet the SA1 KPI for some V2X and commercial use cases.
· Power saving

· It is necessary to support PUE, wearable, HMD devices.
· Support of new carrier frequencies and operation scenarios
· It is important to exploit the FR2 spectrum for sidelink business.

From our perspective, the following motivations are considered beneficial but with a lower priority in Rel-17.:

· Spectral efficiency enhancement

· Sidelink coverage enhancement

· Network coverage enhancement



	Fraunhofer
	We think the following should be prioritized in Rel-17, given that they should cater to advanced V2X, commercial and critical communications use cases:

· Enhanced reliability and reduced latency

· Enhancements are needed to guarantee the required QoS, supporting extremely low latency and high reliability requirements for commercial applications such as factories using sidelink communications between robots and machines, as well as critical communication applications such as public safety and emergency services. For V2X, the latency and reliability for critical services need to be guaranteed also in high load and congested scenarios.

· Power saving

· Required for battery operated and portable UEs that would cover the use cases for VRUs.

· Increased data rate

· Support required for commercial applications as well as advanced V2X use cases such as OTT software updates that was prioritized in 5GAA.

· Sidelink coverage enhancement

· Needed to support commercial applications and public safety use cases in FR2. 

· Network coverage enhancement:

· Required to maintain stable network coverage with high reliability in challenging areas such as the indoor environment for commercial as well as critical communication use cases.



	Sony
	We consider the following motivations as high importance for Rel-17 sidelink enhancement.

· Increased data rate

· The higher data rate should be supported especially for commercial use-case like video streaming.

· Enhanced reliability and reduced latency

· Current mode 2 operation should be enhanced in terms of reliability by another UE scheduling/assistance.

· Support of new carrier frequencies and operation scenarios

· Unlicensed band operation

· Power saving

· For small battery devices like smartphones and wearables

· Sidelink coverage enhancement

· For commercial use-case operating in FR2

· Network coverage enhancement

· For commercial use-case operating in FR2 and indoor environment

	Apple
	We consider the following technical areas as important areas to work on in Rel-17.

· Enhanced reliability and reduced latency

· V2X use cases with high reliability requirements and lower latency requirements need to be fulfilled.

· Support of new carrier frequencies and operation scenarios 

· Rel-16 V2X only supports 1 sidelink carrier. The extension to multiple sidelink carrier is key to increase data rate.

· Power saving 

· This is important for battery-based devices to maintain sidelink operations.

· Spectral efficiency enhancement 

· Considering the increasing number of devices operating on sidelink, it is important to enhance spectral efficiency on either ITS band or licensed band.

· Sidelink coverage enhancement 

· The high pathloss in FR2 and transmission power limitation from battery-base devices necessity the enhancement of sidelink coverage.  

	Bosch
	In addition to Rel-16 achievements, we believe that Rel-17 SL enhancements should consider at least the following important five high-level motivations:

· Increased data rate: is important to support high data rate requirements for both V2X and non-V2X use cases, e.g., see-through and road-intersection monitoring.

· Enhanced reliability and reduced latency: it is necessary to support a reliable sidelink communication (e.g., for V2X) considering the required latency budget for both Mode 2 and Mode 1.

· Support of new carrier frequencies and operation scenarios: it is important to consider operation on licensed carriers and/or operation on ITS carriers, e.g., including ITS carriers dedicated for different services, or future additional/new ITS carriers (in new band)

· Sidelink coverage enhancement: we are in line with the previous comments that sidelink coverage may be enhanced by UE relay. However, the coverage enhancement of control and synchronization signals/procedure need to be considered in Rel-17 Enhancements. 

· Spectral efficiency enhancement: this may require further interference management and/or adapting transmission parameters, e.g., consider further enhanced QoS management.



	Sierra Wireless
	1st  priority – new carrier frequencies and operational scenarios- Need to expand the SL market beyond V2X into commercial, consumer and IoT use cases where we need to target unlicensed bands which require LBT. FR2 would not be a priority.

2nd priority - power saving – Needed to expand SL market beyond V2X into consumer (wearables/HMD) and IoT where battery life is a key requirement. 



	Volkswagen AG
	· Increased data rate: Should be only part of REL-17 work if the SA1 V2X requirements for data rates are not supported by REL-16.
· Enhanced reliability and reduced latency: Enhanced reliability is of utmost importance for REL-17 work on sidelink enhancements.  
Use cases with functional safety aspects will only pass the related assessments if stringent reliability requirements are supported. For some use cases also along with the low latency requirements.
Enhanced reliability in particular addresses 
· flexible high mobility compensation (REL-16 introduces different numerologies. This is currently a too static solution since all vehicles in one area would need to be configured with one numerology to communicate with each other regardless of the individual speeds.)
· synchronization of UE using different synchronization sources. Consider transitions periods from one synchronization source to another.

· Power saving: This is a key element for the VRU use case and UE with power constraints (e.g. parked vehicle)

	Futurewei
	In our view, two aspects are important for this WI:

· Efficiently support new use cases such as public safety and V2P

· Continue improving the performance of V2X

In order to address these two aspects, all seven listed techniques are important and must be addressed.

-Increased data rate: Rel-16 includes HARQ and ‘true’ unicast. This enables to address the use cases identified by SA1. However, it is important to be able to serve a lot of UEs. In that sense, increasing data rate contributes to increase the spectral efficiency, thus should be a focus of Rel-17. we currently support all use cases, just not enough users, and the focus in Rel-17 should be to increase the number of supported users

-Enhanced reliability and reduced latency: reliability is crucial for V2X, and the values in 22.186 are extremely high (5 nines for some service). RAN needs to continue ensuring that reliability for V2X is extremely high. This is a must to ensure commercial success

-Power saving: this is needed to expand the V2X services in order to support V2P. This is also crucial for public safety services where e.g., handheld UEs of first responders cannot continuously sense the media since it would consume too much power

-Spectral efficiency enhancements: necessary to make sure that data-heavy V2X services can be supported for a simultaneously large number of vehicles

-Sidelink coverage enhancements: crucial for public safety

Network coverage enhancements: this is an important area to focus on for 3GPP. In our opinion, it is however better handled in the sidelink relay discussions



	Philips
	We consider the following areas the highest priority to be support for Release 17 sidelink enhancements:

· power saving: essential to support a much larger set of devices, such as wearables.

· network coverage enhancement: essential to provide deep indoor coverage (see separate discussion on sidelink relaying).

	MediaTek
	We consider the following motivations to be of highest priority:

· Enhanced reliability and reduced latency (for the “five 9s” and low-latency V2X use cases as well as potentially demanding commercial cases)

· Power saving (pedestrian UEs, remote UEs in coverage extension, wearables, handset-type UEs in commercial services)

· Network coverage enhancement (this will be a significant concern in many deployments and sidelink offers one way to ameliorate coverage problems)

The other motivations are all good things to have but seem to relate less to the core use cases that we need to address.

	Toyota ITC
	We consider the following areas important in Rel-17 sidelink enhancement:

· Increased data rate

· Several use cases in TR 22.886 and requirements in TS 22.186 requires high data rate (up to 1 Gbps) in high-mobility V2X scenarios. Rel-16 sidelink is not suitable to support such high data rate requirement in high mobility scenarios due to lack of FR2-specific optimization (except PT-RS).

· Enhanced reliability and reduced latency

· High reliability and low latency in various V2X scenarios are highly important. Particularly, enhancements to improve the reliability and reduce the latency in congested scenarios need to be considered.

· Sidelink coverage enhancement

· Sidelink coverage enhancement for FR2 is needed to mitigate high path loss and blockage in FR2. This aspect can be discussed in [Sidelink_relay] discussion.

· Network coverage enhancement
· Same as sidelink coverage enhancement

	ZTE
	We think the following areas should be considered: 

- increased data rate, 

- enhanced reliability and reduced latency,

- support of new carrier frequencies and operation scenarios, 

- power saving. 

For sidelink coverage enhancement and network coverage enhancement, it should be covered by sidelink Relay SI. For spectral efficiency enhancement, in Rel-16 V2X, three MCS tables have been supported to support varied spectral efficiency. And up to 2 layers transmission is supported too. Other enhancements on spectral efficiency seems not necessary for V2X or other proximity communication. So this feature should be de-prioritized. 

	InterDigital
	It is important that the R17 V2X SL work targets new V2X use case and operation scenarios, e.g. V2P, VRU, Public safety, Network-controlled commercial SL D2D connectivity, etc. in addition to the continuation of R16 work in R17 scope.  

· Support of new carrier frequencies and operation scenarios: FR2 and ITS spectrum should be supported.  Also it is important to support multi-carrier operation.  The operation scenarios should consider in-coverage, out-of-coverage and partial-coverage UEs.  In addition, R17 work should include support and enhancements for Public Safety, VRU, commercial SL operation and preferably based on a unified SL design.  

· Power saving: It is critical to enable power saving for battery-limited devices operating NR R17 SL, e.g. for Public safety, VRU use and commercial SLD2D connectivity. 
· Enhanced reliability and reduced latency: Public safety and SL operation by out-of-coverage and partial-coverage UEs in high reliability advanced NR V2X use cases require further enhancement for reliability and reduced latency. 

Increased data rate: This is essential to meet certain high throughput NR V2X advance use cases and also the commercial SL D2D connectivity.  

	Spreadtrum
	We consider the following with higher priority:

· Power saving: important for pedestrian UE, wearable, and public safety use cases.

· Increased data rate: important for commercial use cases.

· Enhanced reliability and reduced latency: important for use cases with rigid requirements, i.e., 99.999% for reliability, and 3ms for end-to-end 

latency.

And coverage enhancement can be covered by relay in the other email discussion.

	Lenovo&MotM
	· Increased data rate: In addition to supported 256QAM in Rel-16 NR V2X, carrier aggregation can be considered at least for commercial UE to increase data rate.
· Enhanced reliability and reduced latency: We should firstly clarify whether the requirement of reliability and latency are met or not by the operations defined in Rel-16, if not, the further functionality enhancements can be discussed in Rel-17 to meet the requirements. 
· Support of new carrier frequencies and operation scenarios: For the study on FR2, it should have an independent SI in Rel-17. For unlicensed band, it may be deprioritized as well.
· Power saving: It is important not only for pedestrian UE but also for commercial UE, for example, to support sidelink DRX for power sensitive UE. 
· Spectral efficiency enhancement: further enhancement is not urgent.
· Sidelink coverage enhancement: it can be discussed in sidelink relaying study in Rel-17

· Network coverage enhancement: Mode 2-d should be discussed in Rel-17 WI.

	Fujitsu
	Support all sidelink enhancements.

Due to the limited time in Rel-17, we prioritize the enhancements on the increased data rate, enhanced reliability and reduced latency, sidelink coverage enhancement.

	Ericsson
	The motivation for Rel-17 should be based on adding new functionalities for serving use cases with known market interest. Enhancement of existing features or duplication of functionalities should be avoided. Moreover, 3GPP should avoid having multiple solutions competing against each other. In view of this, we distinguish:

· Areas with urgent needs: supporting new scenarios (PS with multiple carriers and/or MNOs), power saving, and sidelink coverage for NLOS D2D via SL UE-to-UE relay. They are all well motivated by PS requirements.

· Areas without urgent needs (beyond Rel-16 SL) due to lack of market demand: increased data rates, enhanced reliability and reduced latency, new frequencies (i.e., FR2), or enhanced spectral efficiency. The requirements from PS can be met with the existence SL specifications.

· Areas without urgent needs because they can be served with existing features: network coverage enhancements. Specified features such as IAB nodes can be used for enhancing coverage in some cases.

Like in Rel-16, the solution specified in Rel-17 can be applied to other UCs if the corresponding requirements are met.

	Samsung
	From our perspective, the following areas need to be prioritized to support Rel-17 sidelink enhancements:

· Power saving: for non-vehicle UEs such as pedestrian UEs and also for Public Safety

· Increased data rate: by using larger sidelink bandwidth in FR2 including beam-related operation such as beam sweeping and beam management, and also by increasing number of layers and/or sidelink CA operation in FR1.

· Enhanced reliability and reduced latency: by introducing faster link management at PHY layer 
· Coverage enhancement: by UE-to-NW relaying and/or by UE-to-UE relaying but this aspect will be led by RAN2

Other areas need to be deprioritized. 

	Xiaomi
	It would be important that Rel-17 V2x could better support V2P and V2I for ITS services and applications. On the other hand, Rel-17 V2x aims to support commercial services which has different deployment scenario as V2x, and has more energy and cost constraints. Therefore, we think the following motivations are most important among all the 7 motivations 

· Support of new carrier frequencies and operation scenarios

· Power saving

Next, further sidelink performance enhancement is anyway desired if there is enough time slot for discussion. 

· Increased data rate

· Enhanced reliability and reduced latency

· Spectral efficiency enhancement

Since Relay part is separately discussed, we think coverage enhancement is not as important as others in this thread.

· Sidelink coverage enhancement

· Network coverage enhancement

	CATT
	The following aspects are important with high priority in Rel-17 sidelink enhancement, that needs to be working on:
· Increased data rate
In order to fulfill the high data rate requirement of some use cases, the enhancement is needed in Rel-17. Sidelink multi-carrier operation can be considered.
· Enhanced reliability and reduced latency
High reliability requirements and lower latency requirements of V2X service need to be fulfilled, including the congested scenario. 
· Sidelink coverage enhancement

· Sidelink coverage enhancement with UE-to-UE relay is critical to improve the range of sidelink communication. 

· Power saving
Power saving mechanism can be introduced to power-limited UEs, e.g. PUE. DRX can be considered as one of the technical solutions. Both sensing and resource (re-)selection procedure can be enhanced for UE power saving in sidelink access.

	Vodafone
	Main priority would be enhancements in power saving for V2P as this seems to be a low-hanging fruit. 

Any other V2X enhancements would need to be “efficiently” backwards compatible with Release 16 sidelink, as otherwise it may detriment Release 16 sidelink adoption. 

For other use cases, it would be best to review why the existing sidelink platform cannot serve that purpose before agreeing to do any further work on this topic. This is important especially given that lack of economies of scale of devices was the given reason as to why the huge effort we all spent on this in Release 12 did not lead to wide adoption.  

	Qualcomm
	Motivations are arranged in order of Highest importance to lowest:

· Enhanced reliability and reduced latency: 
· High importance/Urgent to meet SA1 requirements. Enhancements for Mode 2 are applicable to both LOS/NLOS but will help NLOS case more as reliability level achievable by Rel-16 in NLOS case is limited. Inter-UE co-ordination (e.g. repetition of packets by another UE (e.g. RSU), some form of CTS to avoid hidden node issue) and other resource allocations enhancements (e.g. UE scheduling another UEs) for improved reliability are required.
· Power saving: 
· High importance/Urgent to enable PC5 in pedestrian (V2P), Public safety and commercial devices. Power saving can be achieved by resource allocation enhancements, DRX, discovery mechanism using communication channels. 
· Sidelink coverage enhancement: 

· High importance/Urgent to provide better coverage.  Repetition of packets by another UE (e.g. RSU).
· Network coverage enhancement: 
· High importance/Urgent, required for public safety. 
· Support of new carrier frequencies and operation scenarios:
·  Low importance. Justification for V2X and Public safety is required.
· Increased data rate: 
· Low importance
· Spectral efficiency enhancement: 
· Low importance


	KPN
	We consider the following motivations as high importance for Rel-17 sidelink enhancement.

· Increased data rate

· Higher data rates should be supported especially for commercial use-cases.

· Support of new carrier frequencies and operation scenarios

· Use of FR2 can be attractive for commercial use cases (e.g. media streaming between devices). Possibly use of unlicensed spectrum.

· Power saving

· For small battery devices like smartphones and wearables

· Sidelink coverage enhancement

· For commercial use-case operating in FR2

· Network coverage enhancement

· Very relevant, but covered under UE-NW relay?

	Nokia
	The highest priorities are:

1. Power saving, for PS applications
2. Support of new carrier frequencies and operation scenarios: multi-carrier operation for PS, and sidelink + Uu multi-connectivity
Coverage enhancement by UE-UE relaying is also important for PS, but this is being handled in a separate email discussion. 
Rel-16 already provides sufficient reliability, latency and spectral efficiency, so these areas are not high priority to enhance already in Rel-17. 

	NTT DOCOMO
	From our point of view, the following are important for Rel-17 sidelink enhancement.
· Increased data rate
· This should be supported for commercial use-cases rather than V2X and public safety.
· Enhanced reliability and reduced latency

· NR-SL Rel-16 includes URLLC traffic but not NR-SL Rel-16 mainly focuses on specifying general sidelink mechanism. To support emergency traffic, where URLLC performance is required, SL mechanism focusing on URLLC should be included.
· Support of new carrier frequencies and operation scenarios
· At lease multi-carrier operation should be supported
· Spectral efficiency enhancement
· Spectral efficiency improvement is important work on 3GPP. For example, to support URLLC traffic in busy channel scenario, better QoS management is necessary.
· Sidelink/Network coverage enhancement: dependent on relay SI/WI

	Intel
	We think the following design aspects are of higher importance:

· Support of new carrier frequencies and operation scenarios – sidelink need to consider support of multiple carriers and/or multiple sidelink BWPs including support of UEs with limited RX and TX capabilities including carrier selection and reselection aspects
· Power saving – the sidelink should enable reduced UE power consumption of the end device, this is clearly one of the most valuable optimization areas for NR sidelink communication which is important for multiple use cases
· Spectral efficiency enhancement – it needs to be studied whether enhancements to resource allocation can bring additional spectral efficiency improvements for new use cases and scenarios 
· Increased data rate – NR-V2X framework had limited analysis of sidelink operation in FR2, this may be further studied and considered as a rate enhancement together with support of multiple carriers for sidelink communication in FR1
The following design aspects can be deprioritized from RAN1 perspective
· Enhanced reliability and reduced latency – we assume that support of low SE transmission and preemption mechanisms to be defined in R16 V2X can work well and provide required reliability level. As for the latency reduction, we believe that NR V2X will support sufficient latency characteristics for majority of use cases
· Sidelink coverage enhancement – we assume that sidelink UE-UE relaying covers this design aspect
· Network coverage enhancement  – we assume that sidelink UE-NW relaying covers this design aspect

	AT&T
	Below is the priority list from us:

1) Highest priority: Support of new carrier frequencies and operation scenarios. 
a) FR2 was not fully optimized in Rel.16. Meanwhile, FR2 frequency are very useful band for sidelink operation. The use scenario is not limited to V2X but also IIoT and public safety. 
b) High priority: 

i) Enhanced reliability and reduced latency
ii) Power saving
iii) Spectral efficiency enhancement
iv) Sidelink coverage enhancement (for public safety)


	FirstNet
	In Rel-16 5G V2X WI, the public safety use cases, as discussed duering RAN#85, several of the motivational topics listed above need to be supported and these are very relevant to Release-17 work.

the following high-level motivations should be addressed in the next version of sidelink. We consider all of these are of high importance in Rel-17. Most important topics are:

· Sidelink coverage enhancement (critical for PS)

· Network coverage enhancement (critical for PS)

· Power saving (very important in pedestrian public safety personnel UE)

· Enhanced reliability and reduced latency

· Support of new carrier frequencies and operation scenarios 

	Continental Automotive GmbH
	In our view, sidelink enhancements should prioritize the following aspects:

· Increased data rate

· Enhanced reliability and reduced latency

· Support of new carrier frequencies and operation scenarios

	TCL
	Following are the high priority items for Rel-17.

· Increased data rate

· Power saving

· Enhanced reliability and latency


2.2. Technical areas of Rel-17 sidelink enhancement

In [1], it was proposed to discuss the necessity/priority of each technical area based on the associated high-level motivations. Companies are invited to provide views on the technical areas. 

Topics related to ongoing Rel-16 5G V2X WI (those not discussed in the first email discussion phase)

	Company
	Technical area
	Associated motivations and necessity/priority
	Other details (e.g., elaboration of the area, need of a study phase, …)

	OPPO
	· Power control for groupcast

· Power control for SL feedback channel

· Long PSFCH format

· CBG based feedback and re-transmission
	Better link adaptations can lead to:

· Enhanced reliability and reduced latency

· Power saving 

· Spectral efficiency enhancement

· (necessary and high priority)
	Motivation of power control for sidelink is clear and well understood. In Rel-16 power control was studied and supported for unicast. The support of this feature should be extended to SL groupcast and PSFCH in Rel-17. Long feedback channel design and CBG based feedback can take NR Uu mechanism as baseline. There is no need of a study phase.

	LGE
	Enhancement to sidelink HARQ feedback report to gNB (depending on Rel-16 progress)
	This is associated with “Enhanced reliability and reduced latency.” If Rel-16 is finalized with not sufficient optimization for sidelink HARQ feedback report to gNB, an enhancement can improve the reliability and latency in mode 1 by allowing timely report and scheduling retransmission resources.
	Details will be dependent of the final outcome of Rel-16. Candidates can include (enhanced) multiplexing of DL HARQ feedback and sidelink HARQ feedback report, sidelink HARQ feedback on PUSCH, etc.

	Huawei, HiSilicon
	Sidelink QoS enhancement
	· Increased data rate

· Enhanced reliability and reduced latency
· Spectral efficiency enhancement

	Support sidelink QoS monitoring and reporting to the network, it could support network-assisted sidelink optimization, QoS verification (e.g., for broadcast transmissions) and sidelink QoS enhancements.

	vivo
	· Power control based on the SL pathloss for groupcast and PSFCH

· CBG based retransmission
	They are deemed to be necessary/high-priority and associated to:

· Power saving

· Spectral efficiency enhancement
· Enhanced reliability and reduced latency
	They are already discussed in Rel-16, thus no need of a study phase.

	Fraunhofer
	· Power control for groupcast

· CBG based feedback and retransmissions

· Enhanced QoS
	· Enhanced reliability and reduced interference for groupcast communications.

· Increased data rate and spectral efficiency for larger-sized packets.

· Preference to critical communications also in any challenging high load scenario.
	Power adaptation for UE groups in close proximity, relevant for advanced V2X, commercial and critical communication use cases. 

Prioritization of high QoS including enhanced resource reservation and allocation and introduction of admission control might be required.

	Apple
	· Power control for sidelink groupcast

· CBG based retransmission

· New PSFCH formats

· Simultaneous mode 1/mode 2 configuration

· Sidelink unicast RLF/RLM enhancement


	· Power saving and reduced interference achieved by power control for sidelink groupcast

· Spectral efficiency is enhanced with CBG based retransmissions

· PSFCH formats to support more than 2 feedback bits need to be developed to support HARQ multiplexing and CBG based retransmissions 

· The simultaneous mode 1/mode 2 configuration provides flexibility.  

· The sidelink session maintenance improves the efficiency of sidelink unicast. 
	The power control for sidelink groupcast based on sidelink pathloss has the benefits of power saving and reduced interference. It also has the application to commercial use cases. This can be based on the power control for sidelink unicast based on sidelink pathloss, and there is no need of a study phase.

The CBG-based retransmission and new PSFCH format to support more payload sizes can take NR Uu mechanisms as baseline. Hence, there is no need of a study phase. 

The simultaneous mode 1/mode 2 configuration is already in Rel-16 WID. There is not enough discussion due to time limitation. Hence, there is no need of a study phase.

The sidelink unicast RLF/RLM is already in Rel-16 WID. Hence, there is no need of a study phase.

	Bosch
	· Enhancing feedback for  groupcast

· Enhancing sensing mechanism

(Depending on the progress of Rel-16)
	· Enhancing reliability, spectral efficiency and SL coverage

· Enhancing reliability, reduced latency, and power saving
	· Depending on Rel-16 progress, further enhanced feedback for groupcast link adaption (e.g., HARQ, CSI, RSRP, etc.) may be required. This includes adaptive (re-)transmission with respect to communication range and/or other QoS aspects. 

· For Mode 2 sensing, we support enhanced technical mechanisms that allow for better SL coexistence, e.g., between Rel-16 and Rel-17 or other ITS technologies.

	Futurewei
	Power-efficient resource allocation
	· Public safety support
	While the ProSe requirements can be met with Rel-16 V2X, power consumption is an issue. In particular, continuous sensing is extremely costly and should be relaxed for ProSe

	MediaTek
	· Power control enhancements

· Simultaneous mode 1/mode 2

· RLM enhancements

· CSI reporting enhancements for unicast

· Connection-based groupcast?
	· Reliability/latency

· Spectral efficiency

Power saving
	We generally agree with OPPO’s analysis above about power control enhancements.

Simultaneous mode 1/mode 2 is useful for UEs facing services with different QoS requirements, and we see it as low-impact to support.

Significant RLM aspects were scoped out in RAN1 in October 2019 and we think these need to be pursued for V2X cases (this affects spectral efficiency and power saving, inasmuch as better RLF detection prevents wasted transmission effort).

The current CSI reporting scheme using a MAC CE is a bit inelegant and inefficient, and we think it should be evaluated in the physical layer.

It needs to be discussed if there are use cases requiring connection-based groupcast, e.g. for platooning where the leader needs to know all the group members.

All these topics need to be revisited after the November WG meetings when it is clearer what has actually been dropped from Rel-16.

	ZTE
	· Simultaneous configuration of Mode 1 and Mode 2 for a UE

· Mode 2 enhanced resource selection for aperiodic traffics
	
	Simultaneous configuration of Mode 1 and Mode 2 for a UE is one of the objectives in Rel-16 V2X WI. Due to time limitation, it is de-prioritized and may not able able to complete it in Rel-16. If the simultaneous mode configuration would not be specified in Rel-17, it is suggested to continue the study in Rel-17.

In Rel-16 V2X, till now, the scheme for sensing seems not efficient enough for aperiodic traffics, some enhancements can be done in Rel-17.

	InterDigital
	· CBG-based HARQ feedback and re-transmissions

· Long PSFCH format

· HARQ for multi-carrier operation 

· SL HARQ reporting and multiplexing with Uu HARQ to gNB

· PHY layer packet duplication

· Power control for PSFCH 

· Power control for groupcast PSSCH/PSCCH
	These features are necessary to for increased throughput and high reliability, especially in use cases where very large packet sizes are used and multi-carriers are applied for TB transmission in both Mode 1 and Mode 2. 
	CBG-based HARQ, long PSFCH format and HARQ for multi-carrier operation are all included in Uu design, which can be a starting point for SL R17.  SL HARQ reporting and multiplexing with Uu HARQ to gNB and power control has been discussed in R16 SL design and should be continued in R17.  Thus there is no need for study phase. 

	Spreadtrum
	· MCS indicated in DCI in mode 1
· Other PSFCH format carrying more than 1 bit HARQ feedback.

· SL HARQ feedback multiplexing with DL HARQ feedback


	· Enhanced reliability and reduced latency

· Spectral efficiency enhancement

	

	Lenovo&MotM


	Shared resource pool for Mode 1 and Mode 2 operations
	Resource pool utilization efficiency.
	Shared resource pool for Mode 1 and Mode 2 can be discussed in R17 WI.

	
	Simultaneous Mode 1 and Mode 2 operations
	Increased reliability with switching between Mode 1 and mode 2 operations when one of them is not available. 

Reducing latency of packet transmission by configuring transmission mode associated with a traffic priority for example, low latency traffic can be configured with Mode 2
	Simultaneous Mode 1 and Mode 2 operations can be discussed in R17 WI.

	
	CQI reporting from RX UEs to TXUE to support groupcast link adaptation 
	To improve the reliability and spectral efficiency of SL groupcast transmission
	CQI reporting from RX UEs for groupcast transmission can be discussed in R17 WI.

	
	Half duplex detection for groupcast transmission 
	Detection of half-duplex problem to increase groupcast reliability 
	Reliability enhancement for groupcast transmission can be discussed in R17 WI.

	Fujitsu
	- Simultaneous mode-1 and mode-2 configuration

- Mode-2
	- Enhanced reliability and reduced latency 

- Increased data rate
	In Rel-16 WI, it was agreed that:

Support for simultaneous configuration of Mode 1 and Mode 2 for a UE

-Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.

-Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 

Involving this feature can realize to enhance reliability and reduce latency simultaneously. In current Rel-16, there is no mechanism to care both reliability latency simultaneously.

	Ericsson
	CSI acquisition
	Not necessary
	Scope is given by the recommendation for specification in TR 37.886.

	
	Groupcast communication
	High priority, motivated by PS 
	Focus on HARQ procedures similar to Option 2 (ACK-NACK feedback), which has been been given less attention in Rel-16 comapred to Option 1 (NACK-only). Some work in SA2 may be required.

	Samsung
	· Enhancements to Mode 2 resource allocation
· Enhancements to sidelink HARQ including HARQ reporting to gNB, CBG-based HARQ, new PSFCH format and so on.
· Enhancements to sidelink CSI reporting considering FR2 aspects such as beam-related operation and increasing the number of layers. Also, sidelink CA operation is introduced.
	· Power saving
· Reliability/latency

· Increased data rate


	For V2P, sensing operation in Mode 2 resource allocation needs to be modified a bit (depending on decision on Rel-16 Mode 2 resource allocation) and no need to have study item phase on this area.
Depending on progress of Rel-16 sidelink HARQ procedure, when TX UE reports HARQ feedback to gNB, multiplexing of SL HARQ-ACK(s) and UCIs including DL HARQ-ACK(s) needs to be further discussed. Also, CBG-based HARQ should be supported in Rel-17 for lower latency and for higher data rate. The consequence of supporting these aspects will be to introduce new PSFCH format. These issues were discussed in Rel-16 and no need to have study item phase on this area.

For FR2 that can provide larger sidelink bandwidth, beam-related operation should be introduced including faster beam management and beam sweeping operations. On the other hand, in FR1, MIMO enhancement is necessary in the way of increasing the number of layers supported by sidelink. Also, sidelink CA operation should be supported for providing higher data rate. These issues were discussed in Rel-16 and no need to have study item phase on this area.

	Xiaomi
	- Feedback enhancement

- Power control enhancement
	· Enhanced reliability
· Power saving
	Rel-16 feedback and power control design is much simplified due to time limitation, which can be further enhanced for better power saving, interference control and reliability enhancement. 

	CATT
	· Simultaneous mode 1 and mode 2 operation
· CSI feedback enhancement
	Enhanced reliability and reduced latency

Spectral efficiency enhancement
	Simultaneous mode 1 and mode 2 can be discussed in Rel-17 which can provide the flexibility.
In Rel-16, CSI-feedback is carried by MAC-CE, it is better to carried in physical layer to provide better link adaptation, and new PSFCH format can be discussed.  

	Qualcomm
	Code book design and procedure for efficient Uu and SL feedback multiplexing
	High. In Rel-16 V2X framework for SL HARQ feedback forwarding to gNB is introduced. Enhancements are necessary with respect to multiplexing of Uu and SL feedback.
	

	KPN
	Unicast improvements
	Commercial use cases require unicast, not broadcast/groupcast
	

	Nokia
	· Sidelink RLF

· Optimisations for group cast communication
	· Important for both power saving and reliability

· Important for PS
	· Depends on progress in remainder of Rel-16. Can be completed in Rel-17 without need of a study phase. 

· Study may be needed first. 

	NTT DOCOMO
	· HARQ feedback enh.
· QoS enh.

· Power control enh.
	Enhanced reliability and reduced latency
Spectral efficiency enhancement
High priority
	Rel-16 spec. focuses on general mechanism due to limited time. NR-SL Rel-17 should enhance with highest priority. For example, HARQ-ACK multiplexing, QoS management to ensure URLLC traffic, PSFCH power control.

	FirstNet
	· Power control for groupcast

· Power control for SL feedback channel

· sidelink QoS enhancement

· Power consumption
	· Enhanced reliability and reduced latency

· Power saving 

· Power-efficient resource allocatgion


	In Rel-16 power control was studied and supported for unicast leaving groupcast. Saving UE power consumption is very critical for PS applications.

	Continental Automotive GmbH
	Enhanced QoS 
	· Increased data rate

· Enhanced reliability and reduced latency

· Support of new carrier frequencies and operation scenarios
	By prioritizing rate, reliability, latency and support of new operation scenarios, Rel.-17 sidelink would be able to provide better support to advance use cases. For this, we also see the need for a more proactive QoS framework, not only focusing on reliable QoS provisioning but also on predictive features. Simultaneous mode 1 and mode 2 could be an enabler to the aforementioned goal.
Advance CSI feedback schemes should also be addressed.

	TCL
	HARQ improvements, including CBG based feedback 

Efficient CSI acquisition and transmission to gNB
	· Efficient HARQ can result in improved spectral efficiency.

· Enhanced reliability and latency

· Better link adaptation
	Efficient HARQ mechanisms can not only result in improved spectral efficiency but also enable achieving higher reliability and lower latency.

Better CSI availability results in improved link adaptation and provides higher data rates. For CSI part, the focus should be on the enhancement to CSI availability at sidelink Tx UE. Sending the CSI back to gNB could be interesting but may not be very efficient overall in sidelink dynamic scenarios.


Sidelink with multi-carrier operation

· Packet duplication

· Handling limited TX and RX capability

· Synchronization across sidelink carriers

	Company
	Technical area
	Associated motivations and necessity/priority
	Other details (e.g., elaboration of the area, need of a study phase, …)

	OPPO
	Carrier aggregation (including duplication and multiplexing)
	Increased data rate, enhanced reliability/latency, and power saving (necessary and high priority)
	It is understood CA is commonly used for increased data rate and reliability. Some of indirect benefits from transmitting UE packets in short amount of time include reduced latency and power saving. Since CA has been specified for LTE sidelink in Rel-15, there is no need of a study phase.

	LGE
	Packet duplication
	This is associated with “Enhanced reliability.” It can be a simple way to improve the reliability with no coexistence issue with Rel-16.
	Rel-15 LTE sidleink design is the baseline.

	
	Handling limited TX and RX capability
	This is associated with “Support of new carrier frequencies and operation scenarios” and “Increased data rate.” It is an essential feature to enlarge the total bandwidth of the NR sidelink operation in ITS spectrum in some countries/regions. We understand sidelink carrier (re-)selection is a part of this area.
	Rel-15 LTE sidleink design is the baseline.

	
	Synchronization across sidelink carriers
	This is a prerequisite of the multi-carrier sidelink operations.
	Rel-15 LTE sidleink design is the baseline.

	Mitsubishi Electric
	Synchronization across sidelink carriers
	Increased data rate, 
Enhanced reliability and reduced latency
	

	Huawei, HiSilicon
	· Packet duplication

· Handling limited TX and RX capability

· Synchronization across sidelink carriers

· Cross-carrier sidelink scheduling
	· Enhanced reliability 

· Increased data rate
· Support of new carrier frequencies and operation scenarios
	Packet duplication is an effective method to improve the high reliability in multi-carrier operation. But because of the difference of UE capability, the handling of limited TX and RX capability should also be considered. Especially for broadcast and session-less groupcast, TX and RX capability limitation should be handled since every UE need to receive in broadcast and session-less groupcast case. If multi-carrier operation is supported, synchronization across sidelink carrier is an important issue to be solved.

UE would suffer different interference level on different CC, cross-carrier scheduling enables SCI to be signaled on selected CC and data on other CC to improve reliability, and cross carrier scheduling, at least for unicast and groupcast, is beneficial for sidelink control signalling overhead reduction, and hence improves overall spectrum efficiency 

	vivo
	· Packet duplication

· Handling limited TX and RX capability

· Synchronization across sidelink carriers
	They are deemed to be necessary/high-priority and associated to:

· Increased data rate

· Enhanced reliability and reduced latency
· Spectral efficiency enhancement
	They had been discussed during Rel-15 eV2X, thus should be well known by the group. No study phase is needed.

	Fraunhofer
	Packet duplication
	Enhanced reliability.
	Use Rel-15 LTE sidelink design as baseline.

	Sony
	Carrier aggregation
	Increasing data rate by multiplexing, improving reliability by packet duplication

Necessary with high priority
	Rel-15 LTE sidelink design is the baseline.

	Apple
	· Packet duplication 

· Handling limited Tx and Rx capability

· Synchronization across sidelink carriers
	· Packet duplication is beneficial in enhancing reliability and reducing latency.

· UE with different capabilities should be considered in supporting the multi-carrier operation. 

· The synchronization across sidelink carriers is necessary to support multi-carrier operation.
	Multi-carrier operation is supported in LTE V2X Rel-15, and it could be the baseline for Rel-17 sidelink enhancement. There is no need of a study phase.

	Bosch
	Packet duplication and multiplexing
	Enhances reliability/reduced-latency and increasing data rate
	Reliability can be enhanced if messages are duplicate over multiple carriers in such a way to guarantee frequency diversity. Additionally, multi-carrier operation for sidelink may also be used to increase data rate.

	
	Handling limited TX and RX capability
	Support of new carrier frequencies and operation scenarios
	Considering operation on multiple carriers provided, e.g., for different services on ITS channels, it is important to consider that both TX and RX UE support simultaneous operation on the different (pre-) configured carriers.

	
	Synchronization across sidelink carriers
	“Enhances reliability” 
	This is mandatory for achieving reliability for SL with CA. Rel- 15 can be the baseline

	Sierra Wireless
	Handling limited TX and RX capability
	Lower cost UEs (i.e. NR-Light or LTE-M/NB-IOT) which would have limited TX and RX capabilities (e.g. one HD-FDD radio) 
	Look at how UE could multiplex one radio between NR/LTE Uu and SL.

	Volkswagen AG
	Carrier aggregation 
	Especially multiplexing may be important to efficiently utilize the ITS spectrum.in some countries/regions.
	

	
	Handling limited TX and RX capability
	This is a prerequisite since UE with different capabilities will be on the market. The long lifecycle of vehicles needs to be kept in mind. 
	

	
	Synchronization across sidelink carriers
	This is a prerequisite of the multi-carrier sidelink operations.
	

	Futurewei
	· Cross-carrier scheduling, synchronization

· Packet duplication


	· Increased data rate
· Enhanced reliability and reduced latency
· Support of new carrier frequencies and operation scenarios
· Spectral efficiency enhancement
· 
	A lot of these issues were addressed in Rel-15 for LTE and the solutions are largely applicable to NR. This should be reused. Packet duplication was not standardized in LTE Rel-15 and needs more effort in Rel-17

	Philips
	Handling limited TX and RX capability
	Agree with Sierra Wireless
	

	MediaTek
	Carrier aggregation for packet duplication and higher data rates
	Reliability/latency

Data rate
	We see this as strongly needed for reliability, to allow packet duplication.  CA also provides an alternative approach to high data rates without depending on a large chunk of bandwidth on one carrier.

	ZTE
	· Packet duplication and data splitting on multiple carriers.

· Synchronization across sidelink carriers
	To increased data rate, enhanced reliability and reduced latency, multiple carriers transmission should be supported.
	Multiple carriers operation in Rel-15 V2X can be a start point for Rel-17 sidelink. No need of an SI phase.

	InterDigital
	· Carrier aggregation (including PDCP and PHY layer packet duplication)

· Carrier (re)selection

· HARQ for multi-carrier operation

· Synchronization across SL carriers

· Handling limited TX and RX capability
	These features are necessary to support multi-carrier operation to improve reliability and achieve high throughput.
	Carrier aggregation, carrier (re)selection, synchronization and handling limited TX and RX capability have been discussed in R15 V2X and should not need study phase.  The HARQ support can take Uu HARQ for multi-carrier as baseline and should not need study phase either. 

	Spreadtrum
	· packet duplication

· handling limited TX/RX capability

· synchronization across multiple SL carriers
	· Increased data rate

· Enhanced reliability
	To meet high data rate and high reliability requirements of varied sidelink use cases, only physical layer enhancements are not enough. CA duplication can help to further improve the performance.

	Lenovo&MotM
	· SL multiple carrier Handling limited TX and RX capability

· Synchronization across sidelink carriers
	Carrier aggregation can be used for commercial UE to increase data rate. If introduced, synchronization across sidelink carriers and how to handle limited TX and RX capability compared to number of SL carrier should be discussed in Rel-17 WI.

For packet duplication, it may be considered in view of the “five 9” requirements as given in the table 5.4.4-1 of TS23.287.
	Carrier aggregation and related operations can be discussed in Rel-17 WI.

	Fujitsu
	Carrier aggregation
	Increased data rate
	Carrier aggregation in LTE-V2X of Rel-15 can be a baseline.

	Ericsson
	Packet duplication
	Not necessary
	There is no clear UC with multiple carriers that can be aggregated.

	
	Handling limited TX and RX capability
	High priority, motivated by PS
	Support for transmission in single carrier with reception in multiple carriers, including the multi-MNO case, which is necessary for PS.

	
	Synchronization across sidelink carriers
	Low priority
	Focus only on synchronous SL carriers. Other cases handled as “limited TX and RX capability”.

	Samsung
	Packet duplication
	Reliability

	For better reliability, packet duplication should be supported but we prefer to reuse PDCP level packet duplication as in LTE. So, no deed to have study item phase.

	
	Synchronization across sidelink carriers. Handling limited TX and RX capability
	Increased data rate
	Basic functions for CA operation and no need to have study item phase.

	Xiaomi
	· Handling limited TX and RX capability

· Carrier aggregation
	· Support of new carrier frequencies and operation scenarios
· Reliability/data rate
	UE cost is an important issue at least for commercial use cases, so solution handling limited TX/Rx capacity is necessary. Multiple carriers can be used for either reliability or throughput enhancement for ITS, PS and commercial use cases. 

	CATT
	Packet duplication
	Packet duplication can improve reliability
	Rel-15 LTE eV2X sidelink multicarrier design can be used as the baseline.

	
	Handling limited TX and RX capability
	Limited TX chain and RX capability should be considered when designing multicarrier operation. Besides, half-duplex issue should be also taken into account.
	Rel-15 LTE eV2X sidelink multicarrier design can be used as the baseline.

	
	Synchronization across sidelink carriers
	This is fundamental requirement for multicarrier operation. Sidelink multi-carriers should be synchronized from receiver UE perspective.
	Rel-15 LTE eV2X sidelink multicarrier design can be used as the baseline.

	
	Carrier multiplexing
	Carrier multiplexing can  increase data rate without introduce latency
	Rel-15 LTE eV2X sidelink multicarrier design can be used as the baseline.

	Qualcomm
	Packet duplication


	Low Priority
	We consider multi carrier scenario as Medium priority (e.g. for multi carrier operation for Public Safety). However, we do not see need for carrier aggregation (for V2X as well as PS) which should be lower priority compared to other important aspects and to keep WI scope to a reasonable level.

	
	Handling limited TX and RX capability


	Low Priority
	

	
	Synchronization across sidelink carriers


	Low Priority
	

	Nokia
	Packet duplication
	Not needed in Rel-17.
	

	
	Handling limited TX and RX capability
	Essential.
	LTE Rel-15 sidelink design can be used as baseline. However, additional enhancements, e.g. taking into account NR SL unicast and groupcast new features, can also be considered.

	
	Synchronization across sidelink carriers
	Synchronisation across sidelink carriers can be assumed, without explicit standardisation work. 
	

	NTT DOCOMO
	Packet duplication
	Low priority
	Packet duplication is intended for higher reliability but in sidelink (especially UE autonomous resource allocation), it seems not beneficial.

	
	Handling limited TX and RX capability
	Necessary for multi-carrier operation
	Dependent on whether these are prerequisite or not.

	
	Synchronization across sidelink carriers
	
	

	Intel
	Sidelink multi-carrier operation including all sub-items assuming synchronous operation across carriers
	NR-V2X technology is considered to be a superset of LTE-V2X technology
	Considering that 3GPP has already enabled these features for LTE the normative work can be started w/o additional study

	AT&T
	· Packet duplication/multiplexing
	Increase data rate 
	No need to have study item

	Continental Automotive GmbH
	1. Packet duplication
2. Handling limited TX and RX capability
3. Synchronization across sidelink carriers
	1. Low priority

2. Low priority

3. Essential for carrier aggregation and key enabler for Increased data rate and system capacity and reduce latency.
	Operation in multiple carriers is the next natural evolution of NR sidelink.

	TCL
	Packet duplication is the highest priority topic among the ones noted here.

Handling limited Tx/Rx capability and synchronization across sidelink carriers are also to be treated from our point of view.
	Packet duplication may help improve reliability.

Improved mechanisms taking into account limited Tx/Rx capability can be of interest to improve the QoS for these users.
	These can be started as work item. No need to have a study phase prior to these topics.


Resource allocation enhancement

· Resource allocation to reduce power consumption of the UEs

· Support of UE scheduling another UE

· 
Support of inter-UE coordination

	Company
	Technical area
	Associated motivations and necessity/priority
	Other details (e.g., elaboration of the area, need of a study phase, …)

	OPPO
	Resource allocation to reduce power consumption of the UEs
	Power saving (necessary and high priority)
	Power saving from reduced/no sensing and cross-carrier scheduling. These are well known and supported features in the past, and its gains are well understood. No need of a study phase.

	
	UE scheduling another UE,

Inter-UE coordination
	Power saving, enhanced reliability and reduced latency (necessary and high priority)
	Power saving comes from no/reduced sensing since a UE follows another UE’s scheduling instruction or when coordination is done. Consequently, this leads to better performance, reduced collisions and avoid half duplex issue when SL transmissions are managed within a group.

	LGE
	Resource allocation to reduce power consumption of the UEs
	This is associated with “Power saving.” It will enable a battery-limited UE to reduce its battery consumption in transmission by avoiding/reducing the time of channel sensing.
	Random selection and partial sensing need to be supported. Rel-14 LTE sidelink design can be the starting point.

	
	Support of UE scheduling another UE, Support of inter-UE coordination
	They are associated with “Enhanced reliability.” As studied in Rel-16, solutions in this direction can further reduce resource collision thereby improving the reliability performance.
	A study phase is necessary to identify the exact solution which can improve the reliability on top of Rel-16 mode 2 operations. Candidates include:

· Mode 2(b) in Rel-16 study where a UE sends coordination message (e.g., its potential TX resources) such that another UE (e.g., the unicast pair) can consider it in its resource selection

· Original Mode 2(d) in Rel-16 study where a scheduling UE determines a set of resources to be used by another UE

Coexistence with Rel-16 mode 2 in the same resource pool should be ensured.

	Mitsubishi Electric
	Support of inter-UE coordination, 
	Enhanced reliability and latency
	

	Huawei, HiSilicon
	· Resource allocation to reduce power consumption of the UEs

· Support of UE scheduling another UE

· Support of inter-UE coordination
	· Power saving
· Spectral efficiency enhancement
· Enhanced reliability and reduced latency
	Power saving is crucial for PUE and commercial case, Resource allocation procedures which have reduced power consumption compared to vehicular UEs is needed  to enable these use cases.
UE-based scheduling of sidelink transmission or relaying of the gNB’s resource configuration is suitable for UE group operation such as platooning, and can achieve a higher packet transmission reliability due to centralized resource allocation coordination within a whole group. It can also be applied in sidelink mode 1 configured grants.

Inter-UE coordination can help to select resource more efficiently. Its benefits will grow as the sidelink deployments become more complex, and supporting such coordination will give confidence in deployment decisions. 

	vivo
	· Resource allocation to reduce power consumption of the UEs

· Support of UE scheduling another UE

· Support of inter-UE coordination
	They are deemed to be necessary/high-priority and associated to:

· Power saving

· Enhanced reliability and reduced latency
	Reduced sensing was discussed in LTE Rel-14, and the solution of UE scheduling another UE was discussed during Rel-16 SI. Thus, no study phase is needed. 

	Fraunhofer
	Resource allocation to reduce power consumption of the UEs 
	This is vital for the power saving of VRUs such as pedestrian UEs as well as for critical communication use cases.
	Rel-14 can be the starting point for the resource selection and reduced sensing for P-UEs and VRUs. No study phase is required.

	
	Support of UE scheduling another UE

Support of inter-UE coordination


	This would enable enhanced reliability and low latency especially for the advanced use cases related to groupcast communications, relevant to both V2X as well as critical communications.
	Rel-16 SI phase had already studied the benefits of supporting this feature under the original Mode 2(d) and Mode 2(b) discussions, respectively. Merits were identified to improve the resource allocation between UEs especially in Mode 2. This feature was left out of Rel-16 because of the need to trim down the SI and hence no further study phase is required.




	Sony
	Resource allocation to reduce power consumption of the UEs
	Power saving

Necessary with high priority
	No and reduced sensing should be supported.

	
	Support of UE scheduling another UE, Support of

Inter-UE coordination
	Power saving, improving reliability

Necessary with high priority
	It should be supported that Mode 2(d) in Rel-16 study, i.e. a scheduling UE determines a set of resources to be used by another UE.

	Apple
	· Resource allocation to reduce power consumption of the UEs

· Support of UE scheduling another UE
	· Power saving is important for UE in V2P communication link. The sensing and resource allocation procedure by UE should be power efficient. 

· For commercial use cases, some central device could schedule the resource for other local devices. This simplifies the operation and saves the power of other local devices. 
	The sensing and resource allocation with power saving is supported in LTE V2X. It could be the starting point for Rel-17 V2X. Hence, no need of a study phase. 

Support of UE scheduling another UE was studied in Rel-16 V2X. Hence, no need of a study phase. 

	Bosch
	Resource allocation to reduce power consumption of the UEs
	Power saving
	Random selection/no-sensing can reduce the power consumed in the sensing process for some non-V2X use cases. However, for all use cases, developing advanced sensing/resource (re-) selection mechanisms can support better SL coexistence (e.g. Rel-16 and Rel-17) while keeping sensing power consumption reasonably low.

	
	Support of UE scheduling another UE 

  
	Enhanced reliability/reduced latency and enhance spectral efficiency


	When a UE (e.g., a Group leader UE) schedules/assists another UE within a group, collisions among the group members can be reduced and resources can be efficiently selected. This has been studied in Rel-16 SI phase as Mode 2 d) and/or Mode 2 b). Hence, we support a normative work for UE-based resource (re-) selection assistance. 

	
	Inter-UE coordination
	Enhanced reliability/reduced latency and enhanced spectral efficiency
	This can enhance resource (re-)selection for Mode 2, e.g., considering also a mechanism like Mode 2b). Additionally (after Rel-16 outcome) further enhanced preemption mechanisms based on inter-UE coordination can be considered.

	Sierra Wireless
	Resource allocation to reduce power consumption of the UEs

Support of UE scheduling another UE
	Power consumption (high priority)

Support of UE scheduling another UE (increase market and use cases)
	

	Volkswagen AG
	Support of UE scheduling another UE
	It is expected to have clusters of UE (vehicles). One UE scheduling the other UE can increase radio resource efficiency and reliability. 
	

	Futurewei
	· Resource allocation to reduce power consumption of the UEs
	· Power saving
	In our view, this is crucial to support V2P and public safety services and should be one of the main focus areas for Rel-17

	Philips
	Resource allocation to reduce power consumption of the UEs
	Power saving

Necessary with high priority
	Study phase may be useful.

	
	Support of UE scheduling another UE
	Necessary to support out of coverage operation
	Study phase may be useful.

	MediaTek
	· Power-efficient resource allocation
	Power saving
	Partial sensing could come under this heading, and we think it’s reasonable to consider resource allocation enhancements for which the spec impact can be kept modest.

	
	· Mode 2(d) (UE scheduling another UE)
	Reliability/latency, additional scenarios
	Mode 2(d) allows better reliability/lower latency since the scheduling UE can deconflict resources, and enables the relaying scenario to work more effectively.

	
	· Mode 2(b) (inter-UE coordination)
	Reliability/latency
	We understand this to refer primarily to mode 2(b), which could allow UEs OOC to use deconflicted resources (e.g. by forwarding requests/grants to/from the gNB, grant sharing, etc.)

	Toyota ITC
	Support of UE scheduling another UE
	Enhanced reliability 
	Mode 2(d) studied in Rel-16 SI should be supported to improve the reliability in congested scenarios.

	ZTE
	Sensing enhancement and transmission schemes for power saving.
	For power saving of P-UE or other energy sensitive devices, some power saving schemes should be supported in Rel-17.
	Schemes for P-UE in Rel-14 V2X can be a start point, No need of an SI phase.

	Interdigital
	· UE scheduling another UE (2d)

· Inter-UE coordination (2b)

· Resource allocation to reduce power consumption (partial/no sensing) 
	These features support power saving and improve reliability. 
	Partial sensing is supported in R14 V2X and scheduling mode 2b/2d and no sensing SL transmission has been discussed in R16 V2X SI and WI.  Study phase is not necessary. 

	Spreadtrum
	· Resource allocation to reduce power consumption of the UEs

· Support of UE scheduling another UE
	‒ Power saving

‒Enhanced reliability and latency
	

	Lenovo&MotM
	· Resource allocation to reduce power consumption of the UEs, 

· Support of UE scheduling another UE
	Power reduction is important not only for pedestrian UE but also for commercial UE.
Support of UE scheduling another UE can help to extend the coverage of gNB and reduce the power consumption of scheduled UE.

	Partial/no sensing and mode 2-d should be discussed in Rel-17 WI.

	Fujitsu


	- Support of UE scheduling another UE

- Support of inter-UE coordination


	Enhanced reliability
	The mechanism can assist to improve the reliability. Moreover, the scheduling UE can be a UE-type-RSU.

	Ericsson
	Resource allocation to reduce power consumption of the UEs
	High priority, motivated by PS given that Rel-16 focused on vehicle-mounted UEs
	There were no discussions on this topic during the SI on this topic. Given that the traffic models in eV2X and the NR RA procedures are different from those in Rel-14, it is unclear if LTE solutions are suitable for NR. A short study phase is necessary.

	
	Support of UE scheduling another UE
	Not necessary for PS or V2X
	Scope is given by the recommendation for specification in TR 37.886 (Mode 2d). 

	
	Support of inter-UE coordination
	Low priority
	This topic was only lightly discussed during the SI with no recommendation in TR 37.886. If approved, a short study phase is necessary.

	Samsung
	Resource allocation for power saving
	Power saving
	For V2P, sensing operation in Mode 2 resource allocation needs to be modified a bit (depending on decision on Rel-16 Mode 2 resource allocation) and no need to have study item phase on this area.

	
	Support of UE scheduling another UE, Support of inter-UE coordination
	Power saving, increased data rate, coverage enhancement
	At this point, we don’t see the necessity of supporting UE scheduling another UE because the gain has not been justified.

When UE-to-UE relaying is specified, the function of inter-UE coordination may need to be supported. 

They were discussed in Rel-16 and no need to have study item phase on this area.

	Xiaomi
	Resource allocation to reduce power consumption of the UEs
	· Power saving
	Resource allocation for power saving is important for both P2V and commercial use cases. 

	
	· Support of UE scheduling another UE

· Support of inter-UE coordination
	· Reliability

· Spectrum efficiency

· New operation scenarios
	The two resource allocation enhancement has been considered as beneficial in Rel-16 study item but not discussed in the WI due to time limitation. Support of UE scheduling other UEs can also provide better support for more operation scenarios in commercial and public safety, where a central node or leader exists in a group.

	CATT
	Resource allocation to reduce power consumption of the UEs
	Power saving
	Pedestrian UE is one of the examples that need to reduce power consumption. Rel-14 LTE sidelink design, e.g. random selection and partial sensing, can be the starting point. Further study is needed for aperiodic traffic model in Rel-17 sidelink enhancement.

	
	Support of UE scheduling another UE, support of inter-UE coordination
	Enhanced reliability/reduced latency and enhanced spectral efficiency
	This can be further enhanced based on the Rel-16 mode 2, improving reliability and spectrum efficiency, and mitigating the potential impacts due to hiding node. 

	Qualcomm
	Resource allocation to reduce power consumption of the UEs


	High priority: Power consumption reduction for V2P and Public Safety UEs.

Can also be used for commercial devices.
	Can start directly as WI

	
	Support of UE scheduling another UE


	High Priority: To improve reliability beyond what is achievable by Rel-16. More specifically enhancements for NLOS performance improvement.
	Can start directly as WI

	
	Support of inter-UE coordination
	High Priority: To improve reliability beyond what is achievable by Rel-16. More specifically enhancements for NLOS performance improvement. Reliability can be improved if a third UE (e.g. RSU) can repeat transmissions from different transmitters in an efficient manner.
	Can start directly as WI

	KPN
	Resource allocation to reduce power consumption of the UEs
	Power saving

Necessary with high priority
	

	
	Support of UE scheduling another UE
	Necessary to support out of coverage operation
	

	Nokia
	Resource allocation to reduce power consumption of the UE
	High priority
	

	
	Support of UE scheduling another UE
	Not needed
	

	
	Support of inter-UE coordination
	Not needed
	

	NTT DOCOMO
	Support of UE scheduling another UE
Support of inter-UE coordination
	Enhanced reliability and reduced latency
Spectral efficiency enhancement

High priority
	Mode 2a is not enough for enhanced reliability, so enhanced resource allocation mechanism is necessary. In NR Re-16, mode 2b/2d were discussed and better performance was presented but they were dropped due to limited time. NR Rel-17 should include them directly as WI.

	Intel
	Resource allocation enhancements
	Reliability, spectral efficiency, power saving and communication range enhancements
	Study phase is needed

	AT&T
	UE scheduling another UE

Inter-UE coordination 
	
	No need to have study phase, well studied in R16 SI. 

This is important to improve the robustness of sidelink operation. 

	FirstNet
	Resource allocation to reduce power consumption of the UEs
	Power saving (Very critical need)
	

	
	UE scheduling another UE,

Inter-UE coordination
	Power saving, increased data rate, coverage enhancement
	

	Continental Automotive GmbH
	Support of inter-UE coordination
	High priority.
	Substantial performance enhancements can be achieved for mode 2.

	TCL
	Resource allocation to reduce power consumption of the UEs

Support of UE scheduling another UE
	Power saving – high priority
	In our opinion, sensing and resource allocation procedures as standardized in Rel-16 may be very power inefficient which can be quite a trouble for pedestrian or other battery power users. Similarly, the decision to put the destination ID in the 2nd SCI stage results in UE decoding two stages continuously is a big computational burden and will result in increased power consumption.

We believe that proper handling of such shortcoming should be a high priority in Rel-17.


Enhancement to FR2 operations

· Support of sidelink beam management

· Enhancement to the operation of UEs with multiple panels

	Company
	Technical area
	Associated motivations and necessity/priority
	Other details (e.g., elaboration of the area, need of a study phase, …)

	OPPO
	Tx panel selection

Beam management for unicast only, such as beam selection, reporting, tracking, and etc.
	Power saving, enhanced reliability and reduced latency, sidelink coverage enhancement (medium priority)
	Tx panel selection targets mainly vehicular UEs. This was studied by one company with field measurement results in Rel-16. Further studies and results from others should be needed to understand the gain. Further we believe beamforming / management is not suitable for SL broadcast and groupcast, so this should be limited to unicast only. A study phase is needed for this as well.

	
	FR1 assist FR2
	Enhanced reliability and reduced latency (medium priority)
	Due to small network coverage in FR2, it is sometimes necessary (for some member UEs that are out of FR2 coverage) to establish and maintain a SL session with assistance from FR1.

	LGE
	Support of sidelink beam management
	This is associated with “Increased data rate.” The use of FR2 is required in order to achieve Gbps data rate in practice, and beam management is an essential part to provide reasonable coverage in doing it.
	This should reuse the sidelink CSI reporting framework defined in Rel-16. We think that FR2 standalone sidelink beam management is not necessary in Rel-17 and propose to assume availability of sidelink communication in FR1 which will simplify the overall work. We note that sidelink beam management in Rel-17 can be as simple as a panel selection (e.g. whether to send via the panel in the front bumper or the rear bumper in a vehicle).

	
	Enhancement to the operation of UEs with multiple panels
	This is associated with “Increased data rate.” We think it is difficult to find a single antenna location in a vehicle which can provide the required communication range in all the interested directions especially in FR2. Thus, multiple panel needs to be considered in the sidelink operations.
	The following topics need to be included in this area:

· Selection of the panel(s) to use in transmitting and receiving a packet

· Handling the sensing result differently measured in each panel

	Mitsubishi Electric
	Support of sidelink beam management
	Sidelink coverage enhancement, Enhanced reliability and latency
	

	Huawei, HiSilicon
	· Support of sidelink beam management

· Enhancement to the operation of UEs with multiple panels

· FR1 assisted FR2
	· Support of new carrier frequencies

· Increased data rate
	In order for sidelink operation on FR2, sidelink beam management and multiple panels are necessary. Moreover, fast beam tracking and beam recovery for mobility to achieve better spectrum efficiency in FR2, especially for high mobility UEs, is also important, especially in V2X use case.

In addition, FR2 sidelink can be assisted from FR1 sidelink, e.g. on the aspects of initial link establishment, beam failure recovery, etc, since broadcast in FR1 more efficient than in FR2 as well as better coverage of sidelink FR1. 

To minimize the standard effort, Rel-15/16 NR FR2 design can be reused as much as possible.

	vivo
	· Support of sidelink beam management

· Enhancement to the operation of UEs with multiple panels
	They are deemed to be beneficial/medium-priority and associated to:

· Increased data rate

· Enhanced reliability and reduced latency
· Support of new carrier frequencies and operation scenarios

· Spectral efficiency enhancement
	During the Rel-16 study phase, there is no sufficient time for study and discussion for FR2. Therefore, a study phase is necessary before turning to normative work.

	Fraunhofer
	Sidelink beam management
	Enhanced reliability and increased data rate.
	Mechanism(s) for efficient beam selection/Tx panel selection taking into account the V2X constraints (e.g., high UE mobility).



	Sony
	Support of sidelink beam management, Enhancement to the operation of UEs with multiple panels
	Increasing data rate, coverage enhancement for FR2 operation

Low priority
	Sidelink beam forming is used for unicast. Need for study.

	Apple 
	· Sidelink beam management

· Enhancement to the operation of UEs with multiple panels


	· The beam management in FR2 could enhance the sidelink coverage, deviate from dynamic blockage. Hence, it is important to support this feature. 

· Multiple panels can be deployed on different portion of a vehicle. The multi-panel operation could enhance the sidelink coverage and save the transmit power
	Due to time limitation, Rel-16 V2X does not fully study the sidelink beam management and multiple panels operations. Hence, a study phase is needed for FR2 operations.  

	Bosch
	Support multiple beam management


	Increased data rate and reliability
	Multiple beam management for SL may reduce interference, increase throughput, and guide the sensing. This can be considered if time permits at least for non-V2X use cases. 

	
	Enhanced operation of UEs with multiple panels
	Increased data rate and reliability
	If multiple panel operation is supported then, at least, panel selection (e.g., based on RX UE position) may be considered to enhance reception.

	Volkswagen AG
	Enhancement to FR2 operations
	FR2 operations are of minor interest in REL-17 for V2X.
	If in REL-17 FR2 operations are to be enhanced, then under the motivation to provide cost-conscious implementations.

FR1 assisting FR2 can be a measure to reduce the complexity.

	Futurewei
	· Enhancement to the operation of UEs with multiple panels
· Support of sidelink beam management

	· Increased data rate
· Support of new carrier frequencies and operation scenarios

	FR2 operation can be used for V2X, especially for some services such as platooning. Support of FR2 for V2X presents unique challenges (high mobility), but also characteristics different from FR2 for eMBB: knowledge of location by GNSS, 2D environments at times (e.g., on highways). 
In addition, FR2 operation is beneficial ofr non V2X sidelink services.

Doing beam management for sidelink is more difficult than Uu and potentially need substantial work to make it work.

	MediaTek
	· Beam management
	Data rates, reliability/latency
	Our current understanding is that interest in vehicular operation in FR2 is somewhat limited, and this would be directed primarily at other use cases.  To enable efficient operation in FR2, some beam management would be necessary but should be kept simple.  We agree with OPPO that a study phase may be needed.

	
	· Multiple panels
	Reliability/latency
	Operation with multiple panels can be considered, but the spec impact should be kept to a minimum.

	Toyota ITC
	· Support of sidelink beam management

· Enhancement to the operation of UEs with multiple panels 
· FR1-assisted FR2
	· Increased data rate

· Enhanced reliability and reduced latency
	Sidelink beam management in FR2 is necessary to support high data rate (up to 1 Gbps) in high-mobility V2X scenarios for several use cases in TR 22.886 and requirements in TS 22.186 that requires high data rate. 

If multi-panels are supported by UE, panel selection for transmission is needed.  

FR1 sidelink can be used to assist FR2 sidelink to maintain FR2 sidelink by utilizing FR1’s omnidirectional communication and long-range capabilities.

	ZTE
	· Beam sweeping

· multiple beams transmission on multiple panels
· Beam management or panel selection for Unicast.
	On FR2, wider bandwidth and accurate beamforming should be considered for high frequency scenario. For unicast, groupcast and broadcast, solutions of beamforming should be separately designed, and the related schemes should be studied and evaluated.  

To improve beam efficiency, beam management only for unicast can be considered.
	How the antennas are equipped? What is the beam width for V2X or other devices? Whether multiple beams can be transmitted at a same time?  Above questions needs to further studied. An SI phase is needed.

	Interdigital
	· Support of sidelink beam management

· Enhancement to the operation of UEs with multiple panels (for both FR1 and FR2)
	These features are necessary to support increased data rate and reduced latency, support of new carrier frequencies and operation scenarios as well as improved spectral efficiency.  Also, the impact of the panel placement of vehicle UE is different from a hand-held device, e.g. the coverage (thus sensing results and CSI) even for FR1 can be very different between a front end and rear end antenna panel.
	The Uu beam management design can be a baseline with enhancements based on R16 CSI framework. Thus no study phase is necessary.  As noted, panel selection can be necessary for both FR1 and FR2, and can be started before further FR2 beam management support including beam indication, beam-based scheduling, beam measurement and reporting, etc.  

	Spreadtrum 
	· Sidelink beam management and recovery

· Multiple antenna panels
	‒ Increased data rate

‒ Enhanced reliability
	Design a simplified beam management procedure, together with a robust beam recovery. No need to introduce a Uu-like complicated beam management.

	Lenovo&MotM
	· SL beam management in FR2

· Assistance from FR1

· Multiple antenna panels
	On FR2, it should have an independent SI.
	Need an independent SI for FR2 in Rel-17.

Usage of FR2 in V2X is not clear, less interest from automotive partners, problem to solve in FR2 should be studied first. 

	Fujitsu


	Support sidelink beamforming in both FR1 and FR2
	- Increased data rate

- Enhanced reliability and reduced latency
- Spectral efficiency enhancement
	This mechanism is very useful especially for FR2, in case of RSU-to-RSU communication.

	Ericsson
	Support of sidelink beam management
	Not necessary for PS or V2X 
	FR2 support was barely discussed during the SI. If approved, a study phase would be required.

	
	Enhancement to the operation of UEs with multiple panels
	Low priority, motivated only for V2X
	If part of the WI, this topic should be discussed for both FR1 and FR2

	Samsung
	Sidelink beam management
	Increased data rate and reliability
	Introducing sidelink beam management is not evitable for utilizing larger sidelink bandwidth in FR2. However, based on the experience from feasibility study of 2-RX antenna in RAN4, we need to have study item phase first.

	
	UEs with multiple panels
	
	Not support of this function in Rel-17 because Rel-16 eMIMO didn’t specify it.

	Xiaomi
	· Panel selection 
· Beam management
	· Data rate/ reliability
	For very high data rate ITS or commercial services. Depends on the availability of spectrum. May not be 1st priority issues. 

	CATT
	Support of sidelink beam management
	Increased data rate, and sidelink coverage enhancement.
	FR2 beam management is critical to extend the sidelink coverage.

	
	Enhancement to the operation of UEs with multiple panels
	Enhanced reliability, increased data rate
	This is related to the antenna location in vehicle, it need to be enhanced for V2X.  

	Qualcomm
	Support of sidelink beam management


	 Medium priority
	Full fledged operation in FR2 can lead to very big scope of the WI. Scope limitation is required e.g. by considering only low mobility in-coverage scenario.

	
	Enhancement to the operation of UEs with multiple panels
	Low Priority
	

	KPN
	Sidelink beam management
	Enhanced reliability and increased data rate.
	For FR2 operation.



	Nokia
	Support of sidelink beam management
	Low priority
	Study would be needed first. 

	
	Enhancement to the operation of UEs with multiple panels
	Low priority
	Should follow Uu work on multi-panel UEs, so no urgency to start for sidelink. 

	NTT DOCOMO
	Support of sidelink beam management

Enhancement to the operation of UEs with multiple panels
	Increased data rate

Enhanced reliability and reduced latency
Medium priority
	To support FR2 efficiently

	Intel
	Both beam management and distributed multi-panel antenna system need to be studied
	These aspects were not considered by RAN1 and may bring additional performance benefits for V2X use cases
	Study phase is needed

	AT&T
	· Sidelink beam management

· Multi-panel operation. 
	· High UE throughput. 

· Robust operation. 

· And coverage enhancement for FR2


	Some similar work has been done in UU link, although now it’s dual-mobility case, we don’t need to have a study phase.  

	Continental Automotive GmbH
	· Support of sidelink beam management
	· For unicast, substantial improvements in terms of reliability and data rates can be achieved.
	This particular aspect would require a previous study item.


Support of sidelink CSI report to gNB

	Company
	Technical area
	Associated motivations and necessity/priority
	Other details (e.g., elaboration of the area, need of a study phase, …)

	OPPO
	Sidelink CSI report to gNB
	Better link adaptations can lead to:

· Increased data rate

· Enhanced reliability and reduced latency

· Power saving

· Spectral efficiency enhancement

· (necessary and high priority)
	CSI reporting is already well supported in NR Uu. It is a very well and commonly known feature since LTE. There is no need of a study phase.

	LGE
	Support of sidelink CSI report to gNB
	This is associated with “Spectral efficiency enhancement.”
	This area can be considered if time remains.

	Huawei, HiSilicon
	· Sidelink CSI report to gNB
	· Increased data rate
· Enhanced reliability

· Spectral efficiency enhancement
	For mode 1, reporting CSI information to gNB is an efficient method to help gNB to schedule suitable resource size, MCS and rand to improve the spectral efficiency. 

 

	vivo
	Support of sidelink CSI report to gNB
	They are deemed to be beneficial/medium-priority and associated to:

· Increased data rate

· Enhanced reliability and reduced latency
· Support of new carrier frequencies and operation scenarios

· Spectral efficiency enhancement
	The study in Rel-16 focus on the V2X scenario and no consensus on the benefits of reporting CSI to gNB. Given the support of commercial and public safety scenario, it is beneficial to firstly study the performance and solution before normative work.  

	Fraunhofer
	Sidelink CSI report to gNB
	Required for link adaption with the aim to improve reliability, reduce latency and increase data rate.


	Current R16 CSI framework is not designed for UE mobility (e.g., for vehicular UE type). The achieved performance depends on UE speed and drops already significantly when the UE moves at moderate speeds (e.g., 30 km/h). CSI enhancements for the vehicular UE type should be taken into account. 



	Sony
	Support of sidelink CSI report to gNB
	Spectral efficiency enhancement

Low priority
	No need for study since CSI reporting to gNB is known well.

	Apple
	Sidelink CSI report to gNB
	This information helps gNB for better scheduling for Mode 1 UEs.
	Mode 1 UE CSI reporting to gNB is not covered in Rel-16 WI. Since this information benefits gNB’s scheduling of sidelink transmissions, it could be worked directly in R17.

	Bosch
	Sidelink CSI report to gNB
	Enhance reliability and spectral efficiency
	If time permits, this may be considered to enhance the spectral efficiency and reliability for Mode 1 resource allocation.

	Volkswagen AG
	Support of sidelink CSI report to gNB
	Improved QoS provisioning is expected to be the main driver for Mode 1 deployments. Sidelink CSI reporting to eNB/gNB will play a major role herefore.
	If Mode 1 deployments are expected with REL-17 then sidelink CSI reports to gNB should be part of REL-17.

In addition there should be no differentiation in reporting to gNB or eNB. 

	Futurewei
	· Support of sidelink CSI report to gNB
	· Increased data rate

· Enhanced reliability and reduced latency

· Power saving

· Spectral efficiency enhancement
	Important piece of the puzzle that will significantly improve the performance for in-coverage operation

	MediaTek
	Sidelink CSI report to gNB
	Spectral efficiency enhancements (theoretically better interference control)
	We don’t see this as strongly motivated.  Compared to reporting to the peer UE, the latency is higher and so the effectiveness for interference control is limited.

	ZTE
	sidelink CSI report to gNB
	To improve link adaption for mode 1, this feature can be supported.
	CQI and RI as defined in Rel-16 V2X can be reported to gNB to assistance Mode 1 scheduling. No need of an SI phase.

	InterDigital
	Support of sidelink CSI report to gNB
	These features can be beneficial to enable increased data rate and enhance reliability.  Also advanced CSI will improve the spectral efficiency.
	This is specific to Mode 1 for gNB link adaption and in LTE V2X and R16 NR V2X the link adaption is done by the UE.  The potential gain of having gNB performing SL link adaption should be evaluated considering the increases signaling overhead for CSI reporting to gNB. 

	Spreadtrum
	Sidelink CSI report to gNB
	· Spectral efficiency
	Sidelink CSI report to gNB can assist a more efficient scheduling in mode 1

	Lenovo&MotM
	· Sidelink CSI report to gNB
	The current CSI reporting mechanism in Rel-16 (i.e., reporting to Tx UE) is sufficient for FR1. The SL CSI reporting to gNB may be more necessity for FR2 MIMO operations. So it should be discussed with FR2 together. 
	SL CSI reporting to gNB is not supported in Rel-17 WI. It can be studied in FR2 SI, if any.

	Fujitsu
	Support of sidelink CSI report to gNB may be necessary
	- Increased data rate

- Enhanced reliability and reduced latency
- Spectral efficiency enhancement
	We do see somewhat benefits to include this feature, but should be deprioritized.

	Ericsson
	Support of sidelink CSI report to gNB
	Low priority
	To be addressed together with the completion of the CSI acquisition framework, if approved.

	Samsung
	Sidelink CSI report to gNB
	Spectral efficiency, reliability, increased data rate
	UE behavior on Rel-16 sidelink CSI reporting is not clear and at this point, we don’t know how much accurate CSI measurement can be obtained at RX UE side, how fast CSI reporting can be delivered to TX UE, and so on. So, this area needs to be deprioritized. 

	Xiaomi
	Support of sidelink CSI report to gNB
	· Spectral efficiency 
	Low priority 

	CATT
	Sidelink CSI report to gNB
	Spectral efficiency enhancement.
	In V2X, mobility (e.g. high speed) can lead to various on sidelink channel. CSI report to gNB may not able to reflect the real-time channel state. This enhancement can be studied first in Rel-17 sidelink.

	Qualcomm
	Support of sidelink CSI report to gNB


	Low Priority
	

	Nokia
	Support of sidelink CSI report to gNB
	Low priority
	Does not necessarily have to be based on explicit CSI reporting; could also be based on enhanced SL BSR.

	NTT DOCOMO
	Support of sidelink CSI report to gNB
	Increased data rate

Enhanced reliability and reduced latency

Spectral efficiency enhancement
Medium priority
	

	Intel
	Sidelink link adaptation for non-V2X use cases
	Conclusion may be dependent on use case
	This area requires further study of benefits.

	Continental Automotive GmbH
	Support of sidelink CSI report to gNB
	Although more beneficial for FR2, CSI schemes for FR1 (i.e., Rel-16) could also be revisited.
	Medium priority. 

	TCL
	Support of sidelink CSI report to gNB
	It’s certainly not a high priority topic. We believe that sidelink Tx should be enabled with better CSI mechanisms and able to have better link adaptation. Involving gNB in every single step will result in increased signaling load and increased latency to respond to dynamic sidelink environment.
	


Sidelink DRX

	Company
	Technical area
	Associated motivations and necessity/priority
	Other details (e.g., elaboration of the area, need of a study phase, …)

	OPPO
	DRX
	Power saving (necessary and high priority)
	A very well understood and supported feature on Uu and LTE sidelink. The gain is clear from the past. No further study is needed.

	LGE
	Sidelink DRX
	This is associated with “Power saving.” It will enable a battery-limited UE to transmit and receive sidelink in a power efficient manner.
	The following topics need to be included in this area:

· Definition of sidelnk DRX

· UE procedure in DRX on- and off-durations

· Mechanism to align DRX on-durations among the UEs communicating with each other

· Mechanism to align sidelink DRX with Uu DRX in an in-coverage UE

	Mitsubishi Electric
	Sidelink DRX
	Power saving
	

	Huawei, HiSilicon
	Power saving scheme
· Sidelink DRX

· Sidelink RRC states definition

· Multiple sidelink BWP configuration

· Power control enhancement
	Power saving
	Due to the limited battery of the pedestrian UEs (incl. smartphones in non-V2X use cases), schemes for UE power saving should be designed to avoid excessive power consumption. In order to reduce the power consumption of P-UE, a DRX mechanism, similar as Uu operation, can be introduced to pedestrian UEs and commercial UEs

For the P-UE or commercial UE, it may not always need to receive the messages from vehicles, e.g., the P-UE who is walking along a sidewalk not close to a junction or crossing. Defining an inactive state for the P-UE will also help to reduce power consumption. When the P-UE satisfies certain conditions, it can switch to the inactive state to save power until the condition of triggering active state is met, e.g., the P-UE arrives at a junction or crossing to move.

For P-UE and commercial UE, power saving is an important feature. One of the main purposes of Uu BWP is to save power, it is reasonable to support multiple sidelink BWP configuration to help power saving.

Enhanced power control including closed loop power control and power headroom report, etc. for sidelink can allow optimization of the transmit power, at least for unicast communications.

	vivo
	Sidelink DRX
	They are deemed to be necessary/high-priority and associated to:

· Power saving


	DRX is well-proven technology that supported from the first release of LTE. No study phase is needed.

	Sony
	Sidelink DRX
	Power saving

Necessary with high priority
	NR Uulink DRX and LTE sidelink DRX are the starting point. No study is necessary.

	Apple
	Sidelink DRX
	Power saving is important for UE in V2P communication link. 
	DRX mechanism is used in NR Uu link, which can be the starting point for sidelink DRX. Hence, a study phase is not needed.   

	Sierra Wireless
	DRX
	Power saving (high priority)
	

	Volkswagen AG
	DRX
	This contributes to power savings which is needed by UEs under energy constraints (e.g. parked vehicles). Will also improve wake up scenarios and should be part of REL-17.
	

	Futurewei
	Sidelink DRX
	Power saving
	Important for public safety. Standardization of this feature should take into account the characteristics of typical public safety traffic

	Philips
	Sidelink DRX
	Agree with LGE
	Agree with LGE

	MediaTek
	DRX
	Power saving
	We think this is essential for at least V2P and commercial use cases.

	ZTE
	Sidelink DRX
	For P-UE or other power sensitive devices, power saving is a key requirement.
	Uu DRX can be baseline for PC5 DRX in Rel-17.

	InterDigital
	Sidelink DRX
	SL DRX enables power saving for battery-limited UE, e.g. VRU.  
	Uu DRX can be a baseline and therefore no study phase is necessary.  This is RAN2-led topic, but RAN1 impact of the DRX procedure should be studied.  

	Lenovo&MotM
	· Sidelink DRX
	To support sidelink DRX for power sensitive UE.
	SL DRX is more considered on commercial UE. If the commercial UE is supported in Rel-17 WI, SL DRX is necessary to be discussed.

	Fujitsu
	Sidelink DRX
	Power saving
	It should be RAN2-led.

	Ericsson
	Sidelink DRX
	Medium priority, motivated by PS
	Target PS traffic and requirements

	Samsung
	Sidelink DRX
	Power saving
	This area should be introduced for power saving for Public Safety as well as pedestrian UEs for V2P and Commercial. However, at this point, we don’t know yet whether it is feasible for all cast types (it may be in-feasible for broadcast) or it should be restricted to unicast only. 

Also, this is new area which has not been discussion in Rel-16. So, having study item is necessary.

	Xiaomi
	· Sidelink DRX
	Power saving
	Very important topic especially for commercial use cases. 

	CATT
	Sidelink DRX
	It is a sub-section under “power saving”, which is a necessary function with high priority.
	Sidelink DRX can be studied with following aspects:

· (Pre-)configuration on sidelink DRX

· Length of periodicities: long/short DRX cycle

· On/off DRX duration timer

· Sidelink DRX enable/disable mechanism

	Qualcomm
	Sidelink DRX
	High Priority: Required for power saving for P UE/Public Safety UEs. Can also be used for commercial devices.
	Start directly as WI

	KPN
	DRX
	Power saving 
	No further study is needed.

	Nokia
	Sidelink DRX
	High priority for power saving for PS
	

	NTT DOCOMO
	Sidelink DRX
	Power saving
	

	Intel
	Sidelink DRX
	Valuable for power saving 
	

	AT&T
	DRX
	Power Saving
	NO need to have study phase

	FirstNet
	DRX
	Power saving (critical need)
	The gain and the necessity is well understood.

	Continental Automotive GmbH
	DRX
	Power saving
	

	TCL
	Sidelink DRX
	Power saving
	High priority due to new devices becoming part of sidelink operation


Other essential topics that need to be added for normative work in Rel-17 (see Proposal 6 of [1])

	Company
	Technical area
	Associated motivations and necessity/priority
	Other details (e.g., elaboration of the area, need of a study phase, …)

	OPPO
	Multi-layer (up to 4) and multi-TB (up to 2) SL transmission
	· Increased data rate

· Spectral efficiency enhancement
· (necessary and high priority)
	A very well understood and supported feature on Uu and NR sidelink. The gain is obvious. No further study is needed.

	
	Enhanced SL power control (CLPC, Tx power indication in SCI)
	· Power saving

· Enhanced reliability and reduced latency
· Spectral efficiency enhancement
· (necessary and high priority)
	An enhanced and more efficient mechanism should be introduced in Rel-17 to improve resource selection and minimize interference. A study can be done first at the beginning.

	
	PMI reporting in unicast and CSI reporting in groupcast
	Better link adaptations can lead to:

· Increased data rate

· Enhanced reliability and reduced latency

· Spectral efficiency enhancement

· (necessary and high priority)
	CQI and RI reporting are agreed to be supported in Rel-16 NR sidelink for unicast. There is no need of a study phase.

	LGE
	Narrow sidelink BWP
	This is associated with “Power saving.” It will reduce the power consumed in maintaining the RF bandwidth of a battery-limited UE.
	Solutions for proper BWP selection need to be supported, e.g., based on the UE type and QoS requirement. An example scenario is that vehicle UEs use the large SL BWP which is divided into multiple narrow SL BWPs and pedestrian UEs operate in one of them.

	
	UE prioritized synchronization 
	This is associated with “Enhanced reliability and reduced latency” and “Power saving.” If a UE needs to keep communicating with a specific UE (e.g., its unicast pair in commercial use case, the associated relay UE, the scheduling UE) in its proximity under mobility, by prioritizing that UE as the synchronization reference will avoid unnecessary sidelink interruption. Also, after taking the specific UE as the highest priority, a UE does not need to search for another S-SSB which will save the battery power.
	Enhancement to the sidelnk synchronization procedure is necessary such that a specific S-SSB can be prioritized over any other references.

	Mitsubishi Electric
	Doppler and phase compensation for sidelink in FR2
	Enhanced reliability and reduced latency
	

	Huawei, HiSilicon
	· More than two layers

· CSI Measurement and report enhancement include PMI support

· Spatial multiplexing between Uu and PC5
	· Spectral efficiency enhancement
· Increased data rate
	The benefits of MIMO as a set of technologies to improve the throughput and increase the reliability is well understood.

More than spatial two layers need to be supported to improve spectral efficiency for RX UEs which have more than two antennas.

Higher-rank CSI acquisition should further be considered for high data rate requirement. Multi-layer transmission can result in SINR difference among layers at the receiver side, and therefore improves transmission efficiency. Transmitting CSI on PFSCH are more efficient since it be multiplexed with ACK/NACK feedback to save feedback resource.

For commercial use cases, indoor sidelink requires high data rate and FR2 is the key enabler. Due to the large penetration loss of FR2 and beam management scheme, FR2 sidelink transmission indoor can be spatially multiplexed with outdoor Uu transmission. Sidelink can reuse the same resource of Uu to achieve higher spectral efficiency.

	vivo
	· Cross-carrier scheduling/sensing

· Close-loop power control

· Mode-2d resource allocation as concluded in Rel-16 V2X SI

· Receiver-based resource allocation

· RLM/RRM (at least for commercial use case)
	They are deemed to be necessary/high-priority and associated to:

· Power saving

· Enhanced reliability and reduced latency

· Spectral efficiency enhancement


	Cross-carrier scheduling/sensing reduces the number of carrier for sensing in CA, which is important for UE power saving. CLPC is useful for interference mitigation. Mode-2d and receiver-based resource allocation are beneficial to improve the reliability and to reduce the power consumption. RLM/RRM is necessary for link management for commercial use case. They are discussed during Rel-16, thus do not require a study phase. 

	
	· Multiple/flexible BWP

· wake-up signaling (WUS)
	They are deemed to be necessary/high-priority and associated to:

· Power saving


	Flexible BWP and WUS are introduced in NR Uu for UE power saving, which can also be beneficial in sidelink. A study can be done before normative work.

	
	· More than 2 layers

· CSI enhancement (including enh. on channel measurement and CSI reporting in sidelink, e.g., PMI report, wideband CSI-RS)
	They are deemed to be necessary/high-priority and associated to:

· Increased data rate

· Spectral efficiency enhancement


	They are well known feature in Uu from LTE Rel-8. There is no need of a study phase for these.

	Sony
	SL BWP adaptation
	Power saving

Necessary with high priority
	Narrow BWP can realize power saving. BWP adaptation can achieve both power saving and higher data rate. 

	Apple
	· CSI on PSFCH

· Multiple or flexible sidelink BWP

· Enhanced power control


	· Fast sidelink CSI reporting

· Power saving is beneficial to mobile phones
	No need of a study phase

	Bosch
	· SL Coexistence within ITS bands 


	· This is associated with enhanced reliability/reduced latency, spectral efficiency and SL coverage
	SL Coexistence within ITS bands, and specially co-channel coexistence, may be required for SL deployment for day one applications. This includes coexistence between NR-V2X releases and non-3GPP technologies.

	
	· Enhance QoS management / enabling predictive QoS (pQoS)
	· This is associated with enhanced reliability/reduced latency and enhanced spectral efficiency
	Based on Rel-16 achievements, further enhanced QoS management may be required. Enabling pQoS for Mode 1 and Mode 2 is additionally important for some V2X use cases.

	Volkswagen AG
	Enhanced QoS management to enable predictive QoS
	CSI reporting for Mode 2 could be one measure and should be part of REL-17. 

Pre-allocation of radio resources to guarantee QoS can be another measure.
	To facilitate in advance adaption of vehicle functions the CSI of all connections in a sidelink communication should be available to all UE. Mode 2 should be in focus. This information should be available on a subscription basis.



	
	Sidelink coexistence 
	Especially for V2X the ITS spectrum is limited. Therefore coexistence of different RAT should be assumed.
	Adjacent channel coexistence with non-3GPP RAT.
Adjacent / Co-channel coexistence with 3GPP RAT.

	
	Simulation profiles V2X
	For REL-16 the simpler dropping model Option A was used for simulations. For REL-17 it is recommended to use a more realistic model with different vehicle speeds on different lanes and different vehicle types.
	

	
	2TX/2RX as a baseline for V2X
	Keep REL-16 assumptions: Deployments with 2 antennas on vehicles will be dominant.
	

	Futurewei
	· CSI enhancements

· Discovery
	· Spectral efficiency enhancement
· Increased data rate

· Latency reduction
	· CSI enhancements and better use of CQI is important: with Rel-16, transmission of the CSI-RS is tied to data transmission, and CSI reporting is done on the PSSCH. Having independent CSI transmission/ CSI reporting can significantly improve system performance. For CSI enhancements (and data rate and efficiency increase), more than 2 antennas and 2 data streams should be supported for commercial use cases and hence enhancement to CSI is needed, for example, PMI and etc.

· Discovery and the use of a PSDCH will enable efficient unicast communication and is necessary to support advanced V2X services

	Philips 
	Same as LGE (Narrow sidelink BWP, UE prioritized synchronization)
	Agree with LGE
	Agree with LGE

	Toyota ITC
	· Interoperability between Rel-16 and Rel-17 for V2X

· Co-channel coexistence between Rel-16 and Rel-17 for V2X
	· Interoperability

· Spectral efficiency
	· For V2X, due to long car life (e.g., ~10 years), interoperability between Rel-16 and Rel-17 at PHY layer needs to be ensured if Rel-16 and Rel-17 operate in the same resource pool unless non-interoperable enhancements from Rel-16 are essential. If interoperability is not ensured, sidelink enhancements from Rel-16 would reduce the incentive to use Rel-16.

· Co-channel coexistence between Rel-16 and Rel-17 is needed to avoid resource fragmentation between Rel-16 and Rel-17

	Spreadtrum
	· RRC inactive/idle states 

for SL communications

· FR2 enhancement: Assistance from FR1

· Support more than 2 layers
	· Power saving

· Increased data rate

· Enhanced reliability and reduced latency


	

	Ericsson
	All in Proposal 6 in [1]
	Not necessary or very low priority
	

	Xiaomi
	· Narrow sidelink BWP
	· Power saving
	More flexible BWP usage should be supported at least for commercial use cases. UE energy saving can be one of the major motivation.

	Qualcomm
	· Power Saving
	Power consumption reduction for Pedestrian/PS UE is high priority. Mechanisms beyond resource allocation for P UE and DRX are required for better efficiency. Some of the aspects from Rel-16 Power saving for Uu can be good starting point to consider for SL as well. 

Can also be used for commercial devices.
	Start directly as WI

	Nokia
	All others
	Not needed
	

	Intel 
	Support of multiple SL BWPs
	UE should be able to support multiple SL BWPs for transmission and reception
	

	Continental Automotive GmbH
	· Enhanced QoS framework 

· Enhanced coexistence between LTE and NR V2X, as well as full compatibility between Rel-16 and Rel-17.
	Increase data rates, reduced latency, reliability, system capacity, and better technology penetration.
	


2.3. Sidelink evaluation methodology update

In [1], it was proposed to discuss the following aspects related to the sidelink evaluation methodology for the new use cases to be considered in Rel-17. Companies are invited to provide views on this.

· Reuse the existing NR-V2X evaluation methodology in TR37.885 for evaluating V2X use cases

· For evaluating commercial and public safety use cases, the existing methodology in TR37.885 should be used as the baseline and updates to the following models should reuse past models developed in 3GPP as much as possible (e.g. LTE ProSe). This model updates to the evaluation methodology should be completed within a timeframe (e.g. 2 WG meetings) to avoid causing excessive delays to the normative work.

· UE dropping model for commercial and public safety

· Channel model for indoor-to-indoor and outdoor-to-indoor

· Traffic model for commercial and public safety

· Evaluation assumption and performance metric for power saving

	Company
	View on the evaluation methodology update

	OPPO
	Agree with the above scope and timeframe of updating sidelink evaluation methodology.

	LGE
	We prefer minimizing the time and effort for updating the evaluation methodology. On top of the evaluation profile introduced in Rel-16, one or two additional profile can be added for commercial and public safety use cases. The UE dropping and channel model can reuse what was defined in LTE D2D, and we don’t see a need to introduce an additional traffic model as the V2X traffic model already covers both periodic and aperiodic traffics.

We prefer reusing the power consumption model defined for LTE D2D/V2X.

	Huawei, HiSilicon
	The above proposals from [1] are reasonable. Further to them, additional antenna patterns should be considered for commercial UEs in FR2, since commercial Ues may have different UE capability requirement. E.g. low cost Ues may have less antennas.

For evaluating commercial and public safety use cases, UE to Network relay and UE to UE relay should be considered in UE dropping model and traffic model (we note that this could be done in the related SI/WI, but we make this remark here since there is not a similar question in the other email discussion). Latency should be considered as performance metric since commercial use cases has the requirement of latency.

	Vivo
	It is reasonable to reuse the existing evaluation methodology as much as possible. The proposed areas are candidates that should be updated for commercial and public safety use cases. Additionally the following areas should also be updated (maybe based on LTE D2D model):

· Evaluation scenarios for commercial and PS (the urban and highway are not typical scenarios for commercial and PS use cases)
· Performance metric (e.g. power consumption model, which should also be applied to PUE of V2X use cases)

	Sony
	Agree with the above.

	Apple
	Agree with the above scope on channel model and evaluation assumption and performance metric for power saving. The timeframe of 2 WG meetings is fine to avoid causing excessive delays to the normative work.

	Bosch
	· For evaluation methodology, we propose introducing a new KPI which is the Information Age or Data Age. This is considered a very relevant metric for many of the V2X applications. Data- or Information-Age is defined as the age of the information in the last correctly received packet of data in a receiving node.

· We also propose defining different traffic models that represent the traffic patterns and the sizes of new messages created by advanced V2X applications, e.g., Cooperative Perception Message (CPM) and Maneuver Coordination Message (MCM). 

· Moreover, we believe adaptive/varying traffic models for different congestion situations would help performing the evaluation in realistic scenarios. This can be useful for both V2X and non-V2X use cases.

	Volkswagen AG
	· 37.885 should be completed by an antenna model with some directivity (compared to option 1). This is to acknowledge that the car body itself influences the radiation pattern of an antenna. It should be assumed that the superposition of the pattern of all antennas mounted on the vehicle can give a quasi-omni directivity.

· It is proposed to define traffic models that represent the different traffic patterns and sizes of new messages created by advanced V2X applications, e.g., Cooperative Perception Message (CPM) and Maneuver Coordination Message (MCM). 

	Futurewei
	Agree with the above scope and timeframe of updating sidelink evaluation methodology.

	Philips
	Agree with the above scope and timeframe of updating sidelink evaluation methodology.

	MediaTek
	Agree with the above description in the document.

	Toyota ITC
	For V2X, in addition to the evaluation methodology in TR 37.885, additional agreements on 2Tx/2Rx for FR1 and a high congestion scenario made during Rel-16 V2X WI (RAN1#96bis and RAN1#97) need to be used.

	ZTE
	Agree with above. The multiple panels operation should be further evaluated, such as SDM(Tx/Tx, or Tx/Rx), FDM, TDM. 

	Ericsson
	Focus on public safety.

	Samsung
	Agree with the above scope and timeframe of updating sidelink evaluation methodology.

	Xiaomi
	Agree

	CATT
	It is agreeable to reuse TR37.885 for evaluating V2X use cases. For evaluating commercial and public safety use cases, the existing evaluation profiles can be reuse and applied as much as possible without introducing unnecessary duplication work.

	Qualcomm
	We agree with the points mentioned above.

	KPN
	Agree with the above scope and timeframe. In general mostly interested in commercial use cases.

	Nokia
	We do not see any need for changing the evaluation methodology for V2X. 

For public safety, an appropriate evaluation methodology should be used; that used for Rel-12/13 D2D could be a starting point. 

	NTT DOCOMO
	Agree with the above scope and timeframe.

	Intel
	Some discussion seems unavoidable if new use cases are added on top of V2X

	Continental Automotive GmbH
	Generally, agree with the above scope and timeframe of updating sidelink evaluation methodology. Small changes could be discussed as needed.


3. Summary

33 companies provided input to this email discussion.
3.1. High level motivation of Rel-17 sidelink enhancement

Company input on the high level motivation is summarized as follows:
	Motivation
	Companies considering the motivation with high priority
	Companies NOT considering the motivation with high priority

	Increased data rate
	OPPO, LGE, Huawei, HiSilicon, vivo, Fraunhofer, Sony, Bosch, Volkswagen, Futurewei, Toyota ITC, ZTE, InterDigital, Spreadtrum, Lenovo, MotM, Fujitsu, Samsung, CATT, KPN, NTT DOCOMO, Intel, Continental, TCL (24)
	Ericsson, Xiaomi, Qualcomm (3)

	Enhanced reliability and reduced latency
	OPPO, LGE, Huawei, HiSilicon, vivo, Faunhofer, Sony, Apple, Bosch, Volkswagen, Futurewei, MediaTek, Toyota ITC, ZTE, InterDigital, Spreadtrum, Fujitsu, Samsung, CATT, Qualcomm, NTT DOCOMO, AT&T, FirstNet, Continental, TCL (25)
	Ericsson, Xiaomi, Nokia, Intel (4)

	Support of new carrier frequencies and operation scenarios
	LGE, Huawei, HiSilicon, vivo, Sony, Apple, Bosch, Sierra Wireless, ZTE, InterDigital, Ericsson, Xiaomi, KPN, Nokia, NTT DOCOMO, Intel, AT&T, FirstNet, Continental, Samsung (20)
	Qualcomm (1)

	Power saving
	OPPO, LGE, Huawei, HiSilicon, vivo, Fraunhofer, Sony, Apple, Sierra Wireless, Volkswagen, Futurewei, Philips, MediaTek, ZTE, InterDigital, Spreadtrum, Lenovo, MotM, Ericsson, Samsung, Xiaomi, CATT, Vodafone, Qualcomm, KPN, Nokia, Intel, AT&T, FirstNet, TCL (30)
	

	Spectral efficiency enhancement
	Huawei, HiSilicon, Apple, Bosch, Futurewei, NTT DOCOMO, Intel, AT&T (8)
	vivo, ZTE, Lenovo, MotM, Ericsson, Samsung, Xiaomi, Qualcomm, Nokia (9)

	Sidelink coverage enhancement
	OPPO, Huawei, HiSilicon, Fraunhofer, Sony, Apple, Bosch, Futurewei, Fujitsu, Qualcomm, KPN, AT&T, FirstNet (13)
	vivo, Samsung (2)

	Network coverage enhancement
	OPPO, Huawei, HiSilicon, Fraunhofer, Sony, Philips, MediaTek, Lenovo, MotM, CATT, Qualcomm, FirstNet, Samsung (13)
	vivo, Ericsson (2)


The moderator observed that it was the majority view to consider Increased data rate, Enhanced reliability and reduced latency, Support of new carrier frequencies and operation scenarios, and Power saving with high priority. Some companies commented that it is necessary to firstly check whether there are some cases where Rel-16 cannot meet the requirement on the latency, reliability, spectral efficiency before specifying additional solutions for these motivations. Spectral efficiency enhancement received less support and it can be considered with low priority. Many companies responded that Sidelink coverage enhancement and Network coverage enhancement are important, but several companies also commented that they are mainly covered by UE relaying discussed in another email thread. The moderator observed the following in the discussion related to the first four motivations:

· Increased data rate
· There were comments that some use cases in SA1 require several Gbps data rate which is not well supported in Rel-16.
· Enhanced reliability and reduced latency
· There were comments that URLLC type use cases need to be supported when the channel is busy. It was also mentioned that Rel-16 has reliability loss due to the static numerology and a single synchronization reference.
· Support of new carrier frequencies and operation scenarios
· Details of this motivation includes support of multiple sidelink carriers (e.g., due to ITS spectrum regulation, mapping between service and carrier), new operation in FR2, support of unlicensed band, support of sidelink under Uu multi-connectivity, support of multiple BWP.
· Power saving
· Many companies responded that this is necessary for UEs with battery constraint.
3.2. Technical areas of Rel-17 sidelink enhancement

Topics related to ongoing Rel-16 5G V2X WI (those not discussed in the first email discussion phase)

Company input on the topics related to ongoing Rel-16 5G V2X WI is summarized as follows:
	Technical area
	Companies considering the area with high priority
	Companies NOT considering the area with high priority
	Associated motivations

	Power control for groupcast
	OPPO, vivo, Fraunhofer, Apple, MediaTek, InterDigital, FirstNet
	
	Enhanced reliability and reduced latency, Power saving

	Power control for sidelink feedback
	OPPO, MediaTek, InterDigital, NTT DOCOMO, FirstNet
	
	Enhanced reliability and reduced latency, Power saving

	New PSFCH format
	OPPO, Apple, InterDigital, Spreadtrum, Samsung
	
	Spectral efficiency enhancement

	CBG-based HARQ feedback
	OPPO, vivo, Fraunhofer, Apple, InterDigital, Samsung, TCL
	
	Spectral efficiency enhancement

	Enhancement to sidelink HARQ feedback report to gNB
	LGE, InterDigital, Spreadtrum, Samsung, Qualcomm, NTT DOCOMO, TCL
	
	Enhanced reliability and reduced latency

	sidelink QoS monitoring and reporting to the network
	Huawei, HiSilicon, Fraunhofer, FirstNet
	
	Increased data rate, 
Enhanced reliability and reduced latency, Spectral efficiency enhancement

	Simultaneous mode 1/2 configuration
	Apple, MediaTek, ZTE, Lenovo&MotM, Fujitsu, CATT, Continental
	
	Enhanced reliability and reduced latency

	Sidelink unicast RLF/RLM enhancement
	Apple, MediaTek, Nokia
	
	Enhanced reliability and reduced latency

	Enhanced mode 2 sensing and resource selection
	Bosch, ZTE
	
	Enhancing reliability, reduced latency, and power saving

	SL CSI feedback using PHY signaling
	MediaTek, CATT
	
	Spectral efficiency enhancement

	MCS indication in DCI in mode 1
	Spreadtrum
	
	Spectral efficiency enhancement

	Shared resource pool for Mode 1 and Mode 2 operations
	Lenovo, MotM
	
	Spectral efficiency enhancement

	Half duplex detection for groupcast transmission
	Lenovo, MotM
	
	Enhanced reliability and reduced latency

	Enhancement to groupcast HARQ feedback option 2
	Ericsson
	
	Enhanced reliability and reduced latency


It was observed that the following topics received relatively more support. The moderator thinks that they can be considered as the candidates of Rel-17 objectives taking into account the final outcome of Rel-16.
· Power control for groupcast
· Power control for sidelink feedback
· New PSFCH format
· CBG-based HARQ feedback
· Enhancement to sidelink HARQ feedback report to gNB
· Simultaneous mode 1/2 configuration
Sidelink with multi-carrier operation

Company input on Sidelink with multi-carrier operation is summarized as follows:
	Technical area
	Companies considering the area with high priority
	Companies NOT considering the area with high priority
	Associated motivations

	SL carrier aggregation with synchronization across sidelink carriers
	OPPO, LGE, Mitsubishi Electric, Huawei, HiSilicon, vivo, Sony, Apple, Bosch, Volkswagen AG, Futurewei, MediaTek, ZTE, InterDigital, Spreadtrum, Lenovo, MotM, Fujitsu, Samsung, Xiaomi, CATT, Nokia, NTT DOCOMO, Intel, AT&T, Continental (26)
	Ericsson, Qualcomm (2)
	Increased data rate, Enhanced reliability/latency, Power saving, Support of new carrier frequencies and operation scenarios

	Packet duplication
	OPPO, LGE, Huawei, HiSilicon, vivo, Fraunhofer, Sony, Apple, Bosch, Futurewei, MediaTek, ZTE, InterDigital, Spreadtrum, Samsung, CATT, Intel, AT&T, TCL (19)
	Ericsson, Qualcomm, Nokia, NTT DOCOMO, Continental (6)
	

	Handling limited TX and RX capability
	LGE, Huawei, HiSilicon, vivo, Apple, Bosch, Sierra Wireless, Volkswagen AG, Philips, InterDigital, Spreadtrum, Lenovo, MotM, Ericsson, Samsung, Xiaomi, CATT, Nokia, NTT DOCOMO, Intel, AT&T, TCL (22)
	Qualcomm, Continental (2)
	

	Cross-carrier sidelink scheduling
	Huawei, HiSilicon, Futurewei (3)
	
	

	HARQ for multi-carrier operation
	InterDigital (1)
	
	


The majority supported SL carrier aggregation with synchronization across sidelink carriers, Packet duplication, and Handling limited TX and RX capability as the objectives of Rel-17. Some companies questioned about the practical necessity of packet duplication as a tool to enhance the reliability. The moderator thinks that the following aspects can be further discussed.
· Whether Rel-15 LTE sidelink design can be the baseline
· The scenario (i.e., the set of aggregated carriers) where the packet duplication is necessary
Resource allocation enhancement
Company input on Resource allocation enhancement is summarized as follows:
	Technical area
	Companies considering the area with high priority
	Companies NOT considering the area with high priority
	Associated motivations

	Resource allocation to reduce power consumption of the UEs
	OPPO, LGE, Huawei, HiSilicon, vivo, Fraunhofer, Sony, Apple, Bosch, Sierra Wireless, Futurewei, Philips, MediaTek, ZTE, Interdigital, Spreadtrum, Lenovo, MotM, Ericsson, Samsung, Xiaomi, CATT, Qualcomm, KPN, Nokia, FirstNet, TCL (27)
	
	Power saving

	Support of UE scheduling another UE
	OPPO, LGE, Huawei, HiSilicon, vivo, Fraunhofer, Sony, Apple, Bosch, Sierra Wireless, Volkswagen AG, MediaTek, Toyota ITC, Interdigital, Spreadtrum, Fujitsu, Xiaomi, CATT, Qualcomm, KPN, NTT DOCOMO, AT&T, FirstNet, TCL (24)
	Ericsson, Samsung, Nokia (3)
	Power saving, Enhanced reliability and reduced latency

	Support of inter-UE coordination
	OPPO, LGE, Mitsubishi Electric, Huawei, HiSilicon, vivo, Fraunhofer, Sony, Bosch, Philips, MediaTek, Interdigital, Lenovo, MotM, Fujitsu, Xiaomi, CATT, Qualcomm, NTT DOCOMO, AT&T, FirstNet, Continental (23)
	Ericsson, Nokia (2)
	Power saving, Enhanced reliability and reduced latency


The majority supported Resource allocation to reduce power consumption of the UEs, Support of UE scheduling another UE, and Support of inter-UE coordination as the objectives of Rel-17. Many companies mentioned that random resource selection and partial sensing in Rel-14 LTE sidelink can be the baseline of the power efficient resource allocation. There was a comment that the latter two areas may serve a similar purpose of improving the reliability and their benefit was not clearly agreed during Rel-16 study item phase. The moderator thinks that the following aspects can be further discussed.
· Whether random resource selection and partial sensing in Rel-14 LTE sidelink can be the baseline.

· Whether a study phase is necessary to verify the performance benefit of UE scheduling another UE and inter-UE coordination.

· Whether resource allocation mode 2(b) and mode 2(d) as defined in Rel-16 study will be the starting point
Enhancement to FR2 operations
Company input on Enhancement to FR2 operations is summarized as follows:
	Technical area
	Companies considering the area with high priority
	Companies NOT considering the area with high priority
	Associated motivations

	Support of sidelink beam management
	LGE, Mitsubishi Electric, Fraunhofer, Apple, Bosch, Futurewei, MediaTek, Toyota ITC, ZTE, Interdigital, Spreadtrum, Fujitsu, CATT, KPN, NTT DOCOMO, Intel, AT&T, Continental, Huawei, HiSilicon (20)
	OPPO, vivo, Sony, Volkswagen AG, Ericsson, Samsung, Xiaomi, Qualcomm, Nokia, Vodafone (10)
	sidelink coverage enhancement, Increased data rate, Support of new carrier frequencies

	Enhancement to the operation of UEs with multiple panels
	LGE, Apple, Bosch, Futurewei, MediaTek, Toyota ITC, ZTE, Interdigital, Spreadtrum, Fujitsu, CATT, NTT DOCOMO, Intel, AT&T, Huawei, HiSilicon (16)
	OPPO, vivo, Sony, Volkswagen AG, Ericsson, Samsung, Xiaomi, Qualcomm, Nokia, Vodafone (10)
	

	FR1 assists FR2
	Huawei, HiSilicon, Toyota ITC (3)
	OPPO, vivo, Sony (3)
	


It was observed that companies considering this with high priority were more than companies not considering so, but the level of support was less than other areas which received the majority support. In addition, there were comments that the sidelink beam management was not properly studied in the Rel-16 study item phase and a full-fledged FR2 sidelink operation may lead to a too large work scope. The moderator thinks that the group can consider limiting the work scope of this area if included in Rel-17. The following aspects can be further discussed.
· Whether a study phase is necessary to identify solutions for sidelink beam management, operation of UEs with multiple panels, etc.

· How to limit the work scope of FR2 sidelink operation

· Whether only unicast needs to be considered in FR2 enhancement

· Whether the solution for FR2 can be applied to FR1

Support of sidelink CSI report to gNB

Company input on Support of sidelink CSI report to gNB is summarized as follows:
	Technical area
	Companies considering the area with high priority
	Companies NOT considering the area with high priority
	Associated motivations

	Support of sidelink CSI report to gNB
	OPPO, Huawei, HiSilicon, Fraunhofer, Apple, Volkswagen AG, Futurewei, ZTE, InterDigital, Spreadtrum, Intel (11)
	LGE, vivo, Sony, Bosch, MediaTek, Lenovo, MotM, Fujitsu, Ericsson, Samsung, Xiaomi, CATT, Qualcomm, Nokia, NTT DOCOMO, Continental, TCL (17)
	Increased data rate, Enhanced reliability and reduced latency, Power saving, Spectral efficiency enhancement


It was observed that support for sidelink CSI report to gNB is relatively weak, and considering its main motivation is the spectral efficiency enhancement, the moderator thinks that this area can be considered with low priority.

Sidelink DRX

Company input on Sidelink DRX is summarized as follows:
	Technical area
	Companies considering the area with high priority
	Companies NOT considering the area with high priority
	Associated motivations

	Sidelink DRX
	OPPO, LGE, Mitsubishi Electric, Huawei, HiSilicon, vivo, Sony, Apple, Sierra Wireless, Volkswagen AG, Futurewei, Philips, MediaTek, ZTE, InterDigital, Lenovo, MotM, Fujitsu, Samsung, Xiaomi, CATT, Qualcomm, KPN, Nokia, NTT DOCOMO, Intel, AT&T, FirstNet, Continental, Vodafone, TCL (31)
	Ericsson (1)
	Power saving


The majority supported Sidelink DRX as the objective of Rel-17. The moderator thinks that more detailed work scope needs to be identified and the following can be the starting point of further discussion:

· Definition of sidelink RRC states and the corresponding functionality

· Definition of on- and off-durations in sidelink and the corresponding UE procedure
· Mechanism to align DRX on-durations among the UEs communicating with each other

· Mechanism to align sidelink DRX with Uu DRX in an in-coverage UE
Other essential topics that need to be added for normative work in Rel-17 (see Proposal 6 of [1])

Company input on Other essential topics is summarized as follows:

	Technical area
	Companies considering the area with high priority
	Companies NOT considering the area with high priority
	Associated motivations
	Notes

	More than 2 layer and multi-TB transmission
	OPPO, Huawei, HiSilicon, vivo, Futurewei, Spreadtrum (6)
	
	Increased data rate, Spectral efficiency enhancement
	

	Enhanced SL power control
	OPPO, vivo, Huawei, HiSilicon (4)
	
	Power saving

Enhanced reliability and reduced latency

Spectral efficiency enhancement
	Closed-loop power control, Tx power indication in SCI

	SL CSI reporting enhancement
	OPPO, Huawei, HiSilicon, vivo, Apple, Futurewei, Lenovo&MotM (8)
	
	Increased data rate, Enhanced reliability and reduced latency, Spectral efficiency enhancement
	PMI reporting in unicast, CSI reporting for groupcast, CSI report using PSFCH

	Narrow or multiple/flexible sidelink BWP
	LGE, Vivo, Sony, Apple, Sony, Philips, Xiaomi, Intel, Huawei, HiSilicon (10)
	
	Power saving
	

	UE prioritized synchronization
	LGE, Philips (2)
	
	Enhanced reliability and reduced latency, Power saving
	

	Doppler and phase compensation for sidelink in FR2
	Mitsubishi Electric (1)
	
	Enhanced reliability and reduced latency
	

	Spatial multiplexing between Uu and PC5
	Huawei, HiSilicon (2)
	
	Spectral efficiency enhancement, Increased data rate
	

	Cross-carrier scheduling/sensing
	Vivo (1)
	
	Power saving, Enhanced reliability and reduced latency, Spectral efficiency enhancement
	

	Wake-up signaling in sidelink
	Vivo (1)
	
	Power saving
	

	Enhance QoS management and enabling predictive QoS
	Bosch, Volkswagen AG, Continental (3)
	
	Enhanced reliability/reduced latency, Enhanced spectral efficiency
	

	Discovery
	Futurewei (1)
	
	Enhanced spectral efficiency
	

	Enhanced coexistence with LTE
	Continental (1)
	
	Better technology penetration
	


There were several areas that received considerable support from the companies. The moderator thinks that the following can be considered in further discussions:
· SL CSI reporting enhancement such as PMI reporting in unicast, CSI reporting for groupcast, CSI report using PSFCH
· Narrow or multiple/flexible sidelink BWP
3.3. Sidelink evaluation methodology update

Company input on Sidelink evaluation methodology update is summarized as follows:
	Companies agreed with the scope
	Companies provided additional comments

	OPPO, LGE, Huawei, HiSilicon, vivo, Sony, Apple, Futurewei, Philips, MediaTek, Toyota ITC, ZTE, Samsung, Xiaomi, CATT, Qualcomm, KPN, Nokia, NTT DOCOMO, Continental (20)
	Bosch, Volkswagen: new metric and traffic model for V2X

Ericsson: Focus on public safety

Intel: new use cases other than V2X


The majority agreed with the scope captured in the template. The moderator thinks that the group can work on the detailed objectives based on it.
4. Proposal

The moderator proposes the following in preparing Rel-17 sidelink enhancement WI.
For the high level motivation of sidelink enhancement:

Proposal 1: Discuss the technical areas for sidelink enhancement considering the following motivations with higher priority

· Power saving

· Enhanced reliability and reduced latency

· Increased data rate

· Support of new carrier frequencies and operation scenarios
Proposal 2: Consider the motivations of Sidelink coverage enhancement and Network coverage enhancement in the UE relaying discussion.

For the potential objectives:

Proposal 3: Discuss the following potential objectives with first priority considering several further discussion points mentioned in this email thread:

· Sidelink evaluation methodology update

· Define the evaluation methodology for commercial and public safety use cases by RAN#88 (note: TR 37.885 is reused for V2X use cases)

· The existing methodology in TR37.885 should be used as the baseline and updates to the following models should reuse past models developed in 3GPP as much as possible (e.g. LTE ProSe)

· UE dropping model for commercial and public safety

· Channel model for indoor-to-indoor and outdoor-to-indoor

· Traffic model for commercial and public safety

· Evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840. 
· Sidelink with multi-carrier operation

· Specify SL carrier aggregation with synchronization across sidelink carriers

· Specify packet duplication

· Specify solutions for handling limited TX and RX capability, i.e., when the number of configured sidelink TX and RX carriers exceeds the UE capability on the number of simultaneous TX and RX carriers
· Further discussion points include
· Whether Rel-15 LTE sidelink design can be the baseline

· The scenario (i.e., the set of aggregated carriers) where the packet duplication is necessary

· Resource allocation enhancement

· Specify resource allocation to reduce power consumption of the UEs

· Study the benefit of UE scheduling another UE not being limited to mode 2(d) in Rel-16 study and inter-UE coordination based on message signaling/exchange before the resource selection (to be completed by RAN#XX) and specify the identified solution if deemed beneficial 
· Further discussion points include

· Whether Rel-14 LTE power efficient resource allocation (i.e., random selection and partial sensing) can be the baseline

· The length of the study phase and details of the potential candidates and requirements for UE scheduling another UE and inter-UE coordination
· Sidelink DRX

· Define on- and off-durations in sidelink and specify the corresponding UE procedure

· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other

· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE
· Further discussion points include

· Whether to define sidelnk RRC states and the corresponding functionality
Proposal 4: Discuss the following potential objectives with second priority considering several further discussion points mentioned in this email thread:
· Enhancement to FR2 operations

· Study solutions for sidelink beam management for up to [X] beams and operation of UEs with multiple panels (to be completed by RAN#XX) and specify the identified solution if deemed beneficial

· Topics to discuss

· How to limit the work scope of FR2 sidelink operation (e.g., by using assist from FR1) and whether only unicast needs to be considered in FR2 enhancement
· For example, discuss whether sidelink beam management can be supported by reusing the sidelink CSI framework defined in Rel-16 under the multi-carrier operations, which implies that FR2 enhancement will be limited to unicast and beam management will be performed using signalling in FR1 like RSRP measurement reporting of each beam in FR2.

· Whether the solution for FR2 can be applied to FR1 
· SL CSI reporting enhancement such as PMI reporting in unicast, CSI reporting for groupcast, CSI report using PSFCH

· Narrow or multiple/flexible sidelink BWP
· Further discussion topics include

· The commonality and difference in comparison to multiple sidelink carriers
· Power control for groupcast

· Power control for sidelink feedback

· New PSFCH format

· CBG-based HARQ feedback

· Enhancement to sidelink HARQ feedback report to gNB

· Simultaneous mode 1/2 configuration from TX UE perspective


