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1 Introduction

As discussed in RAN#85 and captured in RP-192296:

Proposal 3: Start two separate email discussions after RAN#85 (until RAN#86) with one email discussion scoping out detailed objectives for a Rel-17 sidelink enhancements WI (to be led by RAN1) covering general sidelink aspects and the other one scoping out detailed objectives for a Rel-17 sidelink relaying SI (to be led by RAN2).
· RAN#86 will decide whether to have a separate item for sidelink relaying or merge sidelink relaying to the general sidelink enhancement WI

This contribution is to collect companies view on the scope of Rel-17 sidelink relaying SI. Please note that this email discussion is to focus on the sidelink relaying and aspects related to general sidelink enhancement are to be discussed in another email discussion.

2 Discussion

2.1 Design principles

As discussed in RAN#85, the following high-level motivations needs to be considered for the identification of necessity/priority of the technical areas:

A. Increased data rate

B. Enhanced reliability

C. Reduced latency

D. Support of new carrier frequencies and operation scenarios

E. Power saving

F. Spectral efficiency enhancement

G. Sidelink coverage enhancement

H. Network coverage enhancement

Considering sidelink relaying functionality mainly relates to UE-to-network relay and UE-to-UE relay. Before looking into technical areas for each, it is necessary to understand whether the two relaying functionalities are motivated by any or some of the above high-level principles, and if yes, which one(s) are linked to each of relaying functionality.

Furthermore, companies are also invited to comment on the relevant use cases and scenarios, e.g., as captured in RP-192296, there are comments on the sidelink relaying usage, not only on coverage scenario (i.e., in / out-of / partial coverage), but also in:

· V2X;

· Public Safety;

· Commercial;

Question 2.1-1: For UE-to-network relaying, do you think it is associated with the above high-level motivation(s) and thus should be put into the sidelink relaying work? If yes, which motivations

	Company
	Which motivation(s) (i.e., A-H) it is linked to, OR none (i.e., should not be included in the sidelink relaying work)?
	Comments (on the use case and coverage scenarios)

	LGE
	H. Network coverage enhancement
	UE-to-Network relaying is more relevant to Public safety and V2N use cases. We assume that commercial use case is not the primary target as it will use sidelink only when the UEs involved in the same application are in close proximity (so the network coverage will be very similar in the UEs communicating via sidelink). Partial coverage scenario (some UEs are in coverage and other UEs are out of coverage) is the target, and we proposed to focus on FR1.

	OPPO
	A, B, E, H
	A: Relay assisted indirect connection helps to improve the channel quality of direct connection without relay, so the data rate can be improved as a result. It is helpful to improve the cell/coverage-edge performance.

B: Due to the same reason as for A, the improvement of channel quality can obviously benefit reliability as well.

E: From UE’s perspective, direct connection without relay means much higher TX power, compared to the power needed to reach a nearby relay UE

H: UE-to-network relay is helpful to extend the network coverage.

	OMESH
	A,B,C,E,F
	Multi-hop sidelink can improve every aspect of sidelink communications, therefore we think the technical emphasis shall be put on performance improvement rather than coverage. However, we think if the performances can be provided, the coverage issues are also resolved.

	KPN
	Main motivation is H. Though A., E. and F. may be added benefits.
	For Commercial use cases such as Residential, Office, Factory. Increasing data rates imply the use of higher frequencies (FR2). Indoor coverage then becomes an even greater problem. UE to NW relaying can help to solve this issue. We expect that no single solution (e.g. indoor basestations require cabling) will provide suitable solutions for all cases. Therefore we need UE-to-NW relaying as one of the solutions.

For Commercial IoT use cases. UEs can be in difficult to reach locations (within metal structures in a factory, within a truck/ship, deep inside a building, a container stacked amongst other containers). Relaying provides a solution.

For Public safety: Relaying for in-building coverage e.g. when indoor basestations are not available/reliable because the building is on fire.

In conjunction with satellite access (for commercial and public safety): UE with direct satellite access can relay to other UEs nearby (e.g. to UEs that do not have LoS to satellite).

	Huawei, HiSilicon
	Yes, it is associated with the following of the  high-level motivation(s) and thus should be put into the sidelink relaying work

The motivations are 

· Increased data rate

· Enhanced reliability

· Reduced latency

· Spectral efficiency enhancement

· Sidelink coverage enhancement

· Network coverage enhancement
	In SA2 135 meeting (Oct, 2019), it was agreed in S2-1910753 to revise SID of Study on System enhancement for Proximity based Services in 5GS to include the following KPI

· Support of UE-to-Network Relay (including service continuity, authorization, Multi-hop & QoS aspects); This objective needs to take commercial services into account.
It is therefore in addition to public safety and NCIS use cases, some use cases for relay captured in TS22.261 v17.0.1, table 7.7-1 including public safety broadband application, and other commercial use cases such as wearable and inhome data transfer shall also be considered. 
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	Sony
	D, E, H
	UE-to-network relaying enables new operation scenarios, such as local management, which can offload for the network especially for commercial use-case. For example, a smartphone can relay data from some battery limited devices like wearables. 

Power saving can be realized since a transmission power of sidelink can be reduced as compared to direct transmission in Uulink. 

UE-to-network relaying enables network coverage enhancement. The network coverage enhancement is helpful for V2X, PS and commercial use-cases. 

	Fraunhofer
	A, B E, H
	Relays are primarily expected to extend the network coverage, which is expected to result, in addition to the channel quality improvement, in meeting the reliability and data rate requirements. Relay-based direct communication may further result in power saving of UEs. In addition, relaying is particularly relevant for advanced groupcast communications in V2X as well as public safety use cases.

	Volkswagen AG
	A, B, E, H
	Relays will mainly extend the coverage. By this higher data rates and increased reliability can be expected. 

	Bosch
	H and B (sorted)
	H: we believe that UE-to-network relaying will enhance coverage as well as support partial coverage scenarios.

B: reliability can be enhanced, e.g., when:

· relays extend the communication range for remote UEs, or 

· the remote UEs are in coverage and relays redundantly (re-)transmit same messages from/to the gNB.

	Futurewei
	A, B, F, H
	Enhancements in these technical areas can be applied to V2X, Public safety, and commercial use cases.

	MediaTek
	Mainly H, with some benefits to F, E, A
	The main motivation is coverage enhancement, applicable to multiple use cases including commercial and public safety.  We see particular applicability to indoor coverage extension (identified as a use case in TR 22.866).  As a consequence of this, UEs that would otherwise be in poor coverage can use spectrum more efficiently and take advantage of higher data rates, and potentially save power (e.g. transmitting at lower power and less measurement due to searching for a better cell).

	CATT
	H
	H: To enhance network coverage is an important motivation for UE-to-network relay

	Spreadtrum
	E, H
	Power saving (wearables, public safety),  network coverage enhancement (public safety)

	Lenovo&MotM
	A, B, E, H
	A, B: UE-to-network relay can be used to improve the bit rate and reliability, especially for the cell-edge UE.

E: The power of TX UE can be saved in the case of UE-to-network relay because only the relay in proximity is the receiver. 

H: Obviously, UE-to-network relay can be used to extend the network coverage, which is similar to D2D relay.

	vivo
	A,E,D,H
	For commercial case, the UE-to-network relay can help for Increased data rate and Power saving, one of the key use case from our perspective the wearable/HMD devices connect to the network using smartphone as relay. For Public safety the UE-to-network relay can help for Network coverage enhancement.

	Ericsson
	none
	While UE-to-NW relaying may enhance network coverage in some specific scenarios, it has lower priority compared to UE-to-UE relaying. The reason is that the specification already contains features such as IAB for temporary coverage. Our view is that RAN WGs should work on adding motivated features that are missing in the specification 

	Xiaomi
	H
	Mainly for coverage extension.

	NTT DOCOMO
	A, B, D, F, H
	UE-to-NW relay improves NW coverage and is useful for V2X and Public safety. In addition, other use case (e.g. factory) can be considered, where higher frequency (e.g. FR2) with wider bandwidth can be used in wider area, which implies increased data rate. In addition, multiple candidates of transmission route could be found. Route selection leads to better reliability.

	Qualcomm
	Yes.

H (i.e. Network Coverage enhancements)

B
	· Public Safety;

· Commercial;

(Same solution for Public safety and commercial use cases)

	Nokia
	H
	UE-Network relaying is primarily related to network coverage extension. It can be useful for PS. 

	AT&T
	D, F, H
	For public safety use cases UE-NW relaying is beneficial for coverage enhancements. For commercial use cases in addition to network coverage enhancements, spectral efficiency improvement can also be important, since the UE relay can more efficiently aggregate data from multiple users depending on the relay architecture. This functionality can also support new operation scenarios, such as IIoT.  

	Apple
	A B, E F H
	H: this is the main objective of UE-to-NW relaying. But using a relay also have benefits to increase other QoS aspects, such as reliability and throughput, power efficiency (for remote UE only) and spectral efficiency. It does not help in the latency aspect, though. Enhancements can be applied to V2X, public safety and commercial use cases.

	Toyota ITC
	A, B, H
	UE-to-Network relaying can extend the network coverage and increase the data rate.

	Intel
	E, H
	Motivated primarily by 'Network coverage enhancement (H)', i.e. UE-to-Network relay extends the coverage over which a UE to network communication is possible. Also, UE-to-network relaying can help with power saving for UEs, e.g., wearable UEs.

Motivated by V2X (e.g. remote driving), public safety and commercial use cases.



	Philips
	E, H
	UE-to-Network relaying is an easy way to provide extra network coverage and hence an essential feature to support deep indoor use cases. An added benefit for IoT/wearable devices is that it can also reduce the transmit power. This is particularly useful if the traffic of the IoT/wearable device is relayed by a more powerful device in vicinity. See REFEC study (TR 22.866) in SA WG1 for more information on the various use cases for UE-to-Network relays.

	ZTE
	E,H
	For UE-to-Network relay, we think it can improve the network coverage. In addition, it may reduce the power consumption of cell-edge UE via the relay based sidelink communication.

We prefer V2X and commercial scenarios. For V2X, the UE type RSU may act as UE-to-Network relay. For commercial scenarios, the relay UE could help to forward the data packet from IIoT devices to network.

	Samsung
	H
	This feature can work for partial coverage scenario (i.e., UEs inside network coverage take the role of relaying for remote UEs outside network coverage). 

UE-to-network relaying can be studied in the sidelink relaying work which could be considered for public safety and V2X usage. 

	NOVAMINT
	H for V2X & Public Safety

H & E for commercial
	For commercial, main interests of relays are to address both Network coverage and power consumption especially in a multi hop context.

	FirstNet
	Yes.

H (NW Coverage enhancement)
	UE-Network relaying is primarily related to network coverage extension. It is very useful for PS. 

	Continental Automotive GmbH
	A, E, H
	Relaying is a mature research area in wireless communications. Thus, UE-to-Network relaying would benefit at least the following principles: A. Increased data rate, E. Power saving, and H. Network coverage enhancement.

These enhancements can be applied to V2X and public safety use cases.
A: With proper resource allocation, relaying can substantially increase end-to-end data rates (access and backhaul link). This could be particularly beneficial to cell-edge users. Finally, we consider this can consider both FR1 initially, and FR2, as next step.

E: Energy efficiency is a natural benefit of relaying, which could be especially important for power-limited devices.

H: Coverage enhancements is another clear opportunity, i.e., improving received signal levels and/or providing access to out-of-network-coverage spots. 



	CMCC
	A,B,E,H
	Relay mainly enhances coverage, and increases data rate and reliability especially for cell edge UEs. 
From remote UE perspective, power consumption could also be saved. 

	Sierra Wireless
	D.
Support of new carrier frequencies and operation scenarios
E.
Power saving

H.
Network coverage enhancement

Commercial use cases


	Main needed for IoT and consumer use cases to provide better coverage and battery life. Support for new carrier frequencies on unlicensed bands with and without LBT requirements is also important.

	Interdigital
	A, B, E, H
	UE-to-NW relaying provides network coverage enhancement but is also a means to improve data rate and reliability for UEs at the edge of coverage.  As was discussed in LTE FeD2D SI, power savings for the remote UE can also be achieved.


Question 2.1-2: For UE-to-UE relaying, do you think it is associated with the above high-level motivation(s) and thus should be put into the sidelink relaying work? If yes, which motivations

	Company
	Which motivation(s) (i.e., A-H) it is linked to, OR none (i.e., should not be included in the sidelink relaying work)?
	Comments (on the use case and coverage scenarios)

	LGE
	G. Sidelink coverage enhancement, 

B. Enhanced reliability
	UE-to-UE relaying is mainly to increase the sidelink communication range for Public safety and V2X use cases. We assume that commercial use case is not the primary target as it will use sidelink only when the UEs involved in the same application are in close proximity. In addition, UE-to-UE relaying can improve the reliability in some V2X applications, e.g., when a UE type RSU at the center of an intersection relays data between UEs whose LOS is blocked by buildings.

	OPPO
	A, B, E, G
	A: Relay assisted indirect connection helps to improve the channel quality of direct connection without relay, so the data rate can be improved as a result. It is helpful to improve the PC5-link performance when the two UEs are far from each other.

B: Due to the same reason as for A, the improvement of channel quality can obviously benefit reliability as well.

E: From UE’s perspective, direct connection without relay means much higher TX power, compared to the power needed to reach a nearby relay UE

H: UE-to-UE relay is helpful to extend the sidelink coverage.

	OMESH
	A,B,C,E,F
	Multi-hop sidelink can improve every aspect of sidelink communications, therefore we think the technical emphasis shall be put on performance improvement rather than coverage. However, we think if the performances can be provided, the coverage issues are also resolved.

	KPN
	G.
	For V2X (platooning): note that the 3GPP SA1 requirements do not include specific requirements on relaying.

For public safety UE-to-NW relaying (as an extension of the normal way of network/dispatcher based operations) is much more important than UE-to-UE relaying (which implies a different way of operations).

	Huawei, HiSilicon
	Yes, it is associated with the following of the high-level motivation(s) and thus should be put into the sidelink relaying work

The motivations are 

· Sidelink coverage enhancement

· Network coverage enhancement
	The use cases include at least public safety, platooning and commercial use cases mainly for coverage extension.

	Sony
	E, G
	Power saving can be realized since a transmission power of sidelink can be reduced as compared to direct transmission in Uulink.

UE-to-UE relaying enables sidelink coverage enhancement. The sidelink coverage enhancement is helpful mainly for V2X and PS use-cases.

	Fraunhofer
	A, B, E, G
	Besides sidelink coverage enhancements, UE-to-UE relay can help in improving the reliability as well as the data rate needed in V2X and public safety use cases, such as groupcast communications. UE-to-UE relay typically applies for UEs in proximity, resulting in UE power saving.

	Volkswagen AG
	A, B, E, G
	Relays will mainly extend the coverage. By this higher data rates and increased reliability can be expected. 

	Bosch
	G and B
	G: this may be achieved in different scenarios, e.g., in V2X, cross road intersections, and among platoon members.

B: e.g., if relays can redundantly (re-)transmit messages (with high QoS) between UEs standing beyond the required communication range.  

	Futurewei
	A, B, F, G
	Enhancements in these technical areas can be applied to V2X, Public safety, and commercial use cases.

	MediaTek
	Mainly G, with some benefits to F and A
	Here we understand that the main motivation is extending the sidelink coverage.  This could allow UEs that would otherwise be in poor sidelink coverage to use spectrum more efficiently and take advantage of higher data rates.  We see this as primarily applicable to public safety use cases.

	CATT
	B, G
	We think UE-to-UE relaying is mainly focus on V2X use case, e.g., vehicle UE or RSU can be as a relay to forward the V2X signalling between UEs whose LOS is blocked by buildings or enlarge the sidelink coverage.

	Spreadtrum
	G 
	Sidelink coverage enhancement (communication range requirements, i.e., 1000m)

	Lenovo&MotM
	A, B, G
	UE-to-UE relay can be used to extend the sidelink coverage. Also, the reliability and bit rate can be improved comparing to the direct communication.

	vivo
	
	The use case of UE-to-UE relay is not clear enough, we suggest to discuss the use case first.

	Ericsson
	G
	This is demanded by public safety operators and not supported by any feature in the specification. The requirement is to have one-hop communications (i.e., with one UE relay node). For Rel-17, focus should be on PS, leaving out V2X and other commercial UCs. As usual, it may be used for other UCs if the corresponding requirements are met.

	Xiaomi
	G
	Mainly for coverage extension.

	NTT DOCOMO
	G
	UE-to-UE relay is beneficial for better sidelink coverage on V2X and public safety.

	Qualcomm
	Yes.

G (i.e. Sidelink Coverage enhancements)
	

	Nokia
	G
	High priority for public safety

	AT&T
	D, F, H
	For public safety use cases UE-UE relaying is beneficial for coverage enhancements. For commercial use cases in addition to network coverage enhancements, spectral efficiency improvement can also be important, since the UE relay can more efficiently aggregate data from multiple users depending on the relay architecture than unicast links. This functionality can also support new operation scenarios, such as IIoT.  

	Apple
	A, B, E, F, G
	Can be applied in V2X, public safety and commercial use case

	Toyota ITC
	B, G
	UE-to-UE relaying can extend sidelink coverage. This feature would be important in some scenarios (e.g., LOS path is blocked by surrounding buildings, trucks/buses, etc.).

	Intel
	G
	Motivated by 'Sidelink coverage enhancement (G)', i.e. UE-to-UE relay extends the sidelink coverage to enable UEs that would not be in range for direct sidelink communication to communicate.

Motivated by V2X (e.g. platooning, video data sharing between V2X UEs via UE type RSU)/PS use cases. 

	Philips
	B, G
	Agree with LGE 

	ZTE
	NONE
	We think it is better to study UE-to-Network relay first in Rel-17. The UE-to-UE relay could be de-prioritized. 

	Samsung
	
	We do not see any urgency to consider UE-to-UE relaying in Rel-17 since the usage of UE-t-to-UE relaying is not clear. RAN should prioritize the study of UE-to-NW relaying over UE-to-UE relaying in Rel-17. If needed, UE-to-UE relaying could be specified with taking into account the study outcome of UE-to-NW relaying.

	NOVAMINT
	E, G, H and F in some extends
	For most commercial vertical use cases, relay is mostly a mean to achieve communication to the network and this when not in coverage and in the most power efficient way (for IoT, power efficiency is even the most important criteria regardless of coverage in or out). 

However, in a multi hop context, there are in fact 2 parts: UE-to-UE relays until the last relay and then UE-to-Network relay for the last relay.

Therefore, UE-to-UE relay is very important for verticals and the motivations are power savings, network coverage and by extension sidelink coverage enhancement in order to be able to reach UEs which could be distant.

For vertical use cases, UE-to-UE relay part is expected to be using unlicensed spectrum.

	FirstNet
	G. sidelink coverage enhancement 

B. Enhanced reliability
	UE-to-UE relaying is an essential feature for sidelink communication range extension for Public safety. Additionally, UE-to-UE relaying can improve the reliability in some PS applications such as obstruction of LOS. 

Direct communication between distant UEs without relay implies much higher TX power that is not desirable.

The  PS  needs require at least one-hop communications.

	Continental Automotive GmbH
	A, G
	Properly configured relaying schemes (multi-hop) could increase end-to-end data rates. We see benefit in V2V domain. In addition, sidelink coverage is another clear benefit of UE-to-UE relaying. 

	CMCC
	A,B, E,G
	Relay mainly enhances coverage, and increases data rate and reliability of transmission between source UE and destination UE. 
From source UE and destination UE perspective, power consumption could also be saved. 

	Sierra Wireless
	D.
Support of new carrier frequencies and operation scenarios
E.
Power saving


	UE-to-UE is similar to UE-Network but there is no need to provide high coverage for UE-to-UE.

	Interdigital
	A, B, E, G
	UE-to-UE relay is meant to improve sidelink coverage.  However, similar to the previous question, the motivations of data rate, reliability, and power savings associated with UE-to-NW relay also apply to relaying of sidelink traffic.


2.2 Relaying Solution

2.2.1 UE-to-Network Relaying

For UE-to-network relaying, as captured in RP-192296, one reference design is Rel-13 ProSe UE-to-network relaying in LTE, which is L3-based, the other design is Rel15 FeD2D SID in LTE, which is L2-based. Therefore, the first question is relating to the selection of L2 or L3-based UE-to-network relaying architecture, and whether the selection decision can be done during RAN#86 or should be included as a part of the work.

Question 2.2.1-1: For UE-to-network relaying, which architecture, i.e., L2-based/L3-based, needs to considered in RAN?

Option-a: This can be included as a part of the study work;

Option-b: A selection decision is needed at RAN#86, and please clarify the L2 and/or L3 preference in comments if this option is selected;

	Company
	Selected option(s)
	Comments

	LGE
	Option-a
	There are many technical aspects to consider in making such decision. So the technical discussion and analysis regarding the choice of architecture should be done in the respective WGs. Also study on L2 or L3 relaying requires coordination with SA2 (FS_5G_ProSe).

	OPPO
	B
	On one hand, with the target to finish normative work within Rel-17, it would be more efficient if the work can focus on a specific architecture, rather than leaving all aspects open. On the other hand, considering the alignment with the on-going study by SA2, the stage-2 conclusion should be ready at least before 2020-Q2 when RAN2 starts related work, so there is less reason to further deviate from stage-2 conclusion.

	OMESH
	B
	L2 based Uu multihop relaying has been studied in R16, it is better to adapt the L2 architecture to sidelink

	KPN
	Option-b: L2 relaying
	Normal network based services provide L2 connections/bearers. This is where network aspects like services, subscriptions, charging, security, et cetera are based on. With L2 relaying, the relay simply provides a network coverage extension with little impact on the service that is provided by the operator. L3 relaying on the other hand runs the risk of defining a completely different service; that is not desired. Note also service continuity / handovers are currently based on a L2 connections; service continuity from an indirect (relay) connection to a direct network connection should behave the same as handovers. That will not be the case with L3 relaying. 

	Huawei, HiSilicon
	We are fine for either option-a to include it as part of the study work; or option-b, a selection decision is made at RAN#86. To save meeting time, it is preferable if a decision could be made in RAN#86 meeting


	The following table provides brief comparison between L2 and L3 relay

KPI

L3 based UE Relay
L2 based UE Relay
Network controllability
No.  gNB is unaware of remote UE
Yes.  RAN controlled relay UE selection, direct/indirect path selection, etc
Security
Low. Remote UE’s relayed data is decrypted at relay UE
High.  Remote UE’s relayed data is NOT decrypted at relay UE
Service continuity
Longer interruption time when remote UE switches between direct link and indirect link, or between one relay UE to another relay UE
Shorter interruption time as it is under RN control
QoS assurance
Low.  Not support multi-path forwarding for robustness transmission
High.  Supports multi-path forwarding for robustness transmission
Forward compatibility
Can’t support commercial use cases where security, service continuity and QoS are needed
Supports both public safety and all commercial use cases
Therefore for UE-to-network relaying, we feel L2-based relay is preferred for the following reasons

· L2 relay supports better network (RAN) controllability, security, service continuity and QoS
· L2 relay can well supports more broad use cases including PS and commercial ones
· L2 relay could provide a unified framework for both UE-to-Network and UE-to-UE relay
· L2 relay has good forward compatibility
Certainly, as L3 relay was specified in LTE for public safety, the specification efforts in NR may be smaller. However, considering a more unified type of relay is needed for all the uses cases including public safety and various commercial cases, L2 relay would have more advantages over L3 relays. On the other hand, as IAB has similar structure of L2 relay, some functions could be reused to reduce the spec efforts. Further study could be conducted on the scope of the L2 relay and specification efforts.  



	Sony
	Option b
	In order to avoid such discussion which was already done in the study for FeD2D, we prefer option b and think it should be L2-based.

	Fraunhofer 
	Option-b
	The normative work for L2 Uu multihop relaying can be adapted for sidelink.

	Volkswagen AG
	Option-a
	It can be a short study. The main goal would be to identify the best approach to meet the V2X requirements.

	Bosch
	Option-b
	It is important to consider a decision at RAN#86 after aligning with SA2 outcome. As Sony stated, we also recommend to avoid this discussion in RAN2 (as it was done in FeD2D).

	Futurewei
	Option-b: L2-based
	We agree with Huawei’s analysis between L2-based and L3-based relay approaches and Sony’s observation that the study in FeD2D can be taken into account, and would like to avoid repeating similar discussion in RAN2. 

	MediaTek
	b
	We think it would be better to select the architecture as part of the SI/WI drafting (as was done for FeD2D), rather than spend WG time.

We prefer L2 as it offers better management by the gNB of the remote UE, and particularly because it allows end-to-end security (gNB<->remote UE) which is critical for some use cases.  Regarding technical inputs to the decision, we understand SA2 are discussing this issue and should hopefully be able to provide some guidance for RAN#86.

	CATT
	Option-a
	We think to select L2 or L3 protocol needs more technical discussion. Also this issue is related SA2 study item. So we prefer to conclude this issue in the study work.

	Spreadtrum
	Option-b
	L2-based relay may reduce ciphering and deciphering complexity, ensure service privacy and provide effective tolling, but requiring to design a new architecture. LTE L3-based relay can be reused with limited specification effort. We can make a selection first based on the past studies of the L2-based and L3-based relays. We prefer L2-based relay.

	Lenovo&MotM
	Option-a
	The selection of L2 and L3 should be based on the sufficient technical analysis. Therefore, it is not reasonable to be decided in RAN plenary without the sufficient evaluation. It can be left for study stage.

	vivo
	B
	We are ok to do the decision at RAN 86.

	Ericsson
	Option B: L3-based
	The Rel-13 design targeted PS and, consequently, still apply here. 

The requirements of PS can be met with L3 relaying. As compared to L2 relaying, the use of L3 relaying would simplify the development of UEs, which is critical for a UC like public safety with relatively low volumes. In addition, it would simplify the introduction of enhancements in a later release (e.g., multi-hop, etc.), if necessary.

	Xiaomi
	Option b
	L2 relay provides better security and management, but requires more work and time. In next RAN meeting, decision could be made considering the whole R17 package. L3 relay is also acceptable for us if not enough time left.

	NTT DOCOMO
	Option-a
	We think that it should be discussed firstly in the SI.

	Qualcomm
	Option-b
	L3-based relay

	Nokia
	Option b-L3, or option a
	

	AT&T
	Option b-L2
	We believe there are efficiency advantages to an L2 relay design. Also, IAB supports L2-relaying and some concepts may be reused for Sidelink which could reduce the specification effort. In addition to single-connectivity scenarios, we believe Sidelink should support multi-connectivity in Rel-17. In this case, relay functionality which sits below the PDCP (i.e. L2-based) is preferable to enable efficient coexistence of single-and multi-connectivity based Sidelink.

	Apple
	Option-b
	We support to use L2 relay.

	Toyota ITC
	Option-a
	We prefer to have a short study on L2-relaying and L3-relaying to assess the suitability of the two approaches for different use cases (V2X, public safety, commercial services).

	Intel
	Option-b
	L2 vs. L3 relaying needs to be considered in RAN as this has a significant impact on the amount of work required within RAN2 and possibly RAN1.

If it is possible to take a decision at RAN#86 then this is preferable. Otherwise this should be part of the study.

We should avoid specifying both options for NR.

We prefer L2 relaying.

	Philips
	Option b
	We prefer layer 2 relaying given the enhanced security and enhanced performance over layer 3 relaying. In particular for use cases whereby health related data is transmitted via relay to the network, it would be unacceptable if the relay UE would have any means to access or tamper with the data.

	ZTE
	Option a
	L2 and L3 relay were studied in R13 UE-to-network relay WI and R14 feD2D UE-to-network relay SI respectively. For the L3 relay, the remote UE does not need to maintain RRC connection with network and the data packets routing is performed at IP layer, which is simple to implement. For the L2 layer, a new adapt layer between PDCP and RLC is designed to perform the data packet routing. Network can provide better control of remote UE and the data packet is transparent to relay UE since the PDCP layer is between remote UE and network. When it comes to NR sidelink relay, it is suggested to study both options as a part of the study work.

	Samsung
	Option-a
	RAN can analyse each options for sidelink purpose during the study phase. We slightly prefer to L3-based relaying architecture. L3-based relaying is simple. This architecture is already studied and specified as ProSe relay in LTE. 

	NOVAMINT
	Option a
	Architecture should be defined by taking into consideration use cases which will be deployed and multi-hop can have an impact on which type of relays to be used. FeD2D didn’t consider at the time neither the use cases brought by REFEC or NCIS nor the multi hop context. 

	Continental Automotive GmbH
	Option a
	We consider appropriate to have at least a short discussion about this. Particularly, the study item should identify pros-and-cons of both alternatives before arriving to a conclusion on this. 

	CMCC
	B
	We think that UE-network relay should be under network control with coordination among network, relay-UE and remote UE. And considering that both FeD2D and IAB support L2-based relay, we prefer to study L2-based only.

	Sierra Wireless
	Prefer option B with L2 but would also be OK with option A.
	Study was already done so should try to go with outcome of the study that L2 should be used.

	Interdigital
	Option b
	A decision on this can be made in RAN to avoid additional work during the SI/WI phase.  If a decision cannot be made, then it is ok to study further in an SI phase.  L2 relay is preferable to meet motivations of 


Secondly, as discussed at the last RAN/SA plenary, another dimension is the necessity of multi-hop. Therefore, the second question is on whether one hop (with one relay node) or multiple hops (with multiple relay nodes) is to be considered.
Question 2.2.1-2: For UE-to-network relaying, whether multi-hop needs to be considered in RAN?

Option-a: This can be included as a part of the study work;

Option-b: A selection decision is needed at RAN#86, and please clarify the necessity of multi-hop in comments if this option is selected;

	Company
	Selected option(s)
	Comments

	LGE
	Option-b
	We think this is related to the time plan issue. If RAN decides to have a WI in Rel-17, then practically there will be no chance to consider multi-hop relaying. If Rel-17 will have only a SI, then multi-hop can be considered as a part of the study depending on the expected work load and TU allocation.

	OPPO
	B
	Same comment as for Q2.2.1-1.

	OMESH
	B
	Same comments as for the previous question.

	KPN
	Option-a (partly)
	KPN acknowledges that it may be difficult to also include multi-hop in Rel-17. In that sense multi-hop UE-to-NW can be done as a second priority. Still it is proposed to include a limited investigation in the study in order to ensure no solutions are selected for single-hop relay that would be incompatible with a later enhancement with multi-hop.

	Huawei, HiSilicon
	We are fine for either option-a to include it as part of the study work; or option-b, a selection decision is made at RAN#86. 


	For UE-to-network relaying, we suggest both one-hop relay and multiple-hop relay are  considered as part of the WI/SI writing in RAN as they could depend on the use cases. To save WG time in the normative work, a prioritization could be made after considering this specific point.

	Sony
	Option b
	In the purpose of not increasing the complexity for Rel-17 sidelink communication, we should not consider the multiple hop relay at least in Rel-17.

	Fraunhofer
	Option-b
	Needs to be decided at RAN w.r.t time units available.

	Bosch
	Option-b
	At least in Rel-17, we do not see the need for a multi-hop RAN design. Hence, it might be sufficient with such a limited time to consider a basic one-hop design (including one relay node: Node ( Relay ( Node). 

	Futurewei
	Option-b
	The support of one hop relay can be prioritized, with possible support of multi-hop relay if time allows. 

	MediaTek
	B
	Based on the previous comments we do not see strong use cases requiring multihop, and it could add a lot of complexity.  We think it should be excluded.

	CATT
	Option-b
	We think in R17, multi-hop can be de-prioritized.

	Spreadtrum
	Option-a
	Prioritize one hop 

	Lenovo&MotM
	Option b
	Once Multi-hop is involved, the mechanism of routing and bearer mapping need to be studied. However, the issues of routing and bearer mapping are complicated. Therefore, if Rel-17 includes a study and complete normative work, Multi-hop should not be included. If Rel-17 is a SI, Multi-hop can be included.

	vivo
	B
	We think we should give the decision at RAN #86. It is not so urgent for multi-hop.

	Ericsson
	One hop (i.e., one UE-to-NW relay node)
	If part of the Rel-17 work, it should focus on the simplest cases. Enhancements can be introduced in a later release, if justified.

	Xiaomi
	Option b
	Not needed.

	NTT DOCOMO
	Option-b
	This will be decided based on design principals. Even if multi-hop is included, one-hop should be prioritized.

	Qualcomm
	Option-b
	Design assuming single hop.

No optimisation for multi hop relaying in specification work.

	Nokia
	Option b:  single hop is sufficient, if at all. 
	 

	AT&T
	Option-b, multi-hop
	While we see challenges with multi-hop relaying for an L3-based design, similar to IAB, multi-hop relaying can be natively supported with an L2-based design, although it may not be optimized for in Rel-17.

	Apple
	Option B
	We need prioritize one-hop relay solution.

	Intel
	Option-a
	Agree with KPN view above. Multi-hop should be considered as part of a study item or study phase of a WI and any relay solution should keep in mind the extensibility to multi-hop. 

The WI could be limited to specifying single hop for Rel-17.

	Philips
	We are fine for either option-a to include it as part of the study work; or option-b, a selection decision is made at RAN#86. 
	If multi-hop not included in R17, due to insufficient time units available, then similar as KPN suggested a short study may be needed to ensure that no solutions are selected for single-hop relay that would be incompatible with a later enhancement with multi-hop.

	ZTE
	Option b
	The multi-hop UE-to-network relay implicitly means that the UE-to-UE relay should be supported in advance. We see no strong motivations for the UE to UE relay in V2X and commercial scenario. It is suggested not to consider the multi-hop UE-to-Network relay as well.

	Samsung
	Option-b
	One-hop only is available for UE-to-NW relaying. 

If we consider more than one hop then it automatically supports UE-to-UE relaying on top of the UE-to-NW relaying. The extension to multi-hop could be studied in the future release. 

	NOVAMINT
	Option a
	Not including multi hop context perspective in Release 17 is a recipe for designing a solution that may not be adapted in the future and need to be completely redone and throw away when doing multi-hop later on.

	FirstNet
	Option-b
	Design assuming at least a single hop.

	CMCC
	B
	It depends on time plan. If time is limited, we propose to focus on one-hop.

	Sierra Wireless
	Option b – Multi-hop a lower priority.
	Multi-hop can be considered as a lower priority. If include this would require more TU as the mechanism of routing requires studied. 

	Interdigital
	Option b
	We think this should be decided in RAN#86, to avoid having to discuss this during the SI/WI phase.  We think relaying should consider multi-hop in order to address use cases in both V2X, public safety and commercial areas.


2.2.2 UE-to-UE Relaying

Similarly, the question on L2/L3-based solution holds for UE-to-UE relaying as well.

Question 2.2.2-1: For UE-to-UE relaying, which architecture, i.e., L2-based/L3-based, needs to considered in RAN?

Option-a: This can be included as a part of the study work;

Option-b: A selection decision is needed at RAN#86, and please clarify the L2 and/or L3 preference in comments if this option is selected;

	Company
	Selected option(s)
	Comments

	LGE
	Option-a
	There are many technical aspects to consider in making such decision. So the technical discussion and analysis regarding the choice of architecture should be done in the respective WGs. Also study on L2 or L3 relaying requires coordination with SA2 (FS_5G_ProSe).

	OPPO
	B
	Same comment as for Q2.2.1-1. Besides, we tend to benefit if the final conclusion on L2/L3 are aligned between UE-to-network and UE-to-UE relay.

	OMESH
	B
	Same comments as for the previous question.

	KPN
	B
	From a service perspective, UE-to-UE relay is a fundamentally different feature from UE-to-NW relay. UE-to-NW relay is an extension of the normal UE to network communication. UE-to-UE relay is an extension of single hop UE-to-UE sidelink communication. May be we first need to ensure that we have services developed with UE-to-UE sidelink communication before we introduce relaying. Note that in the 3GPP SA1 REFEC normative work UE-to-UE relay is not included in the normative requirements. Even for V2V communication (the main use case for UE-to-UE relaying), there are no specific requirements for UE-to-UE relaying.

	Huawei, HiSilicon
	We are fine for either option-a to include it as part of the study work; or option-b, a selection decision is made at RAN#86. To save meeting time, it is preferable if a decision could be made in RAN#86 meeting


	 See comments provided for Question 2.2.1-1

	Sony
	Option b
	Similar to reason explained for question 2.2.1-1, we prefer option b and think it should be L2-based.

	Fraunhofer 
	Option-b
	Same comment as previous question.

	Volkswagen AG
	Option-a
	It can be a short study. The main goal would be to identify the best approach to meet the V2X requirements.

	Bosch
	Option-b
	Same as Q2.2.1-1

	Futurewei
	Option-b: L2-based
	Same as Q2.2.1-1.

	MediaTek
	B
	As much as possible, the UE-to-UE and UE-to-network architectures should be aligned.

	CATT
	Option-a
	Same comments as Question 2.2.1-1. 

	Spreadtrum
	Option-b
	Same as Q2.2.1-1.

	Lenovo&MotM
	Option-a
	See comments for Q2.2.1-1. Both UE-to-UE relaying and UE-to-network relaying should have common protocol stack.

	Vivo
	B
	We think we should give the decision at RAN #86. To us the use case of UE-to-UE relay is not clear enough.  

	Ericsson
	Option B: L3-based
	A unified relaying solution is desirable. Given that Rel-13 already established that for PS purposes L3 UE-to-NW relaying is preferable, our view is that UE-to-UE relaying should be realized at L3 too.

The requirements of PS can be met with L3 relaying. As compared to L2 relaying, the use of L3 relaying would simplify the development of UEs, which is critical for a UC like public safety with relatively low volumes. In addition, it would simplify the introduction of enhancements in a later release (e.g., multi-hop, etc.), if necessary.

	Xiaomi
	Option b
	Same as Q2.2.1-1. Same relay architecture should be used for UE-NW and UE-UE relay.

	NTT DOCOMO
	Option-a
	Same as Q2.2.1-1.

	Qualcomm
	Option-b
	L3-based relay

	Nokia
	Option b-L3
	

	AT&T
	Option b-L2
	We believe there are efficiency advantages to an L2 relay design. Also, IAB supports L2-relaying and some concepts may be reused for Sidelink which could reduce the specification effort. In addition to single-connectivity scenarios, we believe Sidelink should support multi-connectivity in Rel-17. In this case, relay functionality which sits below the PDCP (i.e. L2-based) is preferable to enable efficient coexistence of single-and multi-connectivity based Sidelink.

	Apple
	Option b
	Same as Q2.2 1-1

	Toyota ITC
	Option-a
	Same as Q2.2.1-1.

	Intel
	Option-b
	Similar response as to Q2.2.1-1. 

UE-to-UE relaying should follow the same approach as UE-to-Network relaying (i.e. Consider L2 relaying for both or L3 relaying for both) and use as much commonality as possible. We should avoid specifying both L2 and L3 solutions for NR.
We prefer L2 relaying.

	Philips
	We are fine for either option-a to include it as part of the study work; or option-b, a selection decision is made at RAN#86.
	

	ZTE
	Option b
	We see no strong motivations for the UE to UE relay in V2X and commercial scenario. 

	Samsung
	
	Same architecture as UE-to-NW relaying. After completing the study on UE-to-NW relaying, the same option for UE-to-NW relaying can be applied to UE-to-UE relaying.

	NOVAMINT
	Option a
	See comment in 2.2.1-1

	Continental Automotive GmbH
	Option a
	Again, we consider appropriate to have at least a short discussion about this. Particularly, the study item should identify pros-and-cons of both alternatives before arriving to a conclusion on this. 

	CMCC
	B
	It depends on time plan. If time is limited, we propose to make a decision at RAN#86.

	Sierra Wireless
	Prefer option B with L2 but would also be OK with option A.
	See comments provided for Question 2.2.1-1

	Interdigital
	Option b
	The architecture should be aligned with UE-to-NW relay, so preference would be L2 relay.


Similarly, the same necessity question on whether one hop (with one relay node) or multiple hops (with multiple relay nodes) is to be considered for UE-to-UE relaying as well. 
Question 2.2.2-2: For UE-to-UE relaying, whether multi-hop needs to be considered in RAN?

Option-a: This can be included as a part of the study work;

Option-b: A selection decision is needed at RAN#86, and please clarify the necessity of multi-hop in comments if this option is selected;

	Company
	Selected option(s)
	Comments

	LGE
	Option-b
	We think this is related to the time plan issue. If RAN decides to have a WI in Rel-17, then practically there will be no chance to consider multi-hop relaying. If Rel-17 will have only a SI, then multi-hop can be considered as a part of the study depending on the expected work load and TU allocation.

	OPPO
	B
	Same comment as for Q2.2.1-1.

	OMESH
	B
	Same comments as for the previous question.

	KPN
	B
	Not sure if UE-to-UE relaying should be included. However, if it is introduced for V2X applications (e.g. when using FR2 in a platoon of cars to communicate from the front to the back of the platoon) then restricting to only one hop does not make sense. Where is the V2X application that will work successfully with one hop UE-to-UE relaying?

	Huawei, HiSilicon
	We are fine for either option-a to include it as part of the study work; or option-b, a selection decision is made at RAN#86. 


	For UE-to-UE relaying, we suggest both one-hop relay and multiple-hop relay are considered as part of the WI/SI writing in RAN as they could depend on the use cases. To save WG time, prioritization could be made  after considering this specific point.

	Sony
	Option b
	Similar to reason explained for question 2.2.1-2, we should not consider the multiple hop relay at least in Rel-17.

	Fraunhofer
	Option-b
	Same comment as previous question.

	Bosch
	Option-b
	Same as Q2.2.1-2

	Futurewei
	Option-b
	The support of one hop relay can be prioritized, with possible support of multi-hop relay if time allows.

	MediaTek
	b
	As with UE-to-network, we don’t see a critical need and think we shouldn’t take on the complexity in this release.

	CATT
	Option-b
	Same comment as Question 2.2.1-2. Multi-hop can be de-prioritized in R17.

	Spreadtrum
	Option-a
	Prioritize one hop

	Lenovo&MotM
	Option b
	See comment for Q2.2.1-2.

	vivo
	B
	We think we should give the decision at RAN #86.  

	Ericsson
	One hop (i.e., UE-relay-UE)
	Restricted to UEs that are in partial coverage or out coverage. Rel-17 can focus on the basic requirement by PS. Enhancements can be introduced in a later release, if justified.

	Xiaomi
	Option b
	Not needed.

	NTT DOCOMO
	Option-b
	Same as Q2.2.1-2

	Qualcomm
	Option-b
	Design assuming single hop.

No optimisation for multi hop relaying in specification work

	Nokia
	Option b:  single hop is sufficient.
	

	AT&T
	Option-b, multi-hop
	While we see challenges with multi-hop relaying for an L3-based design, similar to IAB, multi-hop relaying can be natively supported with an L2-based design, although it may not be optimized for in Rel-17.

	Apple
	Option b
	See Comment for Q2.2 1-2

	Intel
	Option-a
	Similar to Q2.2.1-2, multi-hop should be considered as part of a study item or study phase of a WI and any relay solution should keep in mind the extensibility to multi-hop. The WI could be limited to specifying single hop for Rel-17.

	Philips
	We are fine for either option-a to include it as part of the study work; or option-b, a selection decision is made at RAN#86. 
	If multi-hop not included in R17, due to insufficient time units available, then a short study may be needed to ensure that no solutions are selected for single-hop relay that would be incompatible with a later enhancement with multi-hop.

	ZTE
	Option b
	We see no strong motivations for the UE to UE relay in V2X and commercial scenario. It is suggested not to consider the multi-hop UE-to-UE relay.

	Samsung
	
	One hop from UE relay to remote UE if supported. 

	NOVAMINT
	Option a
	See comment in 2.2.1-2

UE-to-UE relays without considering multi hop is a non sense

	CMCC
	B
	It depends on time plan. If time is limited, we propose to focus on one-hop.

	Sierra Wireless
	Option b – Multi-hop a lower priority.
	Multi-hop can be considered as a lower priority. If include this would require more TUs as the mechanism of routing requires studied.

	Interdigital
	Option b
	Same as our comment from 2.2.2-1.


2.3 Potential technical area

As captured in RP-192296, one thing to further confirm is the principle to focus on high layer aspect of supporting UE relaying operation and minimize physical layer changes.

Question 2.3-1: Do you agree with the principle that the work on sidelink relaying should be RAN2-led?

	Company
	Yes/No
	Comments

	LGE
	Yes
	Considering other expected topics in RAN1 in the limited TU situation, we would like to take the principle of no physical layer changes in supporting sidelink relaying (hence no TU allocation to RAN1). RAN2 should focus on the relaying architecture and protocol.

	OPPO
	Yes
	The key impacts would be above PHY layer, given the principle of minimizing PHY layer changes.

	OMESH
	Yes
	

	KPN
	Yes
	

	Huawei, HiSilicon
	Yes 
	We agree with the principle that the work on sidelink relaying should be RAN2-led. however the work must also be supported by necessary physical layer changes 

	Sony
	Yes
	It seems that the majority of the work on sidelink relays resides in RAN2

	Fraunhofer 
	Yes
	This can be RAN2 lead with required support from RAN1.

	Bosch
	Yes
	This can be a RAN2-led SI/WI with minimum L1 impacts. Also due to limited time, basic sidelink L2/L3 relay design can reuse existing RAN2 achievements in previous work. 

	Futurewei
	Yes
	The work should be RAN2-led and focused on L2/L3 protocol works. 

	MediaTek
	Yes
	We are open to some work in RAN1 (e.g. to evaluate whether PHY needs to be involved in discovery), but it should be limited, and the bulk of the work seems clearly in RAN2.

	CATT
	Yes
	

	Spreadtrum
	Yes
	Major work, i.e., relay (re)-selection, service continuity, and handover, are observed in RAN 2.

	Lenovo&MotM
	Yes
	This topic is expected to minimize RAN1 impact.

	vivo
	Yes
	It is expected that the main work should be done in RAN2, however, it is probably that there are some physical layers changes are required, and how much work depends on which relay architecture is chosen. For example, if L2 relay is agreed, some resource allocation enhancements may be needed for in-band relay. Additionally, RLM/RRM for relay/remote node may be inevitable. Even if L3 relay is agreed, discovery channels may be required similarly as Rel-13 D2D. 



	Ericsson
	Yes
	As a part of a single item on sidelink. Note that depending on the solution, RAN impact may be small (e.g., for L3 relay).

	Xiaomi
	Yes
	RAN1 work is also needed, e.g. discovery.

	NTT DOCOMO
	Yes
	

	Qualcomm
	Yes
	

	Nokia
	Yes
	

	AT&T
	Yes
	

	Apple
	Yes
	

	Toyota ITC
	Yes
	

	Intel
	Yes
	We are not sure of the intention of the question, but we concur that relaying requires RAN2 work for protocol architecture design. Any PHY impact if L2 relaying is chosen, should be considered.

	Philips
	Yes
	This can be RAN2 lead with required support from RAN1.

	ZTE
	Yes
	It suggested to reduce the physical layer change as much as possible. 

	Samsung
	Yes
	

	NOVAMINT
	Yes 
	Should be RAN2-led

	FirstNet
	Yes
	

	Continental Automotive GmbH
	Yes
	Several enhancements could be needed at PHY-layer.

	CMCC
	Yes
	

	Interdigital
	Yes
	


To support the UE-to-network/UE-to-UE relaying functionalities, what key technical area(s) need to be considered in RAN? E.g., 

A. Relay (re-)selection criterion and procedure; 

B. Relay/Remote UE authorization, for which RAN3 impact is foreseen;

C. Cross-RAT Uu configuration of sidelink relaying, e.g., NR sidelink relaying configuration by LTE-Uu, and/or LTE sidelink relaying configuration by NR-Uu, which is to extend the cross-RAT Uu configuration from Rel-16 to sidelink relaying as well;

D. QoS

E. Others – note that discussion of topics facilitating UE relaying operations such as UE discovery, cooperation between UEs, will be in Q2.3-3 and Q2.3-4.

Question 2.3-2: In order to support the high-level motivation and use-cases/scenarios discussed in Question 2.1-1, what key technical areas that need to be included in this work, to support the UE-to-network and/or UE-to-UE relaying functionality?

	Company
	Technical areas (e.g., a, b, c…)
	Comments

	LGE
	A, B, C (only NR sidelink relaying), D
	We think that A, B, and D are the minimum functionality for sidelink relaying. Regarding C, we think LTE sidelink relaying needs to be precluded as SA2 already agreed to consider only NR sidelink in FS_5G_ProSe which means LTE sidelink relaying will not be considered. NR sidelink relaying controlled by LTE-Uu can be reasonably considered in both UE-to-network and UE-to-UE relaying scenarios, and we expect limited work by reusing Rel-16 cross-RAT control design for NR sidelink mode 1 and 2

	OPPO
	A, B, C, D
	A: it is obvious that relay (re-)selection is a key part of this work, before relay-remote UE connection establishment, which is similar as what we did in LTE (although only UE-to-network relay there);

B: it is obvious that the authorization information can benefit network control on relay-remote UE, which is similar as what we did in LTE (although only UE-to-network relay there);

C: SA2 has already agreed on the inclusion of ng-eNB to support the relay scenario, so the LTE-Uu controlling NR-SL should be included in RAN work correspondingly. For NR-Uu controlling LTE-SL, it is motivated for the same reason as in Rel-16 V2X WI.

D: QoS mechanism is a key part for QoS enforcement for relay architecture, which is similar to what we did in LTE (although only UE-to-network relay there);

	OMESH
	A,B,C,D
	A,B,C,D form the basics, more may be identified in the study phase.

	KPN
	A, B, D
	A. essential part of the functionality

B. Authorization is essential part of the functionality. However, not sure what is the RAN3 impact (as opposed to SA2 impact). Main functionality needed from RAN3 is that a NAS style signalling link can be provided from Remote UE (and Relay UE). Authorization is one of the functionalities that will make use of that signalling link.

	Huawei, HiSilicon
	In order to support the high-level motivation and use-cases/scenarios discussed in Question 2.1-1, we regard all  technical areas (A,B,C,D,E) as necessary to be included in this work. Priority among them can be settled in RAN or the WGs 
	As stated in revised SID of Study on System enhancement for Proximity based Services in 5GS
· Support of UE-to-Network Relay (including service continuity, authorization, Multi-hop & QoS aspects); This objective needs to take commercial services into account.
 All the KPI (technical areas) need to be considered. In addition, we think more aspects should be considered:

· How to support the relay UE selection and reselection efficiently, e.g. RAN controlled relay UE (re-)selection. It could already be covered by technical area A.

· How to maintain service continuity when the Remote UE moves from a direct Uu connection to a connection via UE-to-Network Relay to the 5GS and vice-versa.

· How to perform path switch over PC5 when the UE changes UE-to-Network Relays (from source relay UE to target relay UE).

· How to support security of relayed data, which is to protect the relayed data from being intercepted by a relay UE.



	Sony
	A, B, D
	A and B are indispensable to support sidelink relaying. For D, when we consider end-to-end performance, we may consider the QoS.

	Fraunhofer
	A,B,C,D
	Prioritize the work to be carried out for A, B, C, D. Other topics can be discussed during the SI phase, if needed.

	Volkswagen AG
	A,B,(C),D
	A,B,D are key features. C is important due to the different 5G deployment options.

	Bosch
	A, C, and D
	A: relay selection and discovery mechanism need to be considered (without impacting the physical design)

C: which may be limited only to “NR sidelink relay configured by NR-Uu/LTE-Uu”. 

D: extending Rel-16 QoS management to UE-to-UE or UE-to-network relaying may need a considerable effort. 

	Futurewei
	A, B, D
	C for LTE Uu controlling NR sidelink relaying 

	MediaTek
	a, b, d, e
	We see the cross-RAT case as not critical to have, and time is limited.  In the “other” category, we think seamless path switching between Uu and PC5 is needed especially for commercial use cases, e.g. a UE moving from Uu coverage into an indoor environment where a relay is needed for coverage extension should not experience a service interruption.

	CATT
	A, B, C, D
	Share the same view as OPPO.

	Spreadtrum
	A., B. C.D
	A. is essential for both UE-to-network and UE-to-UE relay

B. for layer-3 relay

C. Deprioritize cross-RAT Uu configuration of sidelink relaying 

D. LCP, flow mapping

E.: mobility, service continuity

	Lenovo&MotM
	a,b,c,d. and Flow control
	Selection and authorization are basic issues in relay system. For C, the legacy cross-RAT configuration procedure can be reused. For D, the reduction of latency for certain service could be considered. In addition, congestion issue could happen in relay node.

	vivo
	A,B,D
	We would like to focus on A, B, D for UE to network relay. In LTE UE to network sidelink relay is just for public safety, however for NR, we should also consider commercial case with high priority.



	Ericsson
	A, B, E
	For UE-to-UE relaying:

· Authorization aspects (if needed)

· UE-UE relay (re-)selection for operation out of coverage.

For UE-to-NW relaying (if part of the work):

· Authorization aspects

· UE-NW relay (re-)selection.

	Xiaomi
	A, B, D
	A, B, D is essential to support relay.

	NTT DOCOMO
	A, B, C, D
	A, B are essential functionality. D is straightforward since NR-SL supports QoS mechanism. C can be included.

	Qualcomm
	A, B, D
	We consider UE-to-NW relaying is important for Public safety. In case of Public safety, we are not convinced that cross-RAT configuration of sidelink relaying (i.e. C) is required.

	Nokia
	A, B, D are the highest priority. 

C also nice to have. 
	A,B,D are the basic functionalities needed for SL relaying. C would be a logical extension of the cross-RAT functionality already introduced in Rel-16. 

	AT&T
	A, B, D
	Given the limited time in Rel-17, optimizations for cross-RAT configuration and QoS may not be the highest priority

	Apple
	A,B,C,D, e
	In “other” category, we think some enhancement of R16 RLM/RLF work is needed to ensure proper relay link maintenance and support relay selection and hand-over. 

	Toyota ITC
	A, B, C, D
	A, B, D are essential. For C, NR sidelink relaying configuration by LTE-Uu should be prioritized. 

	Intel
	A,B,D,E.
	A - Includes relay node advertisement, relay node/route selection, and reselection, radio measurements

B - Mechanism for validating the relay UE operation and ensuring whether the remote UE is allowed to use the relay, etc. 

In order to not increase scope in this release we prefer to support only single RAT case for Rel-17 – using NR sidelink and NR Uu and therefore not prefer Cross-RAT Uu configuration of sidelink relaying. 

D – Along with relay (re)selection and route selection support. 

E - Protocol architecture once a specific relay design is chosen (L2 vs. L3), access control if necessary.



	Philips
	A,B,D
	Agree with Sony.

	ZTE
	A, B, D, E
	To support UE-to-nework relay, it is necessary to study the protocol stack, routing and data forwarding procedure. 

	Samsung
	A, B, D for UE-to-NW relaying
	A, B, D could be studied for the UE-to-network relaying. 

About C, we do not see the need to support LTE sidelink relaying by NR Uu. 
Because we wonder why NG-RAN should support LTE relay which is not realized. RAN2 may study the support of NR sidelink relaying by LTE Uu but the impact to legacy LTE Uu should be minimized.

	NOVAMINT
	A, B
	The relay (re-) selection criterion and procedure is the most important aspect. It is even more crucial in multi-hop context.

Authorisation is needed too.

	FirstNet
	B,H
	UE-to-NW relaying is an utmost important requirement for Public safety.

	Continental Automotive GmbH
	A, B, D, E
	A, B, and D as very essential. Other possible aspects taking into account the particularities of certain use cases should not be precluded, thus E.

	CMCC
	A, B, C, D
	A, B, and D are essential. Furthermore, for UE-to-network relay, switching criterion and procedure between Uu-link and sidelink should included in SI/WI, because UE-network relay should be under network control with coordination among network, relay-UE and remote UE.

	Vodafone
	A, B, C, D
	If we are serious about catering for the verticals, then we should ensure traffic can be relayed between NR sidelink and LTE Uu link. It seems unrealistic to guarantee that every country will have the same NR coverage map as LTE coverage by the time NR sidelink relaying needs to be used there, and not allowing such a scenario just puts more obstacles in place for successful adoption.

	Interdigital
	A, B, C, D
	We think A, B, and D are consistent with relay study in LTE, and should also be considered for NR.  For C, NR sidelink has considered cross-RAT configuration, so this should also be included for Rel17.


As captured in RP-192296, the potential scope of sidelink relaying can include the following aspects:

-
The following technical areas identified during the first email discussion phase. Discuss their necessity/priority based on the associated high level motivations:


UE relaying (RAN2 lead)


UE-to-Network relaying


UE-to-UE relaying

-
Confirmation of the principle to focus on high layer aspect of supporting UE relaying operation and minimize physical layer changes

-
Topics that may facilitate UE relaying operations such as relay UE discovery, cooperation between UEs, multi-hop relay, etc.

-
Time frame including the length of the SI and whether/how to start the normative work

So firstly, the question is whether UE discovery should be included as a topic. Please note that discovery is also included as one objective in SA2 SID. Example technical aspects for discovery could be as follows [4]
a)
Study the discovery model/procedure for UE-to-Network and UE-to-UE relays;

b)
Study the interaction between NR D2D discovery and LTE D2D discovery;

c)
Study the inter-PLMN discovery operation;

d)
Others;

Question 2.3-3: Should UE discovery be included in this work? If yes, please clarify the potential technical aspects that needs to be considered in RAN.
	Company
	Technical aspects (e.g., a, b, c…)
	Comments

	LGE
	A
	As this is for sidelink relaying, discovery related study should focus on discovering relay UEs. As we said before, we proposed to avoid a solution requiring physical layer changes. We are not sure about the necessity of other mentioned topics in the context of sideling relaying.

	OPPO
	A, B, C
	A: it is obvious that discovery model/procedure is a key component for relay-UE detection/measurement, which is needed before relay-remote UE connection establishment, which is similar as what we did in LTE (although only UE-to-network relay there);

B: Given there are both LTE and NR discovery-assisted relay procedures on the table, it needs to study the different applicable scenarios and use cases, and how for a UE to decide on the use of each tool;

C: Inter-PLMN operation is a key part to extend the application scenario for sidelink, as what we did for LTE sidelink communication/discovery. NR should be at least comparable to LTE in this aspect. In addition, an inter-PLMN use case is also defined in SA1 for NCIS.

	OMESH
	A
	Agree with LGE

	KPN
	A,B,C
	A. discovery is necessary for relay selection

B. both are options in standards, we need to specify how they would work together (or not)

C. inter-PLMN UE-to-NW relay is highly relevant in many commercial use cases

	Huawei, HiSilicon
	UE discovery can be included in this work with potential technical aspects A, B, C. Priority can be decided in RAN or the WGs. 


	As mentioned in comments for Q2.3-2, we think RAN controlled relay UE (re-)selection should be supported, which may require the study of the following aspects 

· Sidelink measurement based UE discovery can be studied based on existing measurement channels.

· Sidelink measurement report to support gNB based relay UE selection can be studied.

	Sony
	a, c
	Not quite clear about the definition of interaction in aspect b. 

	Fraunhofer
	A
	The discovery procedure should be studied to discover relay UEs.

	Volkswagen AG
	A, B, C (low prio)
	Discovery is a key element. Inter-PLMN may be up to future work.

	Bosch
	A, C
	A: as said in Question 2.3-2, discovery model/procedure for SL relaying (without impacting the physical design) is an important work for this topic in Rel-17

C: with low priority (only if time permits)

	Futurewei
	A, B, C
	Their priority may be in decreasing order as A > C > B, as works on B will need baselines of A and C. 

	MediaTek
	A
	Discovery should be kept simple.  We tend to think a new PHY channel is not necessary, but it should be evaluated as part of the work whether there is a role for the physical layer, e.g. to avoid the situation where a UE searching for a relay keeps finding vehicles instead.

	CATT
	A
	We need to focus on the relay discovery and limit the RAN1 impact.

	Spreadtrum
	 a)
	Discovery procedure is necessary for UE-to-Network and UE-to-UE relays.

	Lenovo&MotM
	A,B,C
	A, C: the study of relay UE discovery procedure and inter-PLMN discovery are needed.

B: We can study whether the interaction between NR D2D discovery and LTE D2D discovery is needed or not.

	vivo
	D
	We think that we should focus on the discovery model/procedure for UE-to-Network in R17 considering the time restriction.

	Ericsson
	No
	To avoid impact to lower layers, discovery should be restricted to upper layer. This would simplify the development of UEs, which is critical for a UC like public safety with relatively low volumes

	Xiaomi
	A
	Only A is necessary.

	Qualcomm
	A
	· We are not convinced that there is need to study interaction between NR D2D and LTE D2D discovery.

Inter-PLMN discovery operation need discussion on motivation/scenarios.

	Nokia
	D – no. 
	Discovery should be supported over-the-top; hence no RAN standards effort is foreseen. 

	AT&T
	A, D
	Relay discovery is an important functionality to be supported. In addition, the coexistence of relaying and Sidelink-based multi-connectivity should be studied.

	Apple
	A
	Regarding B,C, cross-RAT or cross-PLMN discovery need to mainly be addressed by upper layers  configurations and procedures (similar to ones defined for Rel-12/13 ProSe Functions), not in AS layer. 

	Toyota ITC
	A
	Since relay-UE discovery is an important functionality, it should be prioritized.

	Intel
	a) 
	We would have to study how UE-to-Network and UE-to-UE relays are discovered by the UE. We need to understand what SA2 is proposing to study as part of discovery, whether for PS or commercial ProSe and determine the applicability to the different use cases being considered here. 

We need to understand the motivation for b) and c) before considering these topics. 

	Philips
	A
	Discovery is a key element. B and C may be up to future work.

	ZTE
	No discovery
	UE discovery message and procedure can designed in SA2 as in LTE and NR V2X. The discovery message could be transmitted via the PSCCH/PSSCH of sidelink communication. It is not necessary to further study the discovery procedure in RAN.

	Samsung
	a) for UE-to-Network relay
	We could study the discovery model and procedures for UE-to-Network relaying including the study to reuse Rel-12 LTE D2D design. 

The need and requirement of b) and c) are not clear from RAN perspective. These may be considered after SA2 clearly presents functional requirements.

	NOVAMINT
	a
	The discovery aspect is necessary for the relay selection and reselection and it should be agnostic if it is UE-to-UE relay or UE-to-Network relay. Crucial in multi hop context therefore promoting to include multi hop in R17. 

	FirstNet
	A, D
	Relay discovery is an important functionality to be supported.

	Continental Automotive GmbH
	A
	A basic, yet reliable, discovery scheme would be essential.

	Vodafone
	No
	Why would any discovery for sidelink relaying be any different than for any normal sidelink discovery? For normal sidelink discovery, would not like to assume Layer 1 changes unless really critical.

	CMCC
	A
	Discovery should focus on relay (re-)selection and Uu-link/sidelink switching.

	Sierra Wireless
	A
	The discovery aspect is necessary. 

	Interdigital
	A
	Similar to LTE, relay discovery is needed for (re)relay selection procedures.  For the others, we do not think these are critical functions and could be considered in subsequent releases if needed.


Secondly, the question is whether UE cooperation should be included as a topic. Example technical aspects for cooperation could be as follows [2]
a) Identify differences between source/target UE and relay UEs in cooperation scenarios

b) Introduce sidelink L2 UE-to-network relaying and UE-to-UE relaying: 

c) Support cooperation between Relay UEs / Relay UEs and connected UEs;

d) Others

Question 2.3-4: Should cooperation between UEs be included in this work? If yes, please clarify the potential technical aspects that needs to be considered in RAN.

	Company
	Technical aspects (e.g., a, b, c…)
	Comments

	LGE
	None
	We think this study should target finding a solution for the basic functionality of sidelink relaying. So we don’t think UE cooperation is a relevant topic.



	OPPO
	
	We are fine to include relay UE cooperation into the work, given the principle that it is based on a same relay architecture that is to be concluded by RAN#86. The detailed technical aspects can be further explored during the study.

	OMESH
	
	Agree with OPPO

	KPN
	
	This is not a goal in itself. UE-cooperation may have relevant benefits, but we do not know what these are.

	Huawei, HiSilicon
	Cooperation between UEs should be included in this work. The potential technical aspects that needs to be considered in RAN include (a,b,c,and others )
	In our view

· The UE relay supports a kind of UE cooperation as relay UE helps to relay data between gNB/source UE/target UE.

· The difference between relay UE and source/target UE in cooperation scenarios is that the relay UE relays the data between the source UE and the target UE in a more cooperative way. For example, multiple relay UE(s) could relay the data from the same source to the same target or switching could occur between direct link and relay link for in-coverage remote UE, or between different relay links for out-of-coverage remote UE, thus make the relay performance more robust.  

· Supporting cooperation between relay UE(s)/connected UEs could start from the first relay link before searching/selecting for additional relay links between the source and the destination 

· The cooperation could take different forms which is a trade-off between performance and complexity. A cooperation with PDCP split/duplication could be the starting point which does not require much additional spec impact itself. 



	Sony 
	a, b, c
	UE cooperation needs to be studied, and it is necessary to define the different roles played by a UE and a relay. 

	Bosch
	
	Coordination between Relay UEs or between Relay UEs and connected UEs (e.g., at least in the same geographical area) is required for proper resource allocation. Therefore, this topic can be considered if time permits.

	Futurewei
	a, b, c
	UE cooperation can be considered in the design of relay architecture (e.g., L2 based framework), and starts with schemes based on L2 split/duplication of target UE’s data along relay nodes.

	MediaTek
	Needs discussion
	The focus of the work should be kept on the relaying scenarios, and if we introduce aspects of UE cooperation, it should be because they can be seen to help the relaying scenarios.  We can imagine UEs cooperating to select the best relay from a group of UEs as an example.  We are open to investigating UE cooperation if the corresponding objectives can be clearly written and achieved in reasonable time.

	CATT
	
	The principle of UE cooperation based on relay UE is fine, but the technical aspects need to be identified first.

	Spreadtrum
	
	Sounds interesting, study first for the use cases, performance requirements and potential benefits.

	Lenovo&MotM
	None
	Agree with LGE. It can be studied in future.

	Ericsson
	No
	This feature is under discussion for general SL enhancements. Like for other SL features, it is preferable to work on direct communication first, if necessary, and later extend, if justified.

	Xiaomi
	
	This is more like enhancement to sidelink relay and should not be included in this item.

	NTT DOCOMO
	
	Technically UE cooperation could derive some benefit but we are not sure whether SI/WI time is enough. The same situation as NR Rel-15 and NR-SL Rel-16 should be avoided.

	Qualcomm
	No
	V2X and Public Safety operation do not need this mode of operation. Focus on base relay framework in Rel-17.

	Nokia
	No
	This is not critical functionality. 

	AT&T
	A,b,c, 
	We believe that UE cooperation is beneficial to support efficient resource allocation and routing. In addition, we believe NW-assistance should be considered for UE relay configuration and resource management. 

	Apple
	Need discussion
	We better focus on basic relaying scenarios.

	Intel
	b)
	While we understand that relay is considered a special case of cooperation, we think that we should start with b) and focus on it for Rel.17. 

	Philips
	
	Agree with LGE

	ZTE
	
	We think the UE cooperation has been covered by the previous technical area.

	Samsung
	c) for UE-to-NW relaying
	The cooperation scenario and procedures could be studied. We do not see the need of identifying UE roles in RAN functionality as in a), this can be done by SA2 or SA6. 
RAN may study on L3-based relaying/L2-based relaying as Q2.2.1-1 but b) does not have to be the topic of UE cooperation.

	NOVAMINT
	None
	UE relay is already a UE cooperation and we should focus only on this topic.

	Continental Automotive GmbH
	
	In our view cooperation is a sort of optimization, therefore it should not be the main focus at the beginning. 

	Interdigital
	Yes
	Some form of cooperation is required for UE-to-UE relaying use case, at least for the purpose of relay selection


2.4 Time frame

As discussed in RAN2#85 and captured in RP-192296, for 4 following ways of SI/WI handling 

-
Option 1: Start normative work directly – 11 companies for UE-to-network relay, 8 companies for UE-to-UE relay;

-
Option 2: Have a study and complete normative work in Rel-17 - 20 companies for UE-to-network relay, 18 companies for UE-to-UE relay;

-
Option 3: Study only in Rel-17 – 8 companies for UE-to-network relay, 7 companies for UE-to-UE relay;

-
Option 4: No study/work in Rel-17 – 1 company for UE-to-network relay, 1 company for UE-to-UE relay;

In general, the majority view is that at least some studies are needed on both relaying functionalities in Rel-17 (27 out of 39 for UE-to-network relay, 24 out of 33 for UE-to-UE relay). Therefore, the first remaining issue is the preference on the length of the study for sidelink relaying, e.g., how many quarters considering the length of Rel-17 is 5 quarters in total.

Question 2.4-1: In case a study is needed for sidelink relaying functionalities, how long should it be?

	Company
	Number of Quarters
	Comments

	LGE
	Depending on the study scope
	We think the answer depends on the size of the study scope. If only very basic relaying functionalities are targeted by taking LTE relaying as the baseline, a plan with 2 quarter study and 3 quarter normative will work. However if the study tries to cover wide technical areas such as L2 relaying and multi-hop, the entire Rel-17 would be needed to complete the study.

	OPPO
	2 or 3
	Given the 5-quarter length for Rel-17, 6 to 9 months study would be necessary, and thus the remaining time can be used for normative work based on the conclusion from the study.

	OMESH
	2
	

	KPN
	2 or 3
	Given a 5-quarter length for Rel-17, a study should be timeboxed to max 3 quarters. Remaining time shall be available for Rel-17 normative work.

	Huawei, HiSilicon
	2 quarters
	It depends on the scope of the study and how much is decided directly in the WID/SID. Our view is that a general study is not needed, but investigation of the feasible solutions relating to the following specific areas could be considered if necessary based on the nature of the WID/SID:

·  Architecture of relay assuming decision is made in RAN 86 to select between L2 and L3 relay,

·  How to support UE discovery and relay UE selection.

·  How to support UE cooperation.   

	Sony
	Option 2
	A study of rel-17 sidelink is necessary. And LTE FeD2D can be the baseline.

	Volkswagen AG
	3 or 4
	The REL-17 focus should be on sidelink enhancements. Studies on relaying should only be conducted if time permits.

	Bosch
	2 or 3 quarters (Option 2)
	Within Rel-17 five quarters, a 2- or 3-quarter SI should be sufficient if we limit the scope as proposed. 

	Futurewei
	2 to 3 quarters
	Normative works on some basic functionalities can start earlier than other built-on features; stacked or parallel normative and evaluation/down-selection phases for basic and advanced functionalities can exist during the SI to WI transition period.

	MediaTek
	2
	A 2-quarter study phase would be 3 meetings, which should be enough to resolve some of the basic issues.  Considering the length of the release we can’t realistically study for longer than this.

	CATT
	Depending on the study scope
	We think if the L2 and L3 relay protocol needs to be evaluated in study work, we may need more time to complete the study work.

	Spreadtrum
	2 or 3 quarters (Option 3)
	As a lot of leftovers from Rel-16, which should be completed first. The remaining time can be used for relay study.

	Lenovo&MotM
	At least 2 Quarters for option2 (also fine for option3)
	The stage of Study aims to select L2 relay or L3 relay based on the evaluation and study discovery mechanism for relay UEs. Multi-hop and UE cooperation functionality should be deprioritized in Rel-17 since the majority prefer that Rel-17 includes a study and complete normative work.

	vivo
	
	We would like to only focus on the UE to network relay in R17. How to carry on the work depends on the resolution of Question 2.2.1-1 and Question 2.2.1-2


	Ericsson
	Depending on the scope
	If RAN agrees to L3 solution, as we propose, the impact to RAN is small. If the decision on architecture is to be taken by the WGs, then a longer study should take place.

	Xiaomi
	At least 2
	

	NTT DOCOMO
	Depending on the study scope
	If many targets are included like UE cooperation, more time should be allocated.

	Nokia
	2
	The scope should be minimised from the beginning, e.g. by selecting L3 relay architecture already. 

	AT&T
	Max 2 quarters
	Selecting an L2 relay architecture based on the existing IAB design principles can minimize the study scope 

	Apple
	2 quarters
	

	Toyota ITC
	Depending on the study scope
	The number of quarters depends on the scope of the study.

	Intel
	2 quarters
	Starting point of any study or WI should be an agreement at RAN that we aim for a single approach (L2 or L3) to be used for sidelink relay for NR (i.e. for both UE-to-network relay and UE-to-UE relay) for all use cases. 

If no decision on L2 vs L3 is possible at RAN#86, initial study (e.g. 6 months, 3 RAN2 meetings) should be sufficient to make recommendation on L2 vs L3 and identify the key topics to be addressed in Rel-17 work item. Rel-15 TR 36.746 should be considered in this study.

	Philips
	2 or 3
	Agree with KPN.

	ZTE
	4 or 5 quarters
	We think the UE-to-network relay could be studied in Rel-17. 

	Samsung
	2.5 to 3 quarters
	This study is needed for UE-to-network relaying

	Novamint
	2 if possible or 3
	A study phase is necessary to evaluate the use cases to be supported and how to address relay selection/reselection and discovery especially in multi hop context. LTE FeD2D should not be the baseline for a study as it didn’t include use cases requiring relays such as REFEC and NCIS and didn’t consider multi-hop context. 

	FirstNet
	Subject to study scope
	A set of basic LTE relaying functionalities shall be used as the baseline, and a wider technical areas such as L2 relaying and multi-hop, should be supported in Release-17.

	Continental Automotive GmbH
	2
	A short basic study is preferred to further bound the scope of the baseline relaying framework to be define in the work item.

	CMCC
	2 or 3
	Depending on the study scope

	Sierra Wireless
	2
	Short study then normative

	Interdigital
	Depends on the scope
	We agree with Ericsson that the length of the study should depend on the scope of the work.


In addition, the majority also has a view that a normative work for both relaying functionalities are needed in Rel-17 (30 out of 39 for UE-to-network relay, 25 out of 33 for UE-to-UE relay). Therefore, the last remaining issue is the preference on either to start a SI then later convert to a WI, or start a WI with a study phase at the beginning and followed by a normative work phase.

Question 2.4-2: After some studies, how to start the normative work for sidelink relaying?

Option-1: Start a sidelink relaying SI, then later convert into a WI in Rel-17;

Option-2: Start a sidelink relaying WI directly, and including a study phase at the beginning;

	Company
	Selected Option
	

	LGE
	
	See the comment in Q 2.4-1.

	OPPO
	1
	Different from left-overs from the Rel-16 V2X WI, relaying functionality has not been studied yet in NR scope, not only for UE-to-network relay but also for UE-to-UE relay which was not even studied in LTE. Therefore, we see the necessity for a SID for the related work in RAN before initiating related normative work.

	OMESH
	1
	

	KPN
	1
	First a study, then normative. But time box the contents of the study such that normative results remain possible within Rel-17.

	Huawei, HiSilicon
	At this stage, we prefer option-2 to start a sidelink relaying WI directly, and including a study phase at the beginning.
	See comments on Q2.4-1

	Sony
	
	Either is fine for us. LTE FeD2D can be the baseline.

	Volkswagen AG
	
	If at all option 1.

	Bosch
	1
	If a 2- or 3-quarter study item is considered, the remaining 3 or 2 quarters should be sufficient to specify basic UE relaying capabilities in Rel-17.

	Futurewei
	Option-2
	Normative works on basic functionalities can start earlier than other built-on features; stacked or parallel normative and evaluation/down-selection phases for basic and advanced functionalities can exist in the middle of the WI works.

	MediaTek
	2
	The study phase, if necessary, should be directed to a few major issues; examples might include unifying the UE-to-network and UE-to-UE architectures, mobility of remote UEs between sidelink and Uu, coverage scenarios, etc.  These issues shouldn’t fundamentally affect the WI objectives; in any case we need to design the relay architecture, develop discovery procedures, extend security to the remote UE, and so on; so we tend to think we can draft WI objectives from the beginning, rather than go through another approval exercise in mid-release.

	CATT
	
	It will depend on the scope of study work.

	Spreadtrum
	Option-1
	We think an SI is needed to analyse the potential impacts.

	Lenovo&MotM
	Option 1
	The selection of L2 relay or L3 relay can be done during study stage.

	vivo
	
	See the comment in Q 2.4-1

	Ericsson
	Depending on scope
	See the comments on Q 2.4-1. A single SL WI can cover general enhancements and relaying aspects. If necessary, a study phase on relaying can take place at the beginning of the WI.

	Xiaomi
	
	Depends on the scope

	NTT DOCOMO
	1
	

	Nokia
	1
	

	AT&T
	Option-2
	Normative work can begin in parallel with the study aspects of the Sidelink relay design

	Apple
	Option 2
	

	Toyota ITC
	1
	

	Intel
	TBD
	It can be decided later once we have clear understanding of the exact scope/objectives.

	Philips
	1
	Agree with KPN

	ZTE
	
	It depends on the working scope of sidelink relay. If only one hop UE-to-network relay is considered, the option-1 could be considered. Otherwise, we would suggest to start a sidelink relaying SI, then later convert into a WI in Rel-18. 

	Samsung
	Option-1
	Since RAN has not studied on NR based sidelink relaying, we need enough time to study the scenarios and technical issues.

	NOVAMINT
	1 but could be 2 if scope is well defined
	Start a study and if possible normative work in R17.

	FirstNet
	Option-2
	Sidelink relaying is a Day 1 requirement from implementation point of view for PS and normative work should begin in parallel with the study aspects of the Sidelink relay design

	Continental Automotive GmbH
	1
	Proceed according to standard practices: study item first, then work item. 

	CMCC
	1
	

	Sierra Wireless
	1
	

	Interdigital
	1
	Starting with a SI may be preferred to better define the WI scope.


3 Conclusion

This contribution summarizes the email discussion on sidelink relaying work. 
According to the answer to Question 2.3-1, all companies agree this sidelink relaying work should be RAN2-led.
For Question 2.1-1, the majority view is 
· UE-to-Network relay is helpful for network coverage enhancement (Option-H, supported by31 out of 33, including LGE, OPPO, KPN, Huawei/HiSilicon, Sony, Fraunhofer, Volkswagen AG, Bosch, Futurewei, MediaTek, CATT, Spreadtrum, Lenovo&MotM, vivo, Xiaomi, NTT DOCOMO, Qualcomm, Nokia, AT&T, Apple, Toyota ITC, Intel, Philips, ZTE, Samsung, NOVAMINT, FirstNet, Continental Automotive GmbH, CMCC, Sierra Wireless, Interdigital), and 
Power saving (Option-E, supported by 20 out of 33, including OPPO, OMESH, KPN, Huawei/HiSilicon, Sony, Fraunhofer, Volkswagen AG, MediaTek, Spreadtrum, Lenovo&MotM, vivo, Apple, Intel, Philips, ZTE, NOVAMINT, Continental Automotive GmbH, CMCC, Sierra Wireless, Interdigital). 
For Question 2.1-2, the majority view is 
· UE-to-UE relay is helpful for sidelink coverage enhancement (Option-G, supported by 28 out of 33, LGE, OPPO, KPN, Huawei/HiSilicon, Sony, Fraunhofer, Volkswagen AG, Bosch, Futurewei, MediaTek, CATT, Spreadtrum, Lenovo&MotM, vivo, Ericsson, Xiaomi, NTT DOCOMO, Qualcomm, Nokia, Apple, Toyota ITC, Intel, Philips, NOVAMINT, FirstNet, Continental Automotive GmbH, CMCC, interdigital). 
Since both UE-to-network relay and UE-to-UE relay receive high support from majority of companies and they align with at least one of the high-level motivations, both should be included in Rel-17. 

To down select between single/multi-hop relaying: 
· For both UE-to-Network and UE-to-UE relays in Question 2.2.1-2 and 2.2.2-2, respectively, the majority view is the selection decision of single/multi-hop should be made at RAN#86 (supported by 26 out of 30/29, including LGE, OPPO, OMESH, Huawei/HiSilicon, Sony, Fraunhofer, Bosch, Futurewei, MediaTek, CATT, Lenovo&MotM, vivo, Ericsson, Xiaomi, NTT DOCOMO, Qualcomm, Nokia, AT&T, Apple, Philips, ZTE, Samsung, CMCC, Sierra Wireless, Interdigital (FirstNet only for Question 2.2.1-2, KPN only for Question 2.2.2-2)).
Proposal 1

Include a RAN2-led sidelink relaying item into the Rel-17 package, covering at least single-hop UE-to-network relay and single-hop UE-to-UE relay. Decision on whether multi-hop is included is left for RAN#86 discussion.
With respect to technical objectives for the sidelink relaying: 
According to the answers for relay functionalities in Question 2.3-2, the majority view is that the following should be included
· Bullet A (Relay (re-)selection criterion and procedure, supported by 32 out of 33 companies, , including LGE, OPPO, OMESH, KPN, Huawei/HiSilicon, Sony, Fraunhofer, Volkswagen AG, Bosch, Futurewei, MediaTek, CATT, Spreadtrum, Lenovo&MotM, vivo, Ericsson, Xiaomi, NTT DOCOMO, Qualcomm, Nokia, AT&T, Apple, Toyota ITC, Intel, Philips, ZTE, Samsung, NOVAMINT, Continental Automotive GmbH, CMCC, Vodafone, Interdigital), 
· Bullet B (Relay/Remote UE authorization, supported by 32 out of 33 companies, including LGE, OPPO, OMESH, KPN, Huawei/HiSilicon, Sony, Fraunhofer, Volkswagen AG, Futurewei, MediaTek, CATT, Spreadtrum, Lenovo&MotM, vivo, Ericsson, Xiaomi, NTT DOCOMO, Qualcomm, Nokia, AT&T, Apple, Toyota ITC, Intel, Philips, ZTE, Samsung, NOVAMINT, FirstNet, Continental Automotive GmbH, CMCC, Vodafone, Interdigital), and 
· Bullet D (QoS, supported by 30 out of 33 companies, including LGE, OPPO, OMESH, KPN, Huawei/HiSilicon, Sony, Fraunhofer, Volkswagen AG, Bosch, Futurewei, MediaTek, CATT, Spreadtrum, Lenovo&MotM, vivo, Xiaomi, NTT DOCOMO, Qualcomm, Nokia, AT&T, Apple, Toyota ITC, Intel, Philips, ZTE, Samsung, Continental Automotive GmbH, CMCC, Vodafone, Interdigital) 
According to the answer for discovery functionalities in Question 2.3-3, the majority view is that the following should be included
· Bullet A (discovery model/procedure, supported by 29 out of 34 companies, including LGE, OPPO, OMESH, KPN, Huawei/HiSilicon, Sony, Fraunhofer, Volkswagen AG, Bosch, Futurewei, MediaTek, CATT, Spreadtrum, Lenovo&MotM, Xiaomi, NTT DOCOMO, Qualcomm, AT&T, Apple, Toyota ITC, Intel, Philips, Samsung, NOVAMINT, FirstNet, Continental Automotive GmbH, CMCC, Sierra Wireless, Interdigital).

Proposal 2

Rel-17 sidelink relaying item includes at least objectives on 1) Relay (re-)selection criterion and procedure, 2) Relay/Remote UE authorization, 3) QoS for relaying functionality, and one objective on 4) discovery model/procedure for relaying functionality.
Other technical areas on the table include the followings:

· Relay functionality: Cross-RAT Uu configuration of sidelink relaying, and service continuity during path switching between direct Uu connection and PC5 relayed connection
· Discovery functionality: inter-PLMN discovery operation;
· UE cooperation functionality
Proposal 3

RAN further discuss the need of objectives on:

1) Relay functionality: Cross-RAT Uu configuration of sidelink relaying, and service continuity during path switching between direct Uu connection and PC5 relayed connection;

2) Discovery functionality: inter-PLMN discovery operation;

3) UE cooperation functionality;
Regarding organization of the work for sidelink relaying, according to Question 2.4-2, 
· 16 out of 31 companies prefer to start as a study item (i.e., option-1, including OPPO, OMESH, KPN, Volkswagen AG, Bosch, Spreadtrum, Lenovo&MotM, NTT DOCOMO, Nokia, Toyota ITC, Philips, Samsung, Continental Automotive GmbH, CMCC, Sierra Wireless, Interdigital),
· 6 out of 31 companies prefer to start as a work item (option-2, including Huawei/HiSilicon, Futurewei, MediaTek, AT$T, Apple, FirstNet), and 
· 9 out of 31 companies are either fine for both or tend to see that as scope dependent, e.g., a SI covering the whole Rel-17 may be needed if L2 relay is included in the scope (including LG, Song, CATT, vivo, Ericsson, Xiaomi, Intel, ZTE, NOVAMINT). 
For the length of study item/phase, according to Question 2.4-1, 
· 21 out of 31 companies are fine with 3 quarter or less (including OPPO, OMESH, KPN, Huawei/HiSilicon, Volkswagen AG, Bosch, Futurewei, MediaTek, Spreadtrum, Lenovo&MotM, Xiaomi, Nokia, AT&T, Apple, Intel, Philips, Samsung, NOVAMINT, Continental Automotive GmbH, CMCC, Sierra Wireless).
Considering the down-selection between L2/L3: 
Firstly, the majority view is 
· The architecture selection of L2/L3 could be made at RAN#86 (supported by 21 out of 31 for both UE-to-Network and UE-to-UE relay, based on Question 2.2.1-1, including OPPO, OMESH, KPN, Huawei/HiSilicon, Sony, Fraunhofer, Bosch, Futurewei, MediaTek, Spreadtrum, vivo, Ericsson, Xiaomi, Qualcomm, Nokia, AT&T, Apple, Intel, Philips, Sierra Wireless, Interdigital). 
Secondly, for the down-selection to be made w.r.t. L2/L3, based on answers for both UE-to-Network and UE-to-UE relays in Question 2.2.1-1, 
· 15 out of 31 companies express preference on L2 relay (including OMESH, KPN, Huawei/HiSilicon, Sony, Fraunhofer, FutureWei, MediaTek, Spreadtrum, Xiaomi, AT&T, Apple, Intel, Philips, Sierra Wireless, Interdigital), 
· 4 out of 31 companies express preference on L3 relay (including Ericsson, Qualcomm, Nokia, Samsung), while 
· 12 out of 31 companies did not provide a clear preference (including LG, OPPO, Volkswagen AG, Bosch, CATT, Lenovo&MotM, vivo, NTT DOCOMO, Toyota ITC, ZTE, NOVAMINT, Continental Automotive GmbH).

Proposal 4

Decision on L2/L3 will be made at RAN#86. 
Proposal 5
Start Rel-17 sidelink relaying as a SI with a follow-up WI in Rel-17.
4 Proposal

With the discussion above, we propose:

Proposal 1

Include a RAN2-led sidelink relaying item into the Rel-17 package, covering at least single-hop UE-to-network relay and single-hop UE-to-UE relay. Decision on whether multi-hop is included is left for RAN#86 discussion.

Proposal 2

Rel-17 sidelink relaying item includes at least objectives on 1) Relay (re-)selection criterion and procedure, 2) Relay/Remote UE authorization, 3) QoS for relaying functionality, and one objective on 4) discovery model/procedure for relaying functionality.
Proposal 3

RAN further discuss the need of objectives on:

1) Relay functionality: Cross-RAT Uu configuration of sidelink relaying, and service continuity during path switching between direct Uu connection and PC5 relayed connection;

2) Discovery functionality: inter-PLMN discovery operation;

3) UE cooperation functionality;
Proposal 4

Decision on L2/L3 will be made at RAN#86. 

Proposal 5
Start Rel-17 sidelink relaying as a SI with a follow-up WI in Rel-17.
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