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Introduction
During the RAN2#113-e meeting, it is agreed that Rel-17 SL relay SI is completed from RAN2 perspective. Moreover, the following recommendation has been made by RAN2 at the end of the RAN2#113-e meeting:
	RAN2 has studied direct discovery procedure, UE-to-Network Relay, and UE-to-UE Relay solutions. 

Mechanisms for L2 relay and L3 relay have been studied and identified by RAN2, striving for minimum specification impact. The standards impact of L2 relay is principally in RAN and the standards impact of L3 relay is principally in SA. In this study, both L2 based Relay architecture and L3 based Relay architecture have been found feasible.

RAN2 recommends both L2 and L3 UE-to-Network and UE-to-UE Relay can proceed to normative work (The final decision depends on both SA and RAN TSGs#91e outcome).


On the other hand, SA2 has made the following conclusions on the UE-to-Network relay and UE-to-UE relay according to TR 23.752:
	For Key Issue #3 (Support of UE-to-Network Relay), the followings are taken as interim conclusions:

-
UE-to-Network Relay conclusions are subject to confirmation from RAN WG2 and SA WG3 for normative work.
-
The final decision on whether or not to proceed with Layer-2 and/or Layer-3 into normative work will be made in cooperation with other WGs.
-
No showstopper has been identified by SA WG2 for L3 UE-to-Network solution. SA WG2 recommends L3 UE-to-Network Relay proceed into normative work, subject to RAN WG2 and SA WG3 conclusion.
-
No showstopper has been identified by SA WG2 for L2 UE-to-Network Relay solution. SA WG2 recommends L2 UE-to-Network Relay solution proceed into normative work, subject to RAN WG2 and SA WG3 conclusion.

For Key Issue #4 (Support of UE-to-UE Relay), the followings are taken as interim conclusions:

-
UE-to-UE Relay conclusions are subject to confirmation from RAN2 and SA3 for normative work.

-
The final decision on whether or not to proceed with Layer-2 and/or Layer-3 into normative work will be made in cooperation with other WGs.

-
No showstopper has been identified by SA2 for L3 UE-to-UE solution. SA2 recommends L3 UE-to-UE Relay proceed into normative work, subject to RAN2 and SA3 conclusion.

-
No showstopper has been identified by SA WG2 for L2 UE-to-UE solution. SA WG2 recommends L2 UE-to-UE Relay proceed into normative work.


Considering the limited time for Rel-17, it is questionable whether all the potential topics (i.e. L2 and L3 relay, UE-to-Network and UE-to-UE relay) should be considered within the R17 SL relay WI. Based on the nature and necessity of each topic, some of them may be de-prioritized to save time for a full completion of high quality SL relay specification in Rel-17. In this paper, we provide our views on the scope of Rel-17 SL relay work item.   
Discussion
UE-to-Network relay vs. UE-to-UE relay
Both UE-to-Network relay and UE-to-UE relay have been studied during the SI phase.  As we know, both of them can be used for the coverage extension and power efficiency purpose [1]. For example, the UE-to-Network relay helps remote UE in poor coverage or out of coverage to reach Uu network via relay UE. For UE-to-UE relay, it relays the traffic between a first remote UE and a second remote UE, which may be useful for out of coverage UE to extend the sidelink communication range. 
According to the service requirement for 5G system in TS 22.261, the UE-to-Network relay can be used in many different scenarios and verticals (inHome, SmartFarming, SmartFactories, Public Safety and others). In these cases, remote UEs can be anything from simple wearables, such as sensors embedded in clothing, to a more sophisticated wearable UE monitoring biometrics. They can also be non-wearable UEs that communicate in a Personal Area Network such as a set of home appliances (e.g. smart thermostat and entry key), or the electronic UEs in an office setting (e.g. smart printers), or a smart flower pot that can be remotely activated to water the plant. On the other hand, the UE-to-Network relay can be used in V2X and other commercial cases, such as  NCIS (Network Controlled Interactive Service) and REFEC (Enhanced relays for energy efficiency and extensive coverage).   

With regard to UE-to-UE relay, it is primarily applicable for public safety scenarios [3]. For example, the off-network mission critical UE can transmit/receive streaming video or data with another off-network mission critical UE via a UE-to-UE relay. On the other hand, UE-to-UE relay may be used to transfer V2X messages between two UEs supporting V2X application  via an RSU according to TS 22.886 for information exchange within platoon use cases. 
As we can see, the UE-to-Network relay has broader usage scenarios compared with UE-to-UE relay. For public safety, UE-to-NW relay is generally regarded as much more important than UE-to-UE relaying. During the SL relay SI phase, majority time and efforts were spent on the UE-to-Network relay while the UE-to-UE relay is less popular and receives little attention. In TR 38.836, the conclusion part for UE-to-UE relay suggests that many design aspects of UE-to-UE relay, such as QoS support, security, service continuity and control plane procedure depends on SA2 and SA3 solutions. Based on this observation, it is suggested that RAN can deprioritize the study of UE-to-UE Relay. The study of UE-to-UE relay can start only when the work on U2N relay is almost completed. 
L2 vs L3 UE-to-Network relay
According to TR 38.836, both L2 and L3 based relay architecture have been found feasible and RAN2 recommends both L2 and L3 UE-to-Network relay can proceed to normative work. The final decision depends on both SA and RAN#91e outcome. 

Considering the limited time available in Rel-17, it would be not practical to specify both architectures (L2 or L3 based) into the normative phase. On the other hand, maintaining two different architectures for the same set of use cases will cause high burden on the network and UE implementations. Therefore, it is suggested that RAN2 specify only one architecture into the normative phase. And this architecture should meet the UE-to-Network relaying service requirement of 5G system and keep aligned with operator’s preference. 

Proposal 1: For the UE-to-Network relaying service requirement of 5G system, it is suggested that RAN2 specify only one architecture into the normative phase.

The pros and cons of L2 and L3 UE-to-network relay has been extensively analyzed during the Rel-17 SL relay SI phase. Generally speaking,  L2 UE-to-Network relay has following advantages over L3 UE-to-Network relay:

Better network control
In L2 UE-to-Network Relay architecture, the remote UE is visible to the gNB and the 5GC and has its own PDU sessions. The Uu SDAP/PDCP and RRC are terminated between Remote UE and gNB, while RLC, MAC and PHY are terminated in each link. The adaptation layer placed over RLC sublayer at the Uu interface between Relay UE and gNB is supported for bearer mapping. However, for the baseline L3 UE-to-Network relay architecture, the Remote UE is not visible to the gNB and 5GC. For N3IWF-based architecture, the Remote UE is not visible to the gNB but visible to the 5GC via N3IWF. This architecture requires the mandatory deployment of N3IWF which may not always feasible. 

Flexible QoS support
For L2 UE-to-Network Relay, gNB may directly control the mapping between remote UE’s QoS flow and Uu RLC channels. The QoS control for remote UE can be realized equivalent to Uu direct access UE.  In addition, both N:1 and 1:1 mapping could be supported for the bearer mapping between remote UE’s RB and PC5 RB. Furthermore, gNB can handle the QoS breakdown over Uu and PC5 for the end-to-end QoS enforcement.  However, for L3 UE-to-Network relay, QoS support depends on SA2 solutions. Since gNB is not aware of the existence of remote UE, not alone the QoS profiles of specific remote UE, it is hard for gNB to control the QoS flow mapping and bearer mapping with finer granularity. In this case, fairness issues may arise when unbalanced bearer mapping and congestion happens. 
Simple end-to-end security

For L2 UE-to-Network relay, the end-to-end security can be easily enforced by the PDCP layer between the remote UE and the gNB. The PDCP traffic is relayed securely over two links. For L3 UE-to-Network relay with baseline architecture, legacy PC5 security and Uu security are supported over each link. Remote UE’s traffic is exposed to relay UE and therefore end-to-end security is not supported in this architecture. For L3 UE-to-Network relay with N3IWF-based architecture, end-to-end security can be realized via IPsec established between remote UE and the N3IWF. However, N3IWF-based architecture may not always feasible in real deployment as we mentioned before. Moreover, IPSec add additional IP header overhead and extensive IKE signallings which leads the architecture to high complexity and low efficiency. 
Service continuity
For L2 UE-to-Network relay, AS layer solution is supported to guarantee service continuity (i.e. path switch between direct and indirect link) for L2 UE-to-Network relay. While for L3 UE-to-Network relay, service continuity cannot be guaranteed by AS layer solution but left to application layer solution. It means that the AS layer could not guarantee the lossless and in-sequence delivery of PDCP PDU. 
In a sum, the tight network control, flexible QoS support, simple end-to-end security, service continuity assurance feature of L2 UE-to-Network relay outperforms L3 UE-to-Network relay, which is more aligned with operators’s demand. Although it has been indicated in TR 38.836 that the standards impact of L2 relay is principally in RAN and the standards impact of L3 relay is principally in SA, we think the benefits brought up by L2 relay deserve the specification effort. Based on this observation, we prefer to specify the L2 UE-to-Network Relay in WI phase. 
Observation 1: L2 UE-to-Network relay outperforms L3 UE-to-Network relay in following aspects: tight network control, flexible QoS support, simple end-to-end security, service continuity assurance. 
Proposal 2: It is recommended to standardize only L2 UE-to-network relay in Rel-17. 
Conclusion
In this paper, we provide our views on the scope of Rel-17 SL relay work item. And we have the following observations and proposals:

Observation 1: L2 UE-to-Network relay outperforms L3 UE-to-Network relay in following aspects: tight network control, flexible QoS support, simple end-to-end security, service continuity assurance. 
Proposal 1: For the UE-to-Network relaying service requirement of 5G system, it is suggested that RAN2 specify only one architecture into the normative phase.

Proposal 2: It is recommended to standardize only L2 UE-to-network relay in Rel-17. 
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