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A new SID [1] had been agreed in RAN#86 for study on NR sidelink relay, which has the following objectives: 
	1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable) for layer-3 relay and layer-2 relay [RAN2];
A. Relay (re-)selection criterion and procedure;
B. Relay/Remote UE authorization;
C. QoS for relaying functionality;
D. Service continuity;
E. Security of relayed connection after SA3 has provided its conclusions;
F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
2. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];


This contribution discusses scenarios and scope for SL relay.
2. Discussion
2.1 Scenarios for SL Relay
Cases for SL relaying are useful in many deployment scenarios, such as relaying in public environment (e.g., bus relaying communication for devices within a bus as shown in Figure 1b), or relaying in private environment (e.g., relaying between smart phone and other wearable devices such as smart watch, smart glasses and so on for better power saving as shown in Figure 1a, or relaying between different devices in a factory). 



Figure 1: Typical scenarios of SL Relay deployment
Public SL relay may have to perform communication relaying for multiple remote UEs with different background. This kind of relaying needs to be equipped with robust mechanism for relay discovery/selection, secure/private communication to/from remote UEs and complex mobility scenarios handling.
In contrast, private SL relay may be in a familiar environment where the relay and remotes UEs are priori bound to each other.  For such kind of relaying, compared to public SL relaying scenario, mechanisms for relay discovery/selection secure/private communication to/from remote UEs and mobility handling, seems to be easier, e.g., for scenarios where a smart phone needs to serve as relay to just user smart watch and smart glasses. 
Observation 1: For SL relay scenarios where the relay UE and remote(s) are pre-bundled to each other, some SL relay procedure, such as relay selection, security/privacy and mobility handling can easily be implemented. 
Proposal 1： The scenarios where the relay UE is private and public for remote UE(s) should be studied for SL relay.
2.2 UE-to-Network and UE-to-UE SL Relay



Figure 2: UE-to-NW and UE-to-UE relay
As shown in Figure 2, relay UE may be used to relay communication between network (NW) and remote UE or relay communication between two remote UEs. Both scenarios should be in the scope of the SI. But, the former scenario can be seen as widespread scenario. Furthermore, solutions for UE-to-UE relay can be built on top of solutions for UE-to-Network relay. Hence, 
Proposal 2： The following SL relay scenarios are included in the scope of the SI:
· UE-to-Network SL relay
· UE-to-UE SL relay (Low priority)
2.3 Remote UE in coverage and out-of-coverage


Figure 3: Remote UE in coverage or out of coverage
As shown in figure 3, for UE-to-Network relay scenarios, the remote UE may be in coverage (Figure 3a) or out-of-coverage (OOC) (Figure 3b) of the operator network nodes. Both scenarios are widespread. For example, in outdoor scenarios, an in-coverage UE located in the cell edge or in indoor scenarios, some OOC UEs need the relay UE(s) to assist them communication with the network.
Therefore,
Proposal 3： RAN2 to confirm that both scenarios of in-coverage and OOC remote UE are included in the SI scope.
2.4 RRC state of SL Relay


Figure 4: RRC state of SL Relay 
In case of UE-to-Network relay, the remote UE may have two kinds of services to be relayed:
· Connected mode data commutation to/from network;
· Idle/Inactive mode service, such as paging reception;
For remote UE data communication to/from network, the relay UE should be in RRC connected mode. But, for relaying Idle/Inactive mode service, such as paging message, the relay UE need not to be in RRC connected mode. If the relay UE is in RRC Idle/Inactive mode, it can still receive paging message for the remote UE from the network and relay it to remote UE. Thus,
Observation 2: Scenario where the relay UE is in RRC Idle/Inactive Mode is useful to allow paging message relaying to the remote UE without having to be in RRC connected Mode.
As relay UE in Idle/Inactive Mode is useful to relay paging message between remote UE and network, RRC Idle/Inactive Mode should be supported in SL relay procedure. 
Observation 3: For UE-to-Network relay, the relay UE can either be in RRC connected Mode or in RRC Idle/INACTIVE Mode.
Therefore,
Proposal 4： RAN2 to confirm that both the scenarios where the relay UE is in Connected Mode or in Idle/Inactive Mode, e.g. relaying paging, are considered in the SI scope.
2.5 Intra-RAT and Cross-RAT scenarios
For SL relaying, the following RAT combination can be envisioned for Uu (i.e. between relay UE and network) and PC5 (i.e. between relay UE and remote UE) interfaces:
· Intra-RAT scenario: Uu and PC5 belong to the same RAT:
· NR Uu + NR PC5
· LTE Uu + LTE PC5
· Cross-RAT scenario:  Uu and PC5 belong to different RATs:
· NR Uu + LTE PC5
· LTE Uu + NR PC5
In this section we think the above scenarios should be further discussed in this SI.
2.5.1 Intra-RAT scenarios



Figure 5: Intra-RAT scenarios
As shown in Figure 5, besides that both Uu and PC5  are NR interfaces, there are also other cases where Uu and PC5 are LTE interfaces additionally with RAN node connected to EPC or 5GC.
Any potential SL relay specification, for LTE Uu and LTE PC5 scenario, may have significant impacts on LTE protocol. Additionally, there is no clear use case (service requirement) that LTE Uu and LTE PC5 scenario satisfies that NR Uu and NR PC5 scenario cannot satisfy. Thus,
Observation 4: SL relay architecture with both LTE Uu and LTE PC5 interfaces is not in the scope of this NR SI.
Therefore,
Proposal 5： RAN2 to confirm that the intra-RAT scenario NR Uu + NR SL is prioritized in this SI scope.
2.5.2 Cross-RAT scenarios


Figure 6: Cross-RAT scenarios
As shown in Figure 6, both scenarios of NR Uu + LTE PC5 and LTE Uu + NR PC5 can exist, additionally with RAN node connected to EPC or 5GC. Since operators’ deployment are diversity, we think these scenarios need to be considered but with lower priority than pure NR scenarios.
Therefore,
Proposal 6： RAN2 to discuss whether the following Cross-RAT scenarios may be considered in this SI scope: 
· NR Uu + LTE SL (Low priority)
·  LTE Uu + NR SL (Low priority)
2.6 Relay UE Dual Connectivity Scenario


Figure 7: Relay UE in DC scenario
As shown in Figure 7, for UE-to-Network SL relay deployment, the relay UE may be connected to network by means of dual connectivity (DC). Preventing relay UE being connected to network using DC would limit user’s peak data rate and experience, thus,
Observation 5: SL relay UE can be connected in DC mode.
In DC mode, the SL communication can be controlled by MN, SN or both. But, in R16 NR V2X, PC5 interface is only controlled by MN.And it may be complicate that the SL relay communication is controlled by SN or by the combination of MN and SN. Thus, it would be simple that the SL relay is controlled only by MN. 
Proposal 7： RAN2 to study the scenarios that the relay UE is in dual(multi)-connectivity in the SI scope.
3. Conclusion
This paper discussed the scenarios and scope for SL relay. The paper concludes with:
Observation 1: For SL relay scenarios where the relay UE and remote(s) are pre-bundled to each other, some SL relay procedure, such as relay selection, security/privacy and mobility handling can easily be implemented. 
Observation 2: Scenario where the relay UE is in RRC Idle/Inactive Mode is useful to allow paging message relaying to the remote UE without having to be in RRC connected Mode.
Observation 3: For UE-to-Network relay, the relay UE can either be in RRC connected Mode or in RRC Idle/INACTIVE Mode.
Observation 4: SL relay architecture with both LTE Uu and LTE PC5 interfaces is not in the scope of this NR SI.
Observation 5: SL relay UE can be connected in DC mode.
And
Proposal 1： The scenarios where the relay UE is private and public for remote UE(s)  should be studied for SL relay.
Proposal 2： The following SL relay scenarios are included in the scope of the SI:
· UE-to-Network SL relay
· UE-to-UE SL relay (Low priority)
Proposal 3： RAN2 to confirm that both scenarios of in-coverage and OOC remote UE are included in the SI scope.
Proposal 4： RAN2 to confirm that both the scenarios where the relay UE is in Connected Mode or in Idle/Inactive Mode, e.g. relaying paging, are considered in the SI scope.
Proposal 5： RAN2 to confirm that the intra-RAT scenario NR Uu + NR SL is prioritized in this SI scope.
Proposal 6： RAN2 to discuss whether the following Cross-RAT scenarios may be considered in this SI scope: 
· NR Uu + LTE SL (Low priority)
·  LTE Uu + NR SL (Low priority)
Proposal 7： RAN2 to study the scenarios that the relay UE is in dual(multi)-connectivity in the SI scope.
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