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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At RAN2#111-e meeting, RAN2 has discussed scenarios for SL relay. On scenarios for UE-to-network relay RAN2 has agreed on some scenarios and captured in the TR 38.836 [1] as follow:
	The UE-to-Network Relay enables coverage extension and power saving for the Remote UE. The coverage scenarios considered in this study are the following:
-	UE-to-Network Relay UE is in coverage and Remote UE is out of coverage
	UE-to-Network Relay UE and Remote UE are both in coverage
-	For UE-to-Network Relay, the scenario where a Remote UE in coverage of a first cell connects to a Relay UE of a different serving cell is supported.  
-------------------------------------SKIP UNCHANGED---------------------------------------------------------
For UE-to-Network Relay, relaying of unicast data between the Remote UE and the network can occur after a PC5-RRC connection is established between the Relay UE and the Remote UE.
The Uu RRC state of the relay UE and Remote UE can change when connected via PC5. Both Relay UE and Remote UE can perform relay discovery in any RRC state. A Remote UE can perform relay discovery while out of Uu coverage. A Relay UE must be in RRC_CONNECTED to perform relaying of unicast data.
For L2 UE-to-Network Relay:
-	Remote UE must be in RRC CONNECTED to perform transmission/reception of relayed unicast data.
-	The Relay UE can be either in RRC_IDLE or RRC_CONNECTED as long as all the PC5-connected Remote UE(s) are in RRC_IDLE.   



This contribution further discusses scenarios and scope for SL relay, CP connection for L2 remote UE and RRC state of Out-of-coverage UE-to-network relay remote UE.
2. Discussion
2.1. Basic SL Relay Scenarios
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 1 b) or relaying in private environment (e.g., relaying between smart phone and other wearable devices such as smart watch, smart glasses for better device energy saving as shown in Figure 1 a, 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 multiple remote UEs of 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 mobility state handling.
In contrast, private SL relay may be in a familiar environment where the relay and remotes UEs are a priori bound to each other.  For such a kind of relaying, compared to public SL relaying scenario. Requirements on mechanism for relay discovery/selection.  Secure/private communication to/from remote UEs and mobility state handling, need not be too rigorous, e.g., 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 and remote(s) UE are private and public devices should be studied for SL relay.
2.2. L2 CP of connected IC remote UE
In case UE-to-Network relay scenario, regardless of whether the remote UE is IC or not, it is common understanding that remote UE user plane (UP) data would only transmitted through the relay UE to/from the network. But, for remote UE control plane (CP) data, such as dedicated RRC message, etc.; there is no clear understanding whether the remote UE can be configured to receive CP messages on direct/indirect path or both. 



Figure 2: CP and UP for remote UE
As shown in Figure 2, there are 4 potential architectures for connected mode remote UE CP as follows:
· CP only on the direct path
· CP only on the indirect path
· Split CP on direct path and indirect path
· Duplicated CP on direct path and indirect path
These approaches are discussed as follows:
· CP on direct path
All remote UE CP messages, including RRC and low layer messages, e.g., MAC CE, SR, BSR, are directly transmitted from/to network to/from remote on the direct Uu path. As the CP messages does not have always require strong radio coverage, this design e is simple can be workable for IC UE-to-Network SL relay scenario. However, in case of weak radio coverage, CP messages transmission may not always reliable.
Therefore,
Proposal 2： L2 SL relay architecture, where connected mode remote UE CP messages are only configured on the direct path, is considered in the SI scope.
· CP on indirect 
All remote UE CP messages, including RRC and low layer messages, e.g., MAC CE, SR, BSR, are directly transmitted from/to the network to/from remote on the indirect Uu path. This design can guarantee reliable CP transmission between the network and remote UE even if, the remote UE is in weak network radio coverage. Additionally, this approach may be useful in saving remote UE transmission power. However, this design may induce unnecessary CP transmission delay if the Uu radio condition between network and remote UE is not too weak. 
Therefore,
Proposal 3： L2 SL relay architecture, where connected mode remote UE CP messages are only configured on the indirect path, is considered in the SI scope.
· Split CP on direct path and indirect path
[bookmark: _Hlk54274016]Network may configure remote UE to have CP messages split on the direct Uu path and indirect path transmitted from/to network to/from remote. This can be considered as follows:
· Some of the CP messages are transmitted on the direct path and others are transmitted on the indirect SL path
· DL CP messages are transmitted on direct Uu path and UL CP messages are transmitted on the indirect path.
This approach provides flexible CP transmission between the network and remote UE. Additionally, the second alternative of this approach may be very useful in alleviating remote UE power consumption by avoiding remote UE to send UL CP messages on the Uu path.
Therefore,
Proposal 4： L2 SL relay architecture, where connected mode remote UE CP messages are simultaneously configured on the direct path and indirect path, is considered in the SI scope.
· Duplicated CP on direct path and indirect path
For more reliable CP transmission from/to network to/from remote, network may configure duplicated CP message on the direct Uu path and indirect path transmitted. This approach would guarantee reliable CP messages transmission between the network and remote UE, especially in case moving remote UE handover. However, this approach would harvest more network resources. 
Therefore,
Proposal 5： L2 SL relay architecture, where connected mode remote UE CP messages are duplicated and transmitted on both the direct path and indirect path, is considered in the SI scope.
From design point of view, the first two approaches are simple. In contrast last two approaches would require split and/or duplication support between direct path and indirect path.
Therefore,
Proposal 6： The following L2 SL relay architectures are prioritized, at least in this release:
· CP transmission are configured only on indirect path, as proposal 3
· CP transmission are configured on both direct path and indirect path, as proposal 4 and 5
2.3. Remote UE out of coverage


Figure 3: Remote UE in coverage or out of coverage
As shown in figure 3 and captured in TR 38.836, in case of coverage scenarios for UE-to-Network relay the remote may be out-of-coverage (OOC) of the operator network node. 
When remote UE has data to/from network, the relay UE, in a connected mode, will perform the data relaying between remote UE and the network. When there is no longer data to be relayed between remote UE and the network, the relay UE can transition to INACTIVE state or Idle state. At INACTIVE state or Idle state, as the relay can receive INACTIVE/Idle mode information from the network, such as system info and paging message, the relay UE can still be able to relay system info and paging message for the remote UE. This would allow OOC remote UE to receive paging message from network. Thus,
Observation 2: Scenario where the SL relay is RRC Idle/Inactive Mode is useful to allow paging message relaying to the OOC remote UE.
Therefore,
Proposal 7： Relay UE in Idle/Inactive mode can relay Idle/Inactive mode data to OOC remote UE, such as. relaying paging and SIB.
2.4. RRC state of OOC remote UE
For L3 UE-to-network relay, when the relay UE is in connected mode relaying data to/from the network, the RRC state of an OOC UE is still RRC OOC, as the remote UE does not maintain RRC connection with the network. 
When there is no data to relay between remote UE and network, the relay UE can transition to RRC Idle/Inactive state. When the relay UE is in RRC Idle/Inactive state, even though the remote UE can receive Idle/Inactive message through the relay UE, the RRC state of the remote UE is still OOC.
Proposal 8： For L3 UE-to-network relay, when the relay UE does not relay user data to remote UE, the behaviour of an OOC remote UE is similar to legacy OOC UE.
For L3 OOC remote UE, as the remote UE would not establish RRC connection with the network, it may not be realistic to relay system information or paging message to remote. Thus, for L3 OOC remote UE, idle mode CP messages, such as system information and paging message, are not transmitted on the indirect path.
Proposal 9： For L3 OOC remote UE, relay UE does not relay system information and paging message to remote UE, as a baseline.
But, for L2- when the relay UE is in connected mode relaying data to/from the network, the RRC state of an OOC UE is also RRC connected and the remote UE maintains RRC connection with the network.
Observation 3: For L2 UE-to-network relay, when the relay is in RRC connected with data relaying to remote UE, the RRC state of an OOC remote UE RRC is also RRC connected.
When there is no data to relay between remote UE and network, the relay UE can transition to RRC Idle/Inactive state. When the relay UE is in RRC Idle/Inactive state, the remote UE can still receive Idle/Inactive message through the relay UE, as long as the relay and remote UE are PC5-connected. From that perspective, remote UE behaviour, even though in OOC, similar to a UE in RCC Idle state.
Observation 4: For L2 UE-to-network relay, when the relay is relaying idle mode message, such as system information and paging message, the behaviour of an OOC remote UE is similar to Idle mode UE.
Proposal 10： When the relay UE (for L2 UE-to-network relay) is in RRC Idle/Inactive, the RRC state of the OOC remote UE is also Idle/Inactive, as long as the relay and remote UE are PC5-connected and have SIB/paging delivery.

3. Conclusion
This paper further discussed scope of SL relay and some remaining issues on CP connection for L2 remote UE and RRC state of Out-of-coverage UE-to-network relay remote UE. The paper concludes with:
For SL relay scenarios where the relay UE and remote(s) are a priori bound to each other, some SL relay procedure, such as relay selection, security/privacy and mobility handling can easily be implemented.
 
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 SL relay is RRC Idle/Inactive Mode is useful to allow paging message relaying to the OOC remote UE.
Observation 3: For L2 UE-to-network relay, when the relay is in RRC connected with data relaying to remote UE, the RRC state of an OOC remote UE RRC is also RRC connected.
Observation 4: For L2 UE-to-network relay, when the relay is relaying idle mode message, such as system information and paging message, the behaviour of an OOC remote UE is similar to Idle mode UE.
And,
Proposal 1： The scenarios where the relay UE and remote(s) UE are private and public devices should be studied for SL relay.
Proposal 2： L2 SL relay architecture, where connected mode remote UE CP messages are only configured on the direct path, is considered in the SI scope.
Proposal 3： L2 SL relay architecture, where connected mode remote UE CP messages are only configured on the indirect path, is considered in the SI scope.
Proposal 4： L2 SL relay architecture, where connected mode remote UE CP messages are simultaneously configured on the direct path and indirect path, is considered in the SI scope.
Proposal 5： L2 SL relay architecture, where connected mode remote UE CP messages are duplicated and transmitted on both the direct path and indirect path, is considered in the SI scope.
Proposal 6： The following L2 SL relay architectures are prioritized, at least in this release:
· CP transmission are configured only on indirect path, as proposal 3
· CP transmission are configured on both direct path and indirect path, as proposal 4 and 5
Proposal 7： Relay UE in Idle/Inactive mode can relay Idle/Inactive mode data to OOC remote UE, such as. relaying paging and SIB.
Proposal 8： For L3 UE-to-network relay, when the relay UE does not relay user data to remote UE, the behaviour of an OOC remote UE is similar to legacy OOC UE.
Proposal 9： For L3 OOC remote UE, relay UE does not relay system information and paging message to remote UE, as a baseline.
Proposal 10： When the relay UE (for L2 UE-to-network relay) is in RRC Idle/Inactive, the RRC state of the OOC remote UE is also Idle/Inactive, as long as the relay and remote UE are PC5-connected and have SIB/paging delivery.
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