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1
Introduction
This WI specified solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relay.
2
Description
This WI specified sidelink U2N relay supporting the following scenarios, i.e., for remote UE in and out of gNB coverage, in the same or different cell coverage as relay UE.
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Scenario 1: Remote UE is OOC and UE-to-NW Relay is IC

Scenario 3: Remote UE is in different cell coverage than UE-to-NW relay


Figure 2-1: Scenarios for UE-to-Network Relay
2.1
Common aspect for both L2 and L3 U2N Relay

In order to enable remote UE and relay UE to identify each other and to establish sidelink connection, the scheme of sidelink discovery is introduced, including protocol stack design, interest report to network and etc. Further mechanism is adopted to enable network to configure the Uu RSRP threshold to (dis)allow remote / relay UE operation at specific cell location.
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Figure 2.1-1: Protocol Stack of Discovery Message for UE-to-Network Relay
In order for remote UE to connection to the proper relay UE, relay (re)selection mechanism is introduced, in order for remote UE to base on the sidelink link quality to select proper relay UE. And relay UE can indicate the even of Uu link (e.g., Uu link disconnection or Uu link mobility) to remote UE, so that remote UE can decide whether to perform relay reselection.
In order to support PC5 radio resource control in NG-RAN, ProSe service authorisation information and PC5 QoS parameters for ProSe need to be made available in NG-RAN. Beside the authorization for 5G ProSe direct discovery and 5G ProSe direct communication, authorization IEs are introduced to indicate whether the UE is authorised to use a 5G ProSe Layer-3 and/or Layer-2 UE-to-Network Relay and 5G ProSe Layer-2 UE-to-Network Remote UE. 5G ProSe PC5 QoS parameters are also supported.
2.2
L2 U2N Relay specific aspect: User Plane
In order to support bearer mapping between sidelink connection between remote and relay UE, and Uu connection between relay UE and gNB, an adaptation layer is introduced, between RLC (which is per-hop deployed) and PDCP (which is end-to-end deployed). The header of adaptation layer would carry the identity for remote UE identification and bearer identification, in order for relay UE to perform packet forwarding between the two sides.
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Figure 2.2-1: User plane protocol stack for L2 UE-to-Network Relay
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Figure 2.2-2: Control plane protocol stack for L2 UE-to-Network Relay
2.3
L2 U2N Relay specific aspect: Control Plane
In order for remote UE to acquire system information and paging message via relay UE, the SIB forwarding mechanism is designed, so that relay UE can base on the request and detailed parameter (for paging reception) from remote UE to forward the necessary SIB and paging information to remote UE, upon acquisition of SIB and paging message from network. Furthermore, in order to save relay UE power consumption, network can use dedicated signalling to delivery paging message to relay UE if it is in RRC_CONNECTED state. Based on that, remote UE mobility in RRC_IDLE and RRC_INACTIVE state can be supported.

Furthermore, in order to support remote UE mobility in RRC_CONNECTED state, the switching between direct and indirect path for intra-gNB scenario is introduced. Via the newly introduced measurement event, remote UE can report the identified candidate connection (direct or indirect) to network, and network can correspondingly switch the UE to the connection (indirect or direct).
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Figure 12.3-1: Procedure for U2N Remote UE switching to direct Uu cell


[image: image6.emf]Relay UE

Remote UE

gNB

0. UL/DL data

1. Measurement configuration and reporting

2. Decision of switching to a 

target relay UE

3. RRC Reconfiguration message

5. RRC Reconfiguration Complete message

2. RRC Reconfiguration for remote UE

4. PC5 connection establishment

6. UL/DL data


Figure 2.3-2: Procedure for U2N Remote UE switching to indirect path
3
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Scenario 2: Remote UE is IC and UE-to-NW relay is IC
Scenario 1: Remote UE is OOC and UE-to-NW Relay is IC
Scenario 3: Remote UE is in different cell coverage than UE-to-NW relay



