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1. Discussion

This solution is for Scenario 3 such that 5GC-Capable UE behind the 5G-RG connected to 5GC via NG-RAN/W-5GAN can access to 5G-RG via WLAN access or 3GPP access.

For the case of the 5G-RG as a UE and terminating N1 connection for user devices behind 5G-RG, this model is similar to the ProSe solution for UE to network relay shown below in Figure 1 as defined in clause 5.4.4 TS 23.303, where the remote UE corresponds to the 3GPP UE behind the 5G-RG and the ProSe UE-to-NW relay (relay UE) corresponds to the 5G-RG. Other EPC network functions corresponding to equivalent functionality in the 5GC as defined in TS 23.501. 
According to the ProSe UE-to-NW relay solution, the relay UE reporting of Remote UEs to the CN (step 5 in figure 1) would also apply for the 5G-RG in the 5WWC architecture which enables the 3GPP UE behind the 5G-RG to be identified by the 5GC and enables the traffic sent from the 3GPP UE via 5G-RG to be identified by the 5GC.
The ProSe solution for 3GPP UE to relay UE was defined as layer-3 relay and is thus independent of the layer 2 technology used on the link between remote UE and relay UE. In other words, although the ProSe UE-to-Network Relay is currently restricted to operate with LTE-based PC5 interface, we propose that the same layer 3 solution can be considered here irrespective of the layer 2 link used. 

For the case of the 5G-RG as a UE and terminating N1 connection for user devices behind 5G-RG, we propose to base on the ProSe solution for UE to network relay as defined in the clause 5.4.4 of TS 23.303. Whether the existing security solution of ProSe UE-to-Network Relay for public safety can apply to 5G-RG is FFS (and up to SA3 study).
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Figure 1: Pro-Se UE to Network Relay (clause 5.4.4 TS 23.303)
2. Proposal

It is proposed to include the following solution to TR 23.716.
* * * Start of changes * * * *
6.X
Solution #X – Solution to Support 5GC-Capable UE Connected via 5G-RG as Relay UE

6.X.1 Functional Description

This solution is for Scenario 3 such that 5GC-Capable UE behind the 5G-RG connected to 5GC via NG-RAN/W-5GAN can access to 5G-RG via WLAN access or 3GPP access, as depicted in Figure 6.X.1-1:
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Figure 6.X.1-1: High level architecture for the 5GC Capable UE using 3GPP/WLAN Access behind a 5G-RG connected to 5GC via NG-RAN/W-5GAN
When the 5GC-Capable UE connected to 5GC through the 5G-RG as a L3 relay (supporting N1 interface), this model is similar to the ProSe solution for ProSe UE-to-Network relay as defined in clause 5.4.4 of TS 23.303, where the remote UE corresponds to the 5G-Capable UE behind the 5G-RG and the ProSe UE-to-NW relay corresponds to the 5G-RG.
According to the ProSe UE-to-NW relay solution, the relay UE reporting of remote UEs to the CN would also apply for the solution of the Scenario 3 which enables the 5GC-Capable UE behind the 5G-RG and its traffic to be identifiable by the 5GC.

Although the ProSe solution for ProSe UE-to-Network relay was restricted to operate with LTE-based device-to-device PC5 interface, the similar Layer 3 solution as the ProSe UE-to-Network Relay can be considered here independent of the layer 2 link used on the device-to-device interface, e.g. 5GC capable device using 3GPP access or WLAN access connects to 5G-RG.
6.X.2 Procedure
6.X.2.1 High-level traffic relay procedure
Figure 6.X.2-1 shows the high level traffic relay procedure between 5G-RG as relay UE and 5GC-Capable UE as a remote UE.
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Figure 6.X.2-1: Traffic relay procedure for 5G-RG as relay UE and 3GPP UE as remote UE
1.
The 5G-RG as Relay UE performs initial registration request procedure indicating its UE network capability as a 5G-RG and a Relay UE.
2.
The 5GC-Capable UE can connect to 5G-RG via 3GPP access or WLAN access. In the case of 5GC-Capable UE using 3GPP access to connect 5G-RG, the 5GC-Capable UE behind 5G-RG selects a 5G-RG based on stored 5G-RG connection context. If there is no 5G-RG connection context stored or the 5G-RG connection context is invalid, the 5GC-Capable UE behind 5G-RG discovers a 5G-RG by using Model A or Model B discovery described in clause 5.3.7 in TS 23.303 using provisioned parameters. After successful 5G-RG discovery, the 5GC-Capable UE selects a 5G-RG.
Editor’s Note: it is FFS what are provisioning parameters for 5G-RG discovery.

During the discovery procedure, the 5G-RG and 5GC-Capable UE obtains Remote User ID and 5G-RG ID, respectively.
· For 5G-RG, the identity type of the 5G-RG ID can be Encrypted IMSI, IMSI, MSISDN, IMEI, and IMEISV.

· For 5GC-Capable UE behind the 5G-RG (with UICC), the identity type of the Remote User ID can be Encrypted IMSI, IMSI, MSISDN, IMEI, and IMEISV.
In the case of 5GC-Capable UE using WLAN access to connect 5G-RG, the 5GC-Capable UE discovers and associates to the 5G-RG using IEEE 802.1x technologies with 3GPP credentials. After the connection with 5G-RG is established successfully, the 5G-RG initiates registration to 5GC procedure for the 5GC-Capable UE. For the connection to the 5GC via NG-RAN or W-5CAN, the registration procedure can largely follow 3GPP registration procedure as defined in 23.502 clause 4.2.2.2 or untrusted N3GPP access registration procedure as defined in 23.502 clause 4.12.2.2, respectively.
3.
In the case of 5GC-Capable UE using 3GPP access, the 5GC-Capable UE behind 5G-RG establishes a connection with 5G-RG for Device-to-5G-RG Direct Communication.

After successful establishment of Device-to-5G-RG Direct Communication with 5G-RG, the 5GC-Capable UE stores the 5G-RG ID in 5G-RG connection context. A timestamp may also be stored to indicate the time of the last Device-to-5G-RG Direct Communication, which can be used as reference to decide if the 5G-RG connection context is valid or not. In the meantime, the 5G-RG obtains the information of Remote User ID from the 5GC-Capable UE as remote UE.
Editor’s Note: in the case of 5GC-Capable UE using WLAN access to connect 5G-RG, it is FFS if the 5G-RG and 5GC-Capable UE need to exchange Remote User ID and 5G-RG ID, respectively.

4.  The 5G-RG creates a PDU session ID and initiates PDU session establishment procedure for relaying traffic.

The 5G-RG may receive QoS rule from PDU Session Establishment/Modification procedure, or the QoS rule may be pre-configured in the 5G-RG. The QoS rule contains a QoS rule identifier which is unique within the PDU Session, the QFI of the associated QoS Flow.

If there exists PDU session with associated DNN and Application IDs, the 5G-RG may chose proper QoS flow identified by QFI to relay traffic for the Remote UE.

The 5G-RG creates a Remote UE Connection Context which includes PDU Session ID, Remote User Context list, Application ID(s), DNN, S-NSSAI. Each Remote User Context includes at least one of the following information: Remote User ID, Address Type, and Address information, wherein the Remote User ID is an identity of the user device with/without UICC; the Address Type can be IPv4, IPv6; Address information includes:

-
for IPv4, the 5G-RG includes IPv4 addresses and TCP/UDP port ranges assigned to individual Remote UE(s)

-
for IPv6, the 5G-RG includes IPv6 prefix(es) assigned to individual Remote UE(s)

Additionally, the Remote User Context may contain QoS Identifier (QFI) for the PDU Session ID to be used for the relay traffic.

5.
The 5G-RG allocates IPv6 prefix or IPv4 address to the 5GC-Capable UE behind 5G-RG.

6.
The 5G-RG as Relay UE sends a N1 Remote UE Report message to the PCF/SMF via AMF for the PDU session associated with the relay. 
The N1 Remote UE Report message may include at least one of the following information: PDU Session ID and Remote User Context list which contains Remote User Contexts of all user devices behind 5G-RG sharing the PDU session.
The N1 Remote UE Report message shall be sent when the Remote UE disconnects from the 5G-RG as Relay UE, e.g. upon explicit layer-2 link release or based on the absence of keep alive messages over PC5, to inform the AMF and the PCF/SMF that the Remote User(s) have left.

The AMF stores PDU session ID, and the Remote User Context list in the UE Context of the 5G-RG. The AMF forwards the N1 Remote User Report message to the PCF via SMF.
7.  The 5G-RG starts to relay traffic for the Remote UE.
* * * End of changes * * * *
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