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Abstract of the contribution: This contribution proposes solution for a 3GPP UE behind a 5G-RG register to 5GS and establish PDU Session.
Discussion
This contribution proposes procedure for a 3GPP UE behind a 5G-RG to register to 5GS and to establish PDU Session.
* * * * All new text * * * *
6.x 3GPP UE behind a 5G-RG Register to 5GS and Establish PDU Session
6.x.1 General Description
This solution is based on Scenario 3, a 3GPP UE behind a 5G-RG connects to 5GS. Principles mentioned in Scenario 3, (1) a 3GPP UE shall use 3GPP procedures specified in current specifications (i.e. TS 23.501 and TS 23.502) and need to minimize impacts on current 3GPP reference points (e.g., N1, N2 and N3). Also, (2) the W-5GAN shall be enabled to support QoS treatment of QoS flows for a 3GPP UE using 5G-RG access which implies the W-5GAN has the capability to handle the Control Plane (CP) and User Plane (UP) transport​​​​ traffic from 3GPP UE behind a 5G-RG. Therefore, the following subsection proposes the procedure how 3GPP UE behind a 5G-RG to register to 5GS and to establish PDU Session based on the principles.
6.x.2 Registration procedure for a 3GPP UE behind a 5G-RG

For simplicity, it assumes that 5G-RG has registered to 5GS via W-5GAN, i.e., 5G-RG has gotten a 5G-GUTI and an IP address/Prefix address allocated by 5GS. Since 5G-RG needs to enable the N1 signalling and UP transport traffic between 3GPP UE and 5GS, it may behave as relay node between 3GPP UE and 5GS. However, to minimize the impact on current 5G procedures, a 3GPP UE can connect to 5GS by discovering a 5G-RG as a relay node. A 5G-RG may provide connection ability to a 3GPP UE, and this UE can establish relay connection with this 5G-RG. How 3GPP UE discovers 5G-RG is out of the scope of this SID.
In Scenario 3, a 5G-RG may provide Layer 2 (L2) relay interface or any relay mechanism to 3GPP UE. 3GPP UE can discover and connect to 5G-RG via L2 connection or any relay mechanism connection. Then, this UE can trigger 5G related procedures by using the relay ability from 5G-RG to forward the N1 signalling or UP transport traffic to W-5GAN.
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Figure 1: 3GPP UE’s Registration Procedure via 5G-RG

1. 5G-RG has registered to 5GS via W-5GAN.

The corresponding parameters have been allocated by serving AMF such as 5G-GUTI. If 5G-RG triggered PDU Session Establishment procedure as specified in section 4.3.2 in TS 23.502, the IP addresses/Prefixes is allocated to this 5G-RG.

2. 3GPP UE discovers 5G-RG as a relay node via L2 connection.

3. 3GPP UE and 5G-RG establishes the relay connection.

4. 5G-RG relays the traffic from 3GPP UE via 5G-RG to W-5GAN.

Editor’s note: How 3GPP UE knows 5G-RG is in the same PLMN is FFS

5. When receiving the traffic from 5G-RG, W-5GAN needs to determine the traffic from 5G-RG or from 3GPP UE behind this 5G-RG.

Editor’s note: How to determine traffic from 5G-RG or from 3GPP in W-5GAN is FFS.
6. If the traffic is from 3GPP UE, W-5GANexecutes Registration 4.2.2.2 in TS 23.502 and 5G-RG keep relaying traffic for the 3GPP UE. Otherwise, the traffic is from 5G-RG, W-5GAN executes the corresponding procedures for 5G-RG.

6.x.3 PDU Session Establishment Procedure for a 3GPP UE behind a 5G-RG
After the 3GPP UE behind 5G-RG has registered to 5GS as described above. 3GPP UE can request a PDU session establishment. Since 5G-RG is considered as a relay node, 3GPP UE can directly use the PDU session establishment procedure in session 4.3.2 in TS 23.502 to request a PDU session.
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Figure 2: 3GPP UE’s PDU Session Establishment Procedure via 5G-RG

1. 3GPP UE has registered to 5GS. 
2. Since 5G-RG is considered as a relay node to relay traffic to W-5G-AN

3. 3GPP UE can directly trigger PDU Session establishment procedure as specified in section 4.3.2. in TS 23.502.
4. Once the PDU session establishment is accepted, 3GPP UE starts to transmit UP traffic via 5G-RG
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