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Abstract of the contribution: This contribution resolves 2 Editor’s notes of solution 6.12.
Discussion
This contribution resolves 2 Editor’s notes remaining in 6.12,
 (1) “How 3GPP UE knows 5G-RG is in the same PLMN is FFS”, and
 (2) “How to determine traffic from 5G-RG or from 3GPP in W-5GAN is FFS”.
For simplicity, it is assumed that the 5G-RG has already registered to the 5GC and public identity has been assigned. To resolve the first editor’s note, the 5G-RG can behave like eNB/gNB to broadcast the public identity, e.g., the 5G-GUTI, to the air. When 3GPP UE has listened the broadcasting public identity, the PLMN identity can be parsed from the public identity. Therefore, 3GPP UE can determine whether the 5G-RG is in the same serving PLMN.
Also, this contribution resolves the editor’s note “How to determine traffic from 5G-RG or from 3GPP in W-5GAN is FFS”. In SA2#128Bis agreement, 3GPP UE can reach the W-5GAN via the IPsec protocol, the W-5GAN can determine whether the UE is 3GPP UE behind 5G-RG or UE as 5G-RG. It is proposed to modify the text in 6.12.2, step 5 to “When receiving the traffic from 5G-RG, W-5GAN can determine the traffic from 5G-RG or from 3GPP UE behind this 5G-RG via IPsec tunnel.” The traffic from 3GPP UE behind 5G-RG is coming from IPsec tunnel or vice versa.
This contribution have updated the following:

1) Resolve and EN for 3GPP UE to know 5G-RG whether in the same serving PLMN, AND also
2) Resolve an EN for How to determine traffic from 5G-RG or from 3GPP in W-5GAN is FFS. 
* * * * First Change * * * *
6.12
Solution #12 3GPP UE behind a 5G-RG Register to 5GS and Establish PDU Session

6.12.1
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 [2] and TS 23.502 [3]) 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 clause proposes the procedure how 3GPP UE behind a 5G-RG to register to 5GS and to establish PDU Session based on the principles.

6.12.2
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. However, to minimize the impact on current 5G procedures, a 3GPP UE can connect to 5GS by discovering a 5G-RG. A 5G-RG provides 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 connected to W-5GAN provides connection to 3GPP UE. A 3GPP UE can setup a Layer 2 (L2) connection (e.g., IPsec IKEv2) between W-5GAN via 5G-RG. In this manner, this UE can trigger 5G related procedures by using 5G-RG to forward the N1 signalling or UP transport traffic to W-5GAN.
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Figure 6.12.2-1: 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 TS 23.502 [3], clause 4.3.2 in TS 23.502, the IP addresses/Prefixes is allocated to this 5G-RG.

2.
3GPP UE discovers 5G-RG similar to Step 1 specified in TS 23.502 [3], clause 4.12.2.2, e.g., 3GPP UE and 5G-RG can use any non-3GPP authentication to set up the connection. After authentication, 3GPP UE can be allocated an IP address by 5G-RG.
For 3GPP UE to know whether 5G-RG is in the same serving PLMN, the 5G-RG can behave similar to eNB/gNB that broadcast the public identity assigned by the 5GC, i.e., 5G-GUTI broadcast as part of SSID like SSID-3GPP:MCC:MNC, to the air. A 3GPP UE can parse the PLMN identity from the broadcasted public identity of 5G-RG. If UE found the 5G-RG is in the same serving PLMN, 3GPP UE uses 3GPP procedure to register to 5GC otherwise 3GPP UE roaming is used.

3.
3GPP UE discovers W-5GAN with protocol similar to discover N3IWF as specify in TS 23.501 [2], clause 6.3.62.
To enable 3GPP UE discover W-5GAN successfully, some assumptions can be made. (1) IPsec endpoint shall implement in W-5GAN, (2) Protocol between 3GPP UE and W-5GAN shall use IPsec protocol with IKE security association (SA), and (3) W-5GAN has the ability similar to DNS server in 5WWC architecture, e.g., by translating the query of FQDN sent by 3GPP UE..
The selection mechanism similar to N3IWF selection can be adopted in this scenario. 3GPP UE can select the IPsec endpoint by querying FQDN. 
Due to 5G-RG is under the coverage of the W-5GAN, W-5GAN can receive the query of FQDN sent by 3GPP UE. Therefore, W-5GAN can acknowledge the FQDN query from 3GPP UE by transmitting an addresses (e.g. IP addresses) back to 3GPP UE. Then 3GPP UE can start the security association with W-5GAN by using IKE SA authentication between 3GPP UE and W-5GAN. After security association is complete, 3GPP UE can start NAS message transmission with W-5GAN. 
NOTE:
W-5GAN establishes N2 and N3 interfaces for 3GPP UE and 5G-RG separately.

4.
5G-RG forwards the IP traffic from 3GPP UE to W-5GAN.

5.
When receiving the traffic from 5G-RG, W-5GAN can determine the traffic from 5G-RG or from 3GPP UE behind this 5G-RG via IPsec tunnel.


6.
If the traffic is from 3GPP UE, W-5GAN executes registration procedures as specific in TS 23.502 [3], clause 4.2.2.2 and 5G-RG keep forwarding the IP traffic for the 3GPP UE. Otherwise, the traffic is from 5G-RG, W-5GAN executes the corresponding procedures for 5G-RG.

6.12.3
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 can forward the IP traffic from 3GPP UE to W-5GAN 3GPP UE can directly use the PDU session establishment procedure in TS 23.502 [3], clause 4.3.2 to request a PDU session.
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Figure 6.12.3-1: 3GPP UE's PDU Session Establishment Procedure via 5G-RG

1.
3GPP UE has registered to 5GS.

2.
5G-RG forwards IP traffic from 3GPP UE to W-5G-AN.

3.
3GPP UE can directly trigger PDU Session establishment procedure as specified in TS 23.502 [3], clause 4.3.2.

4.
Once the PDU session establishment is accepted, 3GPP UE starts to transmit UP traffic via 5G-RG.
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