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Abstract of the contribution: This contribution provides evaluation and conclusion for solutions of Key Issue #1. 
1. Introduction
This contribution provides analysis and conclusions of the solutions documented in FS_5WWC_Ph2 TR 23.700-17 for KI#1. 

2. Discussion
2.1 Overall evaluation for KI#1

Key Issue#1 is for providing differentiated service for UE and Non-3GPP devices connected behind an RG. Currently, there are 15 solutions to solve this KI. We categorize the solutions based on the applicable device type: 5G UE, N5CW, AUN3 and NAUN3. A few solutions are applicable to multiple device types and may be beneficial for addressing additional scenarios such as NSWO extensions for wireline access, non-3GPP QoS assistance information (such as PER, PDB). 
5G UE related solutions:

Solutions#2, #5, #9, #20 address solutions specific to 5G UE and can be summarised as follows:  
Solution#2 provides QoS and charging differentiation based on user location policy for untrusted non-3gpp access and trusted non-3gpp access and is aligned with Rel-16 architecture. For trusted non-3gpp access, further differentiation is provided based on individual RG subscription (host or guest of RG). For PDU Session Establishment, the TNGF forwards the NAS message to the UEs AMF in N2 message which includes ULI (UE local IP address, TNAP ID). The TNAP ID is used by the PCF to determine the UE to be a “home” user or “guest" user. AF assistance through NEF extensions can be used to store service specific parameters (such as RG location information, e.g. TNAP ID, GPSI) in the UDR.  
Solution#5 (for trusted non-3gpp access) and Solution#9 (for untrusted non-3gpp access) provide QoS and charging differentiation based on subscription association (subscribed or unsubscribed) to the 5G-RG. 5G-RG subscription data is extended to include the subscribed UE list. The 5G-RG sends the 5g-RG 5G-GUTI to the UE using either Ta interface or ANQP message. The UE includes the 5G-RG’s 5G-GUTI in NAS Registration Request message. The AMF for the UE determines the 5G-RG’s UDM using the 5G-RG 5G-GUTI to get the subscribed UE list and determine if the UE is subscribed or unsubscribed. The solution requires enhancements to NAS protocol message and changes on the UE and AMF to support the same. 
Solution#20 provides differentiated QoS and charging to the UE behind the 5G-RG using the W-5GAN as trusted non-3gpp access. The 5G-RG obtains “UE info” to identify the UE in the 5GC. The 5G-RG acts as TNAP and the UE behind the 5G-RG takes the role of a non-3gpp device to report User ID (SUCI of the UE) and “UE info” to the PCF through the SMF to initiate corresponding policy decisions related to QoS control and charging. This solution does not explain the “UE info” contents and the relationship between the UE initiated PDU and the 5G-RG PDU.
AUN3 related solutions:

Solutions#20, #22, #25 address solutions specific to AUN3 device and can be summarised as follows:  

Solution#20 provides QoS and charging differentiation for AUN3 devices by enabling the 5G-RG to obtain AUN3 device’s “User ID” and “device info”. The 5G-RG takes the role of a WLAN AN and supports SWa protocol to one or more NSWOF to obtain the SUCI/SUPI of the AUN3 device. The 5G-RG includes the “User ID” and “device info” in the “Remote UE Report message” sent to the SMF through the AMF. The “device info” used to assist in identification of AUN3 device is not specified. The SMF initiated the SM Associated Modification procedure to sends the AUN3 device’s “User ID” and “device info” to the PCF. How QoS and charging differentiation for AUN3 device behind 5G-RG is not specified (additional dependency on SA WG5).
Solution#22 enables AUN3 device to connect to a 5G-RG after being authenticated using the NSWO authentication procedures. This enables the AUN3 device to exchange data packets marked with a unique traffic identifier which can mapped to specific QoS flow of the 5G-RG. The solution is complicated since it relies on the 5G-RG AMF selecting an SMF which supports SWa interface to one or more NSWOF requiring new 5GSM messages. Enhancements to 5G-RG to support SWa interface to one or more NSWOF as described in the EN is an efficient alternative.
Solution#25 provides differentiated QoS and charging to AUN3 devices by enabling the 5G-RG to perform registration on behalf of the AUN3 device. The 5G-RG supports multiple NGAP connections/NAS signalling and PDU sessions based on the AUN3 subscription record in the UDM/UDR that is separate from the RG. This solution is aligned with Rel-16 architecture and addresses the following gaps:

· RG is configured only as L2 bridge mode.

· N5GC device connects to the RG not using Wi-Fi and no key is returned to CRG to support Wi-Fi 4way handshaking (Addressed by SA3).  
NAUN3 related solutions:
Solutions#1, #4, #6, #8, #21, #24 address solutions specific to NAUN3 device and can be summarised as follows:
Solution#1 provides differentiated QoS and charging for NAUN3 devices behind 5G-RG by grouping based on identifiers such as SSID, VLAN IDs, Ethernet port and /or MAC address. 

Solution#4 provides differentiated QoS and charging for NAUN3 devices behind 5G-RG based on non-3GPP device category identifier (MAC address, WLAN SSID or physical ethernet port identifier). The PCF provides QoS rules for non-3gpp devices. The 5G-RG establishes the PDU session and QoS flows when NAUN3 devices are connected behind the 5G-RG. The solution does not provide details of non-3gpp device category identifier used by the 5G-RG to identify the NAUN3 devices. How the 5G-RG obtains the non-3gpp device category identifier is not specified.
Solution#6 provides differentiated QoS and charging for NAUN3 devices behind 5G-RG by assigning a virtual identifier (e.g. virtual SUCI/SUPI) for each NAUN3 device. The 5G-RG performs registration and PDU sessions establishment on behalf of the NAUN3 device using the virtual identifier assigned to the NAUN3 device. How the virtual identifiers (e.g. Virtual SUCI/SUPI) are provisioned, managed, assigned and mapped to the NAUN3 device is not specified. 
Solution#8 introduces a new PDU session type to support for deployments where 5G-RG functions in bridge mode.
Solution#21 provides differentiated QoS and charging for NAUN3 devices behind 5G-RG through AF assistance. Extensions to NEF is used to provision the NAUN3 device information stored in the AF to the UDR and is associated with the 5G-RG. The PCF subscribes to the non-3GPP device information from the UDR. PCF provides updated policy rules to the SMF. This solution complements Sol#1and Sol#24.

Solution#24 provides QoS differentiation for NAUN3 devices based on traffic separation using 5G-RG local configuration. Local configuration of the 5G-RG may be supported administered based on CableLabs PacketCable Multimedia 2.0 (PCMM) specifications or ACS (Auto Configuration Server) or 3rd party AF (operator/vendor specific solution) and is outside the scope of 3GPP. 

N5CW related solutions:
Solution#3 is specific to N5CW devices. It provides QoS and charging differentiation based on trusted non-3gpp access and is aligned with Rel-16 architecture and the 5G-RG takes on the role of TWAP. The limitation of the solution is that each N5CW device is associated only with one QoS flow. 
Generic solutions: 
Solutions#7, #23, address solutions not specific to any given device type or applicable to multiple device types and can be summarised as follows:

Solution#7 provides differentiated QoS and charging for devices behind 5G-RG by providing additional non-3gpp QoS information (e.g. PER) to reserve resources in the non-3gpp network associated with the 5G-RG. How the 5G-RG uses the additional non-3gpp QoS information is beyond the scope of 3GPP.
Solution#23 complements Solution#7 by focusing specifically on Packet Delay Budget (PDB) for the non-3gpp access network. PDB considers delay between the UPF and the 5G-RG and does not consider the delay in the non-3gpp network. A default “non-3gpp network delay budget” is configured in the UDR for the PDU Session policy. The PCF applies this parameter to compute the PDB for a given flow. If supported by 5G-RG, a PDU Session Modification procedure can be used to modify/update this parameter. 

Proposed Conclusions:

* Start of 1st change * (all new text)

8. Conclusions

8.1 Key Issue #1: Providing differentiated service for UE and Non-3GPP devices connected behind a 5G RG

The following aspects are concluded as principles for the normative work:
For 5G UE: Based on Solution#2 as baseline. QoS differentiation for 5G UE behind an RG; supported for both untrusted and trusted non-3gpp access.

· UDR enhancements to store new service parameter data (TNAP ID of RG, GPSI/SUPI of UE).

· PCF enhancements to Policy control subscription data to include TNAP ID; New service data for NEF service specific parameter provisioning API.

· Retrieve application data from UDR containing TNAP ID and SUPI. 

NOTE: 5G-RG enhancements to support TNAP is assumed in the solution, is out of scope of 3GPP and will be handled by BBF and CableLabs.
For AUN3 device: Based on Solution#25 as baseline, an AUN3 device registers a 5GC indirectly via a 5G-RG and establishes one or more PDU session to the 5GC via the 5G-RG. QoS differentiation for each AUN3 device occurs based on one or more PDU sessions established based on subscription of the AUN3.

· UDR enhancements to store subscription information for AUN3 device.

For NAUN3 device: Based on Solution#1 as baseline and merging aspects of traffic classification from Solution#24 and AF assistance based on Solution#21. The 5G-RG supports grouping of non-3GPP devices based on identifiers and mapping them to 5G-RG QoS PDU session/QoS flows. Additionally provisioning of NAUN3 device information in AF/5GC to assist in grouping of devices and/or traffic by RG.
Support for a new PDU session type to support deployments where 5G-RG functions in bridge mode based on Solution #8.
For N5CW device: Based on Solution#3 as baseline. 

For General Consideration:
1. non-3gpp QoS assistance information: Based on Solution#23 as baseline and adding additional non-3gpp QoS information parameters proposed in Solution#7. Additional non-3gpp QoS information (e.g PER, PDB) to reserve resource in non-3gpp network associated with 5G-RG.

NOTE: How 5G-RG uses the non-3gpp QoS assistance information to enforce QoS in non-3gpp networks is outside scope of 3GPP.

2. NSWO extensions to W-5GAN: Support 5G-UE or AUN3 device behind 5G-RG supporting NSWO capability accesses 5GC. 5G-RG support for SWa interface to one or more NSWOFs to initiate authentication procedures on behalf of UE or AUN3 device.

* End of 1st change * 
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