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Abstract: The eRG functionality is described in various use cases as providing access across the 5G network for communications between CPN elements, performing routing management for communications among all CPN elements, supporting QoS configuration, and providing admission control to the CPN. In a couple of places, there are also references to the eRG as a UE.  However, a UE cannot fulfil the requirements to distribute and manage local traffic within the CPN, a UE cannot provide access to non-3GPP devices and a UE cannot be used to configure residential QoS or user admission control in the residential network. Hence, the eRG cannot be a UE. This contribution proposes to remove references to the eRG as a UE from the TR.
Detailed changes:
· Update figures for clarification in use cases 5.4 and 5.5
· Editorial cleanup in 5.5.6, removing extraneous ‘the’
· Remove mentioning of eRG as UE in use case 5.7 and 5.9

First Proposed Changes:
[bookmark: _Toc66432639][bookmark: _Hlk57131615]5.4	Use case on efficient routing between UE and non-3GPP device
[bookmark: _Toc66432640]5.4.1	Description
This use case assumes that Premises Radio Access Stations were already deployed in individual rooms behind the Evolved Residential Gateway, to provide better cellular coverage at home. This use case is to enable efficient routing for the communications between UE and non-3GPP device via the Evolved Residential Gateway.
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Figure 5.4.1-1: efficient routing between UE and non-3GPP device
[bookmark: _Toc66432641]5.4.2	Pre-Conditions
The following pre-conditions and assumptions apply to this use case:
-	Multiple Premises Radio Access Stations were deployed in individual rooms insuide a residential home
-	The Premises Radio Access Station provides cellular access to UEs
-	The Premises Radio Access Station is connected to an Evolved Residential Gateway via wireline or wireless link
In particular, a Premises Radio Access Station is deployed in the living room.
There is a smart TV in the living room, which is a non-3GPP device, connecting to the Evolved Residential Gateway via wireline. 
[bookmark: _Toc66432642]5.4.3	Service Flows
Alice is sitting in the living room. Her smartphone is connecting to the Premises Radio Access Station.
Alice finds an interesting video in her smartphone and want to project to the smart TV in the living room. 
The request sent from the smartphone reaches the Evolved Residential Gateway via the Premises Radio Access Station and then routed by the residential gateway to the smart TV via the wireline. 
[bookmark: _Toc66432643]5.4.4	Post-Conditions
Alice could enjoy the video on her smart TV.
[bookmark: _Toc66432644]5.4.5	Existing features partly or fully covering the use case functionality
3GPP TS 22.220 "Service requirements for Home Node B (HNB) and Home eNode B (HeNB)" specifies the requirements for local IP Access for 3G and 4G. 
3GPP TS 22.261 specifies the requirements for routing efficiency, e.g., private communication for 5G LAN-type service, however, the efficient routing on Evolved Residential Gateway is not covered yet.
[bookmark: _Toc66432645]5.4.6	Potential New Requirements needed to support the use case
[PR. 5.4.6-001]	The 5G system shall support routing efficiency for data traffic between a UE and a non-3GPP device through an Evolved Residential Gateway. 
Editor’s Note: This requirement can be merged during potential requirement consolidation.

[bookmark: _Toc66432646][bookmark: _Hlk49710616]5.5	Use Case on efficient routing for UE-to-UE communications via residential gateway
[bookmark: _Toc66432647]5.5.1	Description
This use case assumes that multiple Premises Radio Access Stations were already deployed in individual rooms behind an Evolved Residential Gateway, in order to provide better coverage at home. This use case is to enable efficient routing for the communications between two UEs via the Evolved Residential Gateway. 
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Figure 5.5.1-1: efficient routing for UE-to-UE communications via residential gateway
[bookmark: _Toc66432648]5.5.2	Pre-Conditions
The following pre-conditions and assumptions apply to this use case:
-	Multiple Premises Radio Access Stations were deployed in individual rooms inside a residential home.
-	The Premises Radio Access Station provides cellular access to UEs
-	The Premises Radio Access Station is connected to an Evolved Residential Gateway via wireline or wireless link
-	The Evolved Residential Gateway is connected to the same 5G system (and has a subscription to the same 5G system) as the Premises Radio Access Station belongs to.
In particular, one Premises Radio Access Station is deployed at the attic and another one is deployed at the basement. The connections between the Premises Radio Access Stations and the Evolved Residential Gateway could have multiple options, e.g., fiber, WiFi, or 3GPP licensed spectrum. 
A security sensor is deployed at the basement which is capable of detecting smoke or fire. The sensor having a SIM is a 3GPP-capable UE which is connecting to the Premises Radio Access Station in the basement.
[bookmark: _Toc66432649]5.5.3	Service Flows
Alice is working alone at home, staying in her office in the attic. Her smartphone is connecting to the Premises Radio Access Station deployed in the attic.
Suddenly there is a fire in the basement.
The security sensor detects the fire and smoke, and then immediately sends an alarm to Alice’s smartphone.
The alarm message first reaches the Evolved Residential Gateway via the Premises Radio Access Station in the basement, and then routed by the Evolved Residential Gateway to Alice smartphone via the Premises Radio Access Station in the attic.
[bookmark: _Toc66432650]5.5.4	Post-Conditions
Alice reads the alarm message from her smartphone. After double-check the situations in the basement, Alice makes the call to the fire policy. 
[bookmark: _Toc66432651]5.5.5	Existing features partly or fully covering the use case functionality
The 5G system shall support on-demand establishment of UE to UE, multicast, and broadcast private communication between members UEs of the same 5G LAN-VN. Multiple types of data communication shall be supported, at least IP and Ethernet.
3GPP TS 22.261 [2] specifies the requirement to support E2E QoS for a service, however, the existing requirement only consider QoS in the access networks, backhaul, core network and network to network interconnect. The QoS between UE, PRAS and eRG is not covered yet. 
3GPP TS 22.261 [2] specifies the requirements for routing efficiency within the 5GC, e.g., private communication for 5G LAN-type service. However, the efficient routing on eRG is not covered yet. 
[bookmark: _Toc66432652]5.5.6	Potential New Requirements needed to support the use case
[PR. 5.5.6-001] The 5G system shall be able to provide QoS control for the communication path between a UE and an Evolved Residential Gateway via a Premises Radio Access Station.
[PR. 5.5.6-002] The 5G system shall support routing efficiency for data traffic between two UEs through an Evolved Residential Gateway. 
Editor’s Note: This requirement can be merged during potential requirement consolidation.
[PR. 5.5.6-003] The 5G system shall support a mechanism to minimize the security impact on any PLMN or broadband access network when using an Evolved Residential Gateway.
[PR. 5.5.6-004] The 5G system shall support a mechanism to minimize the security impact on the UE when using an Evolved Residential Gateway. 
[PR. 5.5.6-005] The 5G system shall enable the network operator associated with an Evolved Residential Gateway to control the security policy of the an Evolved Residential Gateway. 
[PR 5.5.6-006] The 5G system shall ensure an Evolved Residential Gateway does not compromise user privacy for UEs that are using the Evolved Residential Gateway, including communication confidentiality, location privacy and identity protection.


Second Proposed Changes:
[bookmark: _Toc66432660]5.7	Provisioning evolved residential gateways and Premises Radio Access Stations
[bookmark: _Toc66432661]5.7.1	Description
The use case illustrates how an evolved residential gateway or a Premises Radio Access Station can be connected and automatically provisioned to the operator's 5G network.
[bookmark: _Toc66432662]5.7.2	Pre-conditions
Ali has a home connectivity service subscription and a 5G subscription on his mobile phone with Network Operator Vanilla.
Ali purchased an evolved residential gateway and one (or more) Premises Radio Access Stations off-the-shelf, i.e. these devices were not provided by the operator.
NOTE:	it is assumed the evolved residential gateway is a fixed wireless access (FWA) gateway
Ali is at home and has his mobile phone nearby.
[bookmark: _Toc66432663]5.7.3	Service Flows
1.	Ali switches both the evolved residential gateway and Premises Radio Access Station on for the first time.
2.	Ali logs on to his account on Vanilla's portal to add both devices to his Vanilla account and to enable the devices in his home.
3.	Vanilla's 5G core network provisions both the evolved residential gateway and Premises Radio Access Station. Once this process is complete, both the evolved residential gateway and Premises Radio Access Station are successfully connected to Vanilla's core network and are now fully operational.
4.	Ali can now connect his TV to the Premises Radio Access Station in order to stream a movie.
[bookmark: _Toc66432664]5.7.4	Post-conditions
The evolved residential gateway and Premises Radio Access Station have been provisioned automatically with minimum user interaction.
[bookmark: _Toc66432665]5.7.5	Existing features partly or fully covering the use case functionality
There are existing features that support remote provisioning, such as via support of (un-)trusted non-3GPP access 3GPP TS 23.501 [4]. Remote provisioning of H(e)NBs is defined in 3GPP TS 22.220 [3], which includes verification and configuration of H(e)NB identity, initial OA&M provisioning.
If an evolved residential gateway is considered as a UE, remote provisioning is already defined.
[bookmark: _Toc66432666]5.7.6	Potential New Requirements needed to support the use case
[PCR 5.7.6-001] The 5G system shall provide mechanisms for the network operator or an Authorised Administrator (e.g. a homeowner) to perform remote provisioning of evolved residential gateways, which includes verification and configuration of evolved residential gateway identity and initial OA&M provisioning.
NOTE 1:	it is assumed the evolved residential gateway is a fixed wireless access (FWA) gateway and is not a UE
[PCR 5.7.6-002] The 5G system shall provide mechanisms for the network operator or an Authorised Administrator (e.g. a homeowner) to perform remote provisioning of Premises Radio Access Stations, which includes verification and configuration of Premises Radio Access Station identity and initial OA&M provisioning.
NOTE 2:	it is assumed the Premises Radio Access Station is not a UE
Editor's Note: whether a distinction for 'off-the-shelf' eRG / PRAS is need is FFS. If needed, then a suitable term for 'off-the-shelf' should be defined
Third Proposed Changes:
[bookmark: _Toc66432674]5.9	Use case on indoor LAN to 5G LAN connectivity
[bookmark: _Toc66432675]5.9.1	Description
5G LAN-VNs aim to provide 5G UEs with similar functionalities to Local Area Networks (LANs) and VPN’s but improved with 5G capabilities (e.g. high performance, long distance access, mobility and security). Nevertheless, not every home device will be 5G devices. The use of evolved Residential Gateways that can interact between 5G-LAN VNs and in-home LAN networks, can allow interaction between devices belonging to both deployments.
[bookmark: _Toc66432676]5.9.2	Pre-conditions
The following pre-conditions and assumptions apply to this use case:
-	There is a 5G LAN with 5G UEs.
- 	The home also comprises a in-home LAN with non-3GPP devices.
-	There is an evolved Residential Gateway (eRG) that connects the in-home LAN with the public network
[bookmark: _Toc66432677]5.9.3	Service Flows
Tom updated his house during the last years into a fully smart house. The lights, kitchen facilities like the coffee machine and his multimedia entertainment system are connected to an in-home LAN deployed at the house. 
Tom decides to update the fixed broadband access to his house with a new evolved Residential Gateway (eRG).
NOTE:	Tom’s operator has deployed Wireline-Wireless Convergence, which implies that the eRG is connected as a UE to a 5G Core Network common for wireline and wireless access.
Tom also has decides to get a subscription to 5G LAN services. All his mobile devices (e.g. mobile phone, tablet, laptop) are added to the 5G LAN. However, he cannot yet get access to the devices on the in-home LAN from his mobile devices.
Tom now includes his eRG into his 5G-LAN VN. The eRG now allows his mobile devices on the 5G-LAN to connect to the devices on his in-home LAN.
[bookmark: _Toc66432678]5.9.4	Post-conditions
Tom can access devices on the LAN network of the house now with his 5G-phone.
[bookmark: _Toc66432679]5.9.5	Existing features partly or fully covering the use case functionality
None.
[bookmark: _Toc66432680]5.9.6	Potential New Requirements needed to support the use case
[PR. 5.9.6-001] The 5G system shall support the use of an evolved Residential Gateway to connect 5G devices from the 5G LAN VN it belongs to with non-3GPP devices on an in-home LAN.
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