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Abstract of the contribution: This contribution discusses scenarios and solutions for whether and how to support LADN for 5G-RG. Basically, for a 5G-RG connects to 5GC via NG-RAN, the LADN service is supported which for a 5G-RG connects to 5GC via W-5HAN, the LADN service is not supported.
1
Discussion
Whether to support LADN for 5G-RG

The access to a DN via a PDU Session for a LADN is only available in a specific LADN service area. A LADN service area is a set of Tracking Areas. LADN is a service provided by the serving PLMN. (Quoted from TS23.501, clauses 5.6.5). A 5G-RG will be a residential gateway fully compliant with the wireless wireline converged (WWC) core described in SD-407 (BBF) and 23.716 (3GPP) (definition by BBF), which has two accessing scenarios:

· through wireless access (FWA),
· through wireline access (W-5GAN). 
1.1
5G-RG with wireless access to 5GC (FWA)
Firstly, from market’s perspective, there exists a situation that the 5G-RG will be deployed on-the-go. For example: on the bus/train and offering Wi-Fi or special applications to the passengers on the bus/train. In this situation, the 5G-RG ONLY accesses to the 5GC through FWA. 
If LADN service is supported by the network operator, the LADN service can be customized for the passengers. For example in figure 1, the5G-RG is installed on the train / the bus and acting as an “AP” to offer WiFi and/or special On-Bus/On-Train Service, e.g.: Movie, radio, On-Bus/Train Selling, View sight introduction with different languages....

[image: image3.png]%
%

s

A ‘z'\uamm =)





Figure 1: Possible LADN service scenarios for 5G-RG with FWA ONLY 
Secondly, from technical perspective, 5G-RG connecting through FWA behaves like a UE, which allows TA concept work. As LADN service area is a set of TAs, LADN can be supported with no change.
In conclusion, if Rel 16 supports LADN service for 5G-RG with FWA, nothing needs to be changed for current LADN mechanism.

Proposal 1: It is proposed that LADN service IS supported for 5G-RG with FWA.
How to support LADN service for 5G-RG with FWA

The LADN service for session management of 5G-RG with FWA can follow the principle defined in TS23.501, clauses 5.6.5 with the following difference:

· UE is replaced by 5G-RG.
1.2
5G-RG with wireline access to 5GC (W-5GAN)
Firstly, considering that:
· 5G-RG is considered as a Non-3GPP system, where 1 single TA for the whole PLMN is defined
· However, the LADN service is per TA

· Which means, the whole PLMN is LADN.

· Hence, the LADN concept is not useful

In order to make it useful, the W-5GAN SHALL be redefined to support several TAs. If done in this way.

· 3GPP: needs to change the requirements in clauses 5.6.5 in TS23.501 to make it applicable, especially: LADN service applies only to 3GPP accesses and does not apply in Home Routed case,
· BBF: needs to be aware of the definition of several TAIs,
· Service Provider: needs to redefine the LADN service area with Line ID (user location for W-5GAN).
Proposal 2: Considering the timeline to finish normative and the real issue to define TAI for W-5GAN in this release, it is proposed to that LADN service is NOT supported for 5G-RG with W-5GAN access.
Secondly, the UE as defined in Clause 5.6.5 in TS23.501 [2], is either configured to know whether a DNN is a LADN DNN and an association between application and LADN DNN, Or alternatively, the UE gets the information whether a DNN is a LADN DNN from LADN Information during (re-)registration procedure. I.e.: current mechanism allows a UE to establish a PDU session with a LADN DNN. Therefore, a mechanism should be defined to restrict a 5G-RG establish a LADN PDU session with W-5GAN access. 
· At 5G-RG. 5G-RG is pre-configured to never establish a LADN PDU Session; The pre-configuration can be: when 5G-RG detects “Access Type = wireline access”, all the PDU sessions (initial request or handover from 3GPP access) corresponds to LADN service will be restricted.
· At AMF. When AMF detects the 5G-RG is accessing via W-5GAN, and the DNN is a LADN DNN, AMF will reject the PDU session.

As 5G-RG is a residential gateway, which is considered to be untrusted, the restricting LADN mechanism is proposed to be at AMF.

Proposal
Based on the above reasoning, we propose the following changes.
* * * 1st Change * * *

4.4.1 Session management for 5G-RG

Session management of 5G-RG connected to 5GC via wireline access follows the principle defined in TS 23.501 [2] clause 5.6 with the following difference:

-
UE is replaced by 5G-RG.

-
5G-RG is connected to 5GC via wireline access type instead of 3GPP access.
-
The LADN service defined in clause 5.6.5 in TS23.501 [2] does not apply for 5G-RG connected to 5GC via wireline access.

* * * 2nd Change * * *

7.3
Session Management procedures

Editor's note:
This clause includes delta for Session Management procedure defined in TS 23.502 [3] clause 4.3 for 5G-RG and FN-RG.

7.3.1
5G-RG Requested PDU Session Establishment via W-5GAN

Clause 7.3.1 specifies how a 5G-RG can establish a PDU Session via an W-5GAN as well as to hand over an existing PDU Session between 3GPP access and W-5GAN. The procedure applies in non-roaming scenarios.

The PDU Session Establishment procedure specified in TS 23.502 [3] clause 4.3.2.2.1 applies with the following changes.
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Figure 7.3.1-1: 5G-RG PDU Session establishment via W-5GAN

Editor's note:
Applicability of multi-access PDU sessions is FFS.

1.
The 5G-RG shall send a PDU Session Establishment Request (PDU session ID, Requested PDU Session Type, a Requested SSC mode, 5GSM Capability PCO, SM PDU DN Request Container, Number Of Packet Filters) message to AMF as specified in step 1 of clause 4.3.2.2.1. This message shall be sent to W-AGF via the W-CP signalling connection and the W-AGF shall transparently forward it in a N2 Uplink NAS transport message (NAS message, User location information, W-AGF identities) to AMF in the 5GC. The W-AGF identities parameter may be included by the W-AGF and carries a list of identities of W-AGF serving the 5G-RG for the PDU session that is established and can be used by SMF in step 8 in TS 23.502 [3] clause 4.3.2.2.1 as input to select an UPF.

2a.
Steps 2-11 specified in TS 23.502 [3] clause 4.3.2.2.1 are executed according to the PDU Session Establishment procedure over 3GPP access with the deviation that in step 3 an additional parameter with a list of W-AGF identities can be sent from AMF to SMF. SMF can use it in step 8 for UPF selection. For the LADN service, if the AMF detects the requested DNN is corresponding to a LADN DNN or the default DNN of the requesting S-NSSAI is a LADN DNN, and the access type of 5G-RG equals to wireline access, the AMF shall reject the NAS Message containing the NAS Message containing PDU Session Establishment Request from the 5G-RG with an appropriate cause.
2b.
As described in step 12 of clause 4.3.2.2.1, the AMF shall send a N2 PDU Session Request message (N2 SM information (PDU Session ID, QFI(s), QoS Profile(s), CN Tunnel Info, S-NSSAI from the Allowed NSSAI, Subscribed-Session-TMBR, PDU Session Type, User Plane Security Enforcement information, UE Integrity Protection Maximum Data Rate), N1 SM container (PDU Session Establishment Accept (QoS Rule(s) and QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s), selected SSC mode, S-NSSAI(s), DNN, allocated IPv4 address, interface identifier, Session-AMBR, selected PDU Session Type, Reflective QoS Timer (if available), P-CSCF address(es))) to W-AGF to establish the access resources for this PDU Session.

3.
Based on its own policies and configuration and based on the QoS flows and QoS parameters received in the previous step, the W-AGF shall determine what W-UP resources are needed for the PDU session. For example, the W-AGF may decide to establish one W-UP resource and associate all QoS profiles with this W-UP resource. In this case, all QoS Flows of the PDU Session would be transferred over one W-UP resource.

4a.
The W-AGF sets up the W-UP resources for the PDU session. This step is specified by BBF for W-5BGAN and by CableLabs for W-5GCAN. The access dependent W-UP resource setup procedure shall provide the identity of the PDU Session associated with the W-UP resource. The W-UP resource setup procedure should support to bind W-UP resources to individual QFI(s) as specified in clause 4.4. The W-UP resource request may also contain other access layer information (e.g., VLAN id) specific for the W5GAN.

5.
After all W-UP resources are established, the W-AGF shall forward to 5G-RG via the W-CP signalling connection the PDU Session Establishment Accept message received in step 2b.

6.
The W-AGF shall send to AMF an N2 PDU Session Request Resource Setup Response (PDU Session ID, AN Tunnel Info, List of accepted/rejected QFI(s), User Plane Security Enforcement Policy Notification).

7.
All steps specified in TS 23.502 [3] clause 4.3.2.2.1 after step 14 are executed according to the PDU Session Establishment procedure over 3GPP access.

* * * 3nd Change * * *

4.11
Fixed Wireless Access

For the 5G-RG connected to 5GC via NG-RAN the specifications defined TS 23.501 [2], TS 23.502 [3] and TS 23.503 [4] applies with the following modification:

-
The UE corresponds to the 5G-RG.

-
The support of interworking with EPC is not applicable for a 5G-RG. This is controlled by SMF Selection Subscription data defined in Table 5.2.3.3.1-1 of TS 23.502 [3].

-
The configuration of 5G-RG via ACS server based on TR-069 [18] and TR-369 [19] is specified clause 9.6.

-
The Home Routing roaming is supported is not specified for 5G-RG connected via NG RAN in this release.
- 
The LADN service defined in clause 5.6.5 in TS23.501 [2] applies to the 5G-RG connected to 5GC via 3GPP access. The specification in clause 5.6.5 in TS23.501 [2] applies via 5G-RG replacing UE with the following difference:

-
UE Configuration Update procedure is referred to the procedures in clause 7.2.3.1.
NOTE : HR roaming over 3GPP access is defined for 5G_RG but in some countries it can not apply due to local regulations

Editor's note: The support of roaming scenario for 5G-RG connected via NG RAN is may be revised based on BBF feedback.
* * * END* * *
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