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Anand Prasad, 3GPP TSG SA WG3 Chairman anand@bq.jp.nec.com
3GPP TSG SA WG5
Thomas Tovinger, 3GPP TSG SA WG5 Chairman thomas.tovinger@ericsson.com  

From:
Lincoln Lavoie,
Broadband Forum Technical Committee Chair lylavoie@iol.unh.edu 

Liaison Communicated By: 
Manuel Paul, BBF liaison officer to 3GPP manuel.paul@telekom.de

Date: November 01, 2018

Subject: Response to 3GPP SA2 liaison S2-1811575 on ‘general status of work’ 

[bookmark: _Hlk521881588]Dear colleagues, 

We are pleased to provide a further update on our study work, as such, attached is the current relevant extract of our study work.

We would like to call your attention to the following specific topics (and associated sections) that will require modifications to 3GPP specifications:

1. Support for FN-RGs (see section 6.12; chapter 7 and chapter 12; section 13.1.4; section 13.8.3.1; section 14.2.3)
2. Combined Ethernet/IP PDU type (see chapter 4; section 6.4; section 6.5; section 6.8.3; section 6.9.3; section 13.6.3.3.1.1; section 14.1.1; section 14.1.3)
3. Addressing support for bridged RGs (see section 6.4; section 10.4)
4. Support for TR-069/369 ACS/USP reachability (see section 13.4)
5. Support for IPTV services and multicast (see section 13.6)
6. Additional addressing aspects (see section 6.4; section 10.4; section 14.2)
a. Dynamically assigned subnets behind a routed FN or 5G RG
b. Statically assigned “framed routes”
7. Support for devices using 3GPP procedures connected to the 5GC via a 5G-RG (see section 14.1.3; section 14.2)
8. Support for a collocated AGF and UPF (see section 13.9)
9. Signaling support for associating the facility serving the subscriber with subscriber activity (see section 6.8.3; section 6.9.3; section 12.2.4; section 13.6).
10. Modifications to connection management procedures for wireline access. (see section 6.8.2; section 6.8.3)

We are also very interested as to if there are any aspects of the ATSSS work that we could consume for a 5G-RG in the role of a proxy devices for utilizing multiple accesses in a release 16 timeframe.

We would also like to clarify the various deployment scenarios we would like to support.
The current BBF work on 5G Fixed Mobile Convergence focuses on several scenarios described here. As part of this liaison, we also inform 3GPP of some proposed terminology updates. The figure below represents the five scenarios, with different cases in terms of Residential Gateway (RG) type, access network and interfacing model with the 5G Core. As part of these scenarios, devices supporting 3GPP procedures (UE), connected to the RG via the WiFi in the LAN and/or over the NG-RAN, may also access the 5G core network. This is also covered in SD-407/420.
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1. Fixed Wireless Access (5G-RG) – The 5G-RG is connected over the NG-RAN.
1. Integration in Direct Mode (5G-RG)– The RG is connected over the wireline access network. An Access Gateway Function (AGF) mediates between the wireline access network (aggregated at layer 2) and the 5G core network, based on N2 and N3 interfaces. The 5G-RG is able to register directly with the 5G core network based on N1 interface. For this reason, the AGF is said to integrate the session in “direct mode”.
1. Integration in Adaptive Mode (FN-RG) – Similar to (2), the RG is connected over the wireline access network and the AGF mediates layer 2 traffic with the 5G core network based on N2 and N3 interfaces. However, FN-RG does not support N1, so the AGF acts as end point of N1 on behalf of the FN-RG. The AGF is said to integrate the session in “adaptive mode”.
1. Interworking (FN-RG) – The session is managed by a BNG. Services that are based on 5G core network are passed to the 5G core via a Fixed Mobile Interworking Function (FMIF). The FMIF supports N2 and N3 interfaces to the 5G core network. Since the FN-RG does not support N1, the FMIF acts as end point of N1 on behalf of the FN-RG.
1. Coexistence (FN-RG) - This is not a converged session model, as these sessions are not part of the 5G core network. However, coexistence is required to allow services that are not supported by the 5G core network to be available in a converged service provider network. Coexisting subscriber sessions are managed only by the BNG. When the wireline access network is shared between converged sessions (see models (2), (3), (4)) and coexisting sessions, the AGF / FMIF may need to be aware of the coexisting sessions, in order to offer an accurate traffic management in the wireline access network.
The migration of RGs from FN-RG to 5G-RG is expected to be a progressive process. To deal with the duality of RG types, we expect network service providers to use simultaneously multiple session scenarios. For example, the same AGF could operate both in direct mode and adaptive mode, based on the detected RG type.
With this terminology update, the terms “L-AGF” and “Migration mode” have been deprecated.
In terms of requirements, there are commonalities between the models. In particular, we expect that the FMIF (interworking mode) and the AGF in adaptive mode will have the same requirements toward the 5G core. The main differences between these functions are on the access facing side, within the domain specified by BBF.
BBF is aware of the dual access RG scenario (hybrid access), however there has not been specific work done in SD-407/420 related to this scenario (past work on hybrid access, TR-348 and TR-378, does not consider the impact of the converged 5G core network). We will consider the aspects in 23.716 related to this scenario.
We are also aware of existing specifications that would permit support for untrusted access via wifi and an FN-RG. We would like to reference the 5G versions of this work as part of our release 16 efforts. Therefore, we request any information you can share.

With respect to your questions in the most recent liaison:

Q1: Wireline today uses hierarchical scheduling (referred to as HQoS) to ensure fairness, and this is of utility when there are queuing points downstream of the scheduler that are not managed (e.g. legacy access nodes), however this also requires a common scheduling point per access node in order to be effective. 
TR-101 issue2 section 5.2 outlines the standard requirement on H-QoS for wireline broadband service.  For broadband service, H-QoS is typically applied to downstream rather then the upstream where the volume is much greater and must be managed.  As outline in each section within the TR, there are specific QoS requirements for each layer of access: the RG, the AN, an Ethernet based aggregation, and the BNG.  Typically, the Ethernet based aggregation layer serve is expected to server only as a port aggregator.  Therefore, mapping each element to the respective FMC function (RG to RG, AN to AN).  The BNG layer would map to the SMF/UPF and possibility AGF-u.  The BNG as outline in the TR must support three tier scheduler. 
· The first scheduler is a scheduler serving a single egress interface on the BNG 
· This would be typically be applied to a port on the BNG.  As an example, 100Gbps of traffic arrives through N6 interfaces and the UPF have 1Gbps N3 interfaces, the N3 interface must have a scheduler to ensure high priority traffic are treated accordingly.  
· The second scheduler is to limit the traffic to the AN, ensure the shaped egress traffic does not exceed maximum capability of the AN 
· AN are typically identified by the S-tag.  Please refer to TR 101 issue 2 section 5.2 for a list of AN identifier
· A UPF is technically only possible to shape and schedule for an AN bandwidth, if it forwards all traffic for that particular AN.
· The third scheduler is to limit the traffic per home (RG), ensure the traffic send does not exceed to what the subscriber order from the service provider 
· A subscriber is typically identified by a list of c-tag and s-tag combinations, please refer to TR 101 issue 2 section 5.2 for a list of RG identifiers.
· 3GPP might optionally use a list of PDU sessions to identify a subscriber.
For wireline, there is matching criteria and based upon on the match the traffic maps to a tier in the list of hierarchal schedulers. An example for H-QoS on the BNG:
· If the traffic goes on interface 1, it is subject to port scheduler 1
· Further if the traffic has a S-tag 1 (representing AN), it subject to a second tier scheduler 2
· Further if the traffic has a C-tag 1 (corresponding to an RG) , it subject to a third tier scheduler 3.  
Each scheduler in the hierarchy would typically be configured with a maximum aggregate rate and a guaranteed rate (GBR). 
Group QoS rules would need to be pushed into the AGF or UPF identify the appropriate scheduling entities according to the following schema:
· AGF-u/UPF port.
· AN (for example, wireline might use information in the line-id or the S-tag VLAN to associate traffic with a given AN).
· 5G-RG possibly identified by VLAN, PDU session id(s) or other.

Q2: with respect to Q2 on NAS transport between a 5G-RG and an AGF, the BBF has not made a decision between the proposed options, but would note that neither has impacts to N1 or N2, and both use EAP as part of the registration procedures.

Q3: At this point in time we believe the answer to Q2 is the most we can say at this point.

Q3#2: There are several references for line ID encoding. These are:
· DHCPv4 option 82 exchange (TR-101i2 Annex B, original specification 2006)
· PPPoE Circuit and Remote ID AVP insertion (TR-101i2 Annex A/8.3, original specification 2006)
· DHCPv6 use of option 18 via LDRA functionality in the access node (TR-177  corr 1 R-7, original specification 2010)
· Use of the Line ID Option (LIO) in RS messaging (TR-177 corr1 R-16, original specification 2010). Also documented in RFC 6788
We request that 3GPP notes that RFC 6788 differs slightly from the BBF encodings. We would also observe that a line ID is administered by the network operator, and therefore is not guaranteed to be unique across multiple operators. This would be a consideration when the line ID is used as a component of FN-RG support or as a globally unique location for both 5G-RGs and FN-RGs. In order to make this information globally unique, it would need to be combined with a globally administered operator ID to produce a globally unique tuple that could be used for subscriber identification.  We expect to be able to define a solution during the normative phase of work.


With respect to actions documented in your liaison:

After reviewing solution 9, BBF has the following feedback:
· It should be noted that SLAAC + DHCP IA_PD is a possible addressing scheme, where SLAAC is used for WAN interface management for the RG.  This is currently not reflected in the solution.
· It should be noted that it is a common practice for DHCP options: IA_NA and IA_PD to be sent together in a single DHCP solicit or relay-forward message.   The SMF should be able to handle this use case.  This is currently not reflected in the solution.
· It is recommended for the solution to include a statement “the SMF should support the server and relay function specified in RFC 3315” which includes: 
· Supporting DHCPv6 inform request for DNS
· Supporting messages from LDRA
· Supporting various DHCPv6 options 
· This is a rare use case: The UE (RG) uses DHCPv6 to request additional IPv6 prefixes (i.e. prefixes in addition to the default prefix) from the network after completing the PDU Session establishment procedure including the acquisition of the default /64 prefix. 
· We would suggest the following: The UE (RG) MAY uses DHCPv6 to request additional IPv6 prefixes (i.e. prefixes in addition to the default prefix) from the network after completing the PDU Session establishment procedure including the acquisition of the default /64 prefix.

We will continue to work on QoS, SSC mode applicability and URSP aspects, but do not have any conclusions to share at this point in time.

We will be monitoring 3GPP_BBF_FMC@LIST.ETSI.ORG as we suspect further clarifications and discussions will occur. We look forward to our continued cooperation and fruitful exchange.


Sincerely,

Lincoln Lavoie,
Broadband Forum Technical Committee Chair

CC:
liaisons@broadband-forum.org
 
Robin Mersh, Broadband Forum CEO  rmersh@broadband-forum.org
April Nowicki, Broadband Forum Member Support Manager anowicki@broadband-forum.org 
David Allan, Broadband Forum WWC Work Area Director  david.i.allan@ericsson.com 

Broadband Forum Reference:
LIAISE-245

In Response to Incoming Liaison: 
LIAISE-243; your ref: S2-1811575

Date of Upcoming Broadband Forum Meetings
A list of upcoming meetings can be found at https://www.broadband-forum.org/news-events/meetings/upcoming-bbf-meetings 

Attachments:
· SD-420: R3 5G Fixed Mobile Convergence Study
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