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[bookmark: _Toc475255582]1	Opening of the meeting, Introduction, Agreeing the agenda, IPR and Antitrust reminders
The Workshop Convenors, the SA WG2 Chairman, Mr. Frank Mademann (Huawei) and the BBF Work Area Director, David Allan (Ericsson), opened the workshop which was hosted by the European Friends of 3GPP in Dubrovnik, Croatia. These notes were taken by Mr. Maurice Pope (3GPP MCC).
3BF-170002 (AGENDA) Draft Agenda for 3GPP - BBF Workshop (revision of 3BF-170001) (SA WG2 Chairman).
Abstract: The workshop agenda.
Discussion and conclusion:
The agenda was reviewed and noted.
[bookmark: _Toc475255583]2	Status presentations from SDOs / Working Groups
3BF-170018 (LS In) LS on the activities in ITU-T SG13 and start of normative work in ITU-T Study Group 13 (Source: TU-T SG 13).
Abstract: ITU-T Study Group13 Working Party 1 (WP1) would like to inform you that in the study period 2017-2010 it will be addressing different aspects of 5G (IMT-2020 in ITU-T terminology) networks. This will represent a follow up of the pre-standard activities in the Focus Group IMT-2020, active from April 2015 through the end of 2016. One of the Questions in WP1/13, Q23/13, is focusing on FMC and has started working at the following deliverables 
-	 Recommendation on requirements for FMC (consent 07/17) 
-	 Recommendation on FMC high-level architecture (consent early 2018) 
SG13, and WP1/13, in particular, are aware of the initiative, proposed by a group of operators, for a collaboration between 3GPP-SA2 and the BBF on FMC for 5G, and of the fact that the two organisations are going to have a joint workshop on February 18 in Dubrovnik. 
Some of the companies active in SG13 WP1/13 already co-signed the documents that will be discussed during that workshop. 
After a first informal contact between the above mentioned group of operators and SG13, during a conference call on February 8, 2017, more companies in SG13 have shown interest in the initiative and are available to support a proposal to 3GPP-SA2 and the BBF to extend the collaboration also to ITU-T SG13. 
As discussed the 8th of February, in case this proposal for an extended collaboration meets the favour of your organisations, SG13 will be ready to further discuss the details of the collaboration methods, the time plan and any other relevant details with 3GPP-SA2 and the BBF. 
You can find a description of Q23/13 activities on FMC in the attached document. 
The deliverables produced by the FG IMT-2020 at its closure are available from the following link FG IMT-2020: Nine Deliverables prepared in 2016.
Discussion and conclusion:
China Mobile reported that the ITU-T SG13 wished to collaborate with BBF and 3GPP on this work and they are planning to hold conference call in March. The BBF Chairman commented that this will be handled by the BBF and they will generate a response if considered necessary. This LS was then noted.
3BF-170004 (DISCUSSION) SA WG5 Presentation for 3GPP-BBF workshop on Feb 18th 2017 in Dubrovnik. (Source: SA WG5 Vice Chairman).
Abstract: Presentation of past and ongoing cooperation between SA WG5 and other SDOs/Fora on Fixed Mobile Convergence and other related topics.


Discussion and conclusion:
It was noted that there is collaboration with other bodies from SA WG5 on management aspects. The SA WG5 Chairman clarified that there is information on 5G work provided in TR 28.820 (See slide 14). This was then noted.
3BF-170009 (DISCUSSION) BBF Overview and Status Update. (Source: Broadband Forum).
Abstract: Provides an overview and status update for the BBF, Fixed Broadband Network Architecture & Building Blocks, Fixed Mobile Interworking standardization activities and the BBF 5G-Convergence project.


Discussion and conclusion:
The BBF Work Area Director commented that BBF are not a public body and documentation is usually kept within it's membership until publication, but the expectation was to cooperate with 3GPP via liaison and information exchange in a similar way than was done in the previous 3GPP-FMC cooperation. It was commented that for management interfaces, the BBF model appears to be aligned with the SA WG5 model. Huawei asked what the coordination between PCRF and SDN Controller. It was clarified that the SDN controller would map the service chains to the PCRF. China Mobile asked what work was ongoing on Open flow. It was reported that there is study ongoing and some issues have been identified and reported to the ONF. Orange asked whether there was work on Control plane functions and whether there is work on Control Plane and User Plane separation. It was clarified that there is activity on CP-UP separation. The TSG SA Chairman (Samsung) asked what the BBF position is on backward compatibility and support of existing deployments. The BBF Work Area Director replied that carriers have deployed systems such as set-top boxes managed over the network, which is unlikely to be changed, so these will need to coexist on networks. Orange commented that one of the key aims of the migration work is to simplify networks in the future, in the context of 5G, minimizing legacy interworking. Telecom Italia commented that depending on what is intended by convergence, the 3GPP seamless connection services for untrusted network accesses should be enough for this. The SA WG2 Chairman commented that the terminology for services, slicing, mobile convergence, etc. will need to be defined and well understood for collaboration to be effective. This was then noted.
The SA WG2 Chairman presented a brief overview of 3GPP structure and responsibilities of it's working groups: 




3BF-170017 (DISCUSSION) 5G System Architecture Progress in SA WG2 (revision of 3BF-170010) (Source: China Mobile (Rapporteur)).
Abstract: Summary the current progress of 5G system architecture in 3GPP.


Discussion and conclusion:
The BBF Work Area Director asked what Y1 and Y2 are. Huawei explained that these are interfaces to unspecific accesses which provide IP connectivity. It was clarified that authorization and authentication of the IPsec tunnels are provided by 3GPP NEs. In this model the non-3GPP access only has to provide IP connectivity and the connection management is done by 3GPP. This was then noted.
[bookmark: _Toc475255584]3	Proposals on areas where convergence is expected to be provide gains
3BF-170015 (DISCUSSION) Operator use cases and architectural requirements for convergence (revision of 3BF-170003). (Source: British Telecom, Deutsche Telekom, Orange, Vodafone, Telefonica, TIM, KT).
Abstract: This contribution outlines a set of requirements in what operators considered as convergence use cases (for fixed broadband and mobile broadband) that are likely to be implemented using 'trusted & managed' and 'untrusted' deployment models.
	Overview of Use Cases:

	NG UE connects to wireline and/or cellular

	1: NG UE connects to wireline or cellular radio access (trusted and managed)

	2: NG UE connects to wireline and cellular radio access simultaneously (trusted and managed)

	NG UE connects to independent WLAN and/or cellular radio access network

	3a: NG UE connects to independent WLAN or cellular radio access networks (trusted and managed)
3b: NG UE connects to independent WLAN or cellular radio access networks (untrusted)

	4a: NG UE connects to independent WLAN and cellular radio access networks (trusted and managed) simultaneously
4b: NG UE connects to independent WLAN and cellular radio access networks (untrusted) simultaneously

	NG UE connects to WLAN and/or cellular radio access network that uses wireline access network as backhaul

	5a: NG UE connects to WLAN or cellular radio access that uses the wireline access network as backhaul (trusted and managed)
5b: NG UE connects to WLAN or cellular radio access that uses the wireline access network as backhaul (untrusted)

	6a: NG UE connects to WLAN and cellular radio access that uses the wireline access network as backhaul (trusted and managed) simultaneously
6b: NG UE connects to WLAN and cellular radio access that uses the wireline access network as backhaul (untrusted) simultaneously


Blue text represents use cases where a NG UE uses a single connection in the user plane over the chosen access network
Red text represents use cases where a NG UE uses parallel connections in the user plane over multiple access networks

	Summary of Use Cases and architectural requirements:
	1 
	2 
	3a 
	3b 
	4a 
	4b 
	5a 
	5b 
	6a 
	6b 

	A single, multi-access capable NG UE can obtain NG services via either cellular radio (e.g. NR radio) or wireline (e.g. fibre) access networks where both ANs are trusted and managed by the NextGen Core operator 
	X
	
	X
	
	
	
	X
	
	
	

	A single, multi-access capable NG UE can obtains NG services simultaneously via cellular radio (e.g. NR radio) and wireline (e.g. fibre) access network where both ANs are trusted and managed by the NextGen Core operator 
	
	X
	
	
	X
	
	
	
	X
	

	A single, multi-access capable NG UE can obtain NG services via cellular radio (e.g. NR radio) or wireline (e.g. fibre) access network owned and managed by an untrusted third party operator from a single NextGen Core. 
	
	
	
	X
	
	
	
	X
	
	

	A single, multi-access capable NG UE can obtain NG services simultaneously via cellular radio (e.g. NR radio) and wireline (e.g. fibre) access network owned and managed by an untrusted third party operator from a single NextGen Core.
	
	
	
	
	
	X
	
	
	
	X

	The set of services available to the NG UE will be the same over wireline and cellular radio access
	X
	
	X
	X
	
	
	X
	X
	
	

	There may be limitations in the level of QoS that can be provided over an untrusted wireline access network
	
	
	
	X
	
	X
	
	X
	
	X

	NG UE Authentication / authorization to use a particular access network type (wireline or cellular radio) via trusted and managed access network is granted to the NG UE by the NextGen Core, using the same credentials
	X
	X
	X
	
	X
	
	X
	
	X
	

	NG UE Authentication and authorisation to access NG network services via a third party network needs to be performed by the Next Gen core and use the same credentials used for the Radio AN.
	
	
	
	X
	
	X
	
	X
	
	X

	WiFi authentication MAY be performed locally by the Residential Gateway in the Wireline AN OR by the NextGen Core 
	
	
	X
	
	X
	
	X
	
	X
	

	The NG UE needs to select the right access network to attach to before communication starts - based on operator policies, network conditions and service requirements
	X
	
	X
	X
	
	
	X
	X
	
	

	The NG UE may also decide to change access networks during a session if network conditions can’t meet traffic requirements or if the UE reaches end of coverage for the current AN – user experience should be seamless when moving between access networks. 
	X
	
	X
	X
	
	
	X
	X
	
	

	User experience should be seamless when moving between access networks 
	
	
	
	
	X
	X
	
	
	X
	X

	To optimize user experience as well as access network utilization, the NextGen Core and NG UE should both support dynamic traffic splitting over multiple ANs, on a per-flow and/or per-packet basis, following a set of policies defined by the operator to meet the needs of different traffic types.
	
	X
	
	
	X
	X
	
	
	X
	X

	When the wireline AN is acting as both fixed access as well as backhaul to the cellular radio, it needs to be able to perform bandwidth management and traffic policing across the two access types (i.e. fixed and cellular) according to operator policies 
	
	
	
	
	
	
	X
	X
	X
	X



Discussion and conclusion:
There was some discussion and clarification of each of the use-cases presented here. This was then noted.
3BF-170016 (DISCUSSION) Expectations & convergence items (revision of 3BF-170006, revision of 3BF-170005). (Source: Deutsche Telekom, Vodafone, Telenor, Telefonica, Orange, China Mobile, AT&T, KT, Telecom Italia, NTT, British Telecom).
Abstract: This contribution shows a common global view from several operators on what type of convergence the 5G system should allow. It also proposes a set of items identified as pertinent be part of a 3GPP-BBF joined effort to achieve this convergence.
Discussion and conclusion:
There was some discussion and clarification of each of the proposals presented here. This was then noted.
3BF-170008 (DISCUSSION) 5G common Core: Applying 5G QoS Concepts to Wireline Access. (Source: AT&T).
Abstract: The contribution discusses use application of QoS concepts from 5G Common core to wireline access.




Discussion and conclusion:
QoS related Questions for BBF:
-	Is there a need for dynamic set up of Guaranteed Bit Rate sessions in wireline 5G Networks?
-	This would require support of out of band signalling to the wireline access network to communicate GBR parameter.
-	Is there a need for support of dynamic set up of sessions with non standard QoS types?
-	This would require support of out of band signalling to communicate non standard QoS characteristics.
-	Are there other wireline QoS related scenarios that would require out of band QoS signalling?
-	Can wireline access networks and devices be expected to support out of band QoS related signalling via 3GPP defined interfaces NG2 and NG1?
-	QoS can be supported without these interfaces but without support for the first two bullets.
It was reported that there is usually no upstream congestion and downstream congestion is not usually a problem for wireline.
There is no current dynamic QoS support. The BBF Work Area Director commented that there is currently no method for a user to request for QoS types and it could only be envisaged as the home equipment using some heuristic method to determine when certain QoS levels would be needed. 
The U.S. Department of Commerce asked whether there was any need for BBF to support, e.g. Public Safety or emergency services. The BBF Work Area Director replied that there was no specific requirement for this. AT&T commented that in 3GPP, the user plane data packets are marked with QoS level as standard. This was then noted.
3BF-170011 (DISCUSSION) Converged Cloud-CO based Value-Added Services (VAS) Provisioning. (Source: Huawei Technologies).
Abstract: This contribution motivates the need to use Cloud Central Office as a common Cloud platform for both Fixed and Mobile networks. Moreover, the comparative advantages of Cloud CO are likely to be tied to geographic proximity of the data center to its applications - providing value added services (VAS).


Discussion and conclusion:
This was noted.
[bookmark: _Toc475255585]4	Proposals on specific aspects or approaches of the 5G system architecture where convergence is expected to be provide gains
3BF-170012 (DISCUSSION) Possible Network Slicing Cooperation Topics. (Source: Huawei Technologies)
Abstract: This contribution provides some observation on KI-1 Network Slicing and describes several open issues and questions on this topic to be discussed in the 3GPP-BBF FMC workshop.


Discussion and conclusion:
Open Issues and Questions
-	Develop a "fixed" access slice, where wireline access is supported and as well wireless access of IoT services is supported that do not require mobility management or are served as part of the residential/business "fixed" service.
-	Develop a FMC slice.
-	Determine whether the common BBF-3GPP functions defined in BBF document SD-357 (3GPP -BBF Common Functions) should be promoted in the FMC activities and for network slicing.
3GPP already consider non-RAN accesses and there is already a toolset intended for multi-access if the UE has N1. Ericsson commented that there was a terminology issue as the BBF use of the term 'slice' is not the same as the 3GPP use of it. There was some discussion on this. This presentation was noted.
3BF-170013 (DISCUSSION) AN-CN Functional Division in 3GPP-BBF context. (Source: Huawei Technologies).
Abstract: This contribution provides some observation on KI-8 AN-CN Functional Division and describes several open issues and questions on this topic to be discussed in the 3GPP-BBF FMC workshop.
Discussion and conclusion:
Not opened as covered by other presentations. Not handled.
3BF-170014 (DISCUSSION) Key Issues on supporting Wireline and Wireless Independent Core Network. (Source: Huawei Technologies).
Abstract: This contribution provides some consideration on question to be addressed on architecture and proposal for key issues related to session management.


Discussion and conclusion:
The BBF Work Area Director commented that this provides a third interworking option by bypassing the BNG or replacing it with an interworking function. It needs to be determined what work is needed and where it should be done. This presentation was noted.
[bookmark: _Toc475255586]5	Conclusions / way forward
3BF-170007 (DISCUSSION) Proposed way forward. (Source: BT Group, Orange, Deutsche Telekom).
Abstract: Proposed way forward for joint working between BBF and SA WG2 in 2017.
Discussion and conclusion:
It was suggested that BBF cross-check their use-cases and requirements against those in SA WG1. The use-cases provided here appeared too vague for concrete analysis of the architecture requirements and a set of scenarios should be developed. This was noted.
The TSG SA Chairman (Samsung) presented some summary slides of the main objectives and recommendations on how to progress. Any work will be subject to normal working procedures of each group. These were reviewed and edited on line and provided in 3BF-170019 which was noted.
Conclusions
It is the common understanding and recommendation of the attendees of the workshop that:
-	3GPP and BBF are seeking to find common interfaces for the AN and CN, to support converged wireline - wireless networks that uses the 5G CN.
-	BBF considers N1, N2, N3 and other aspects of the 5G standard and communicate feedback on this to 3GPP WGs as soon as possible.
-	BBF evaluates 5G architecture and provide feedback on gaps to 3GPP.
-	3GPP evaluates how to proceed with this as swiftly as possible.

BBF-3GPP Joint working approach
-	Interested companies may propose 3GPP study items for what is lacking in the ongoing work, e.g. study the trusted cases corresponding to BBF scenarios, enablers for hybrid access, etc.
-	Input provided to 3GPP (and working groups) will be considered using the normal process, e.g. by LSs and individual member contribution in 3GPP working groups.

[bookmark: _Toc475255587]6	AOB, Close of the Workshop
Deutsche Telekom presented the following slide to the workshop but there was no time to fully discuss it and it is provided here for information:



3GPP/BBF FMC e-mail distribution list:
3GPP_BBF_FMC: Coordination of BBF and 3GPP on FMC. 3GPP_BBF_FMC@LIST.ETSI.ORG
To subscribe to the list, visit the 3GPP e-mail lists page: http://www.3gpp.org/specifications-groups/e-mail-lists 
Follow the instructions to subscribe to the list.
The Workshop Convenors thanked the hosts for organising this workshop and delegates for their attendance at this workshop. They thanked the MCC Secretary, Maurice Pope, for taking the notes and closed the workshop.
Report of 3GPP-BBF NGS / 5G Workshop
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[image: image1.png]Architecture for Non-3GPP Accesses

5.

‘Some key functionalities of NAIWF

Termination of N2 and N3 interfaces to 5G core
network.

Relaying uplink and downlink control-plane NAS
(N1) signalling between the UE and AMF.

Handiing of N2 signalling from SMF (relayed by
AMF) related to PDU sessions and QoS

Establishment of IPsec Security Association
(IPsec SA) to support PDU Session traffic.

Enforcing QoS corresponding to N3 packet
marking

N3 user-plane packet marking in the uplink.

'NOTE: the figure only shows the archifecture and the nefwork fimctions iected comnected.to non-3GPP access, and other parts of the architecure are the same 35

defined in Slide 5.
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