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Abstract of the contribution: This contribution proposes enhancements in clause 4 in order to reflect the goals and principles from the NGMN 5G White Paper in the NextGen architecture work..
1. Discussion
The overall system architecture, including the roles of the existing systems, and depicting the common core with a single AN-CN interface for all NextGen access systems, should be shown in the high level architecture for NextGen. It is proposed to add the preferred architecture option from the NGMN 5G White Paper.
Associated architecture requirements, assumptions and principles, laid down in the said White Paper, are also added.
Furthermore, a minimal baseline system that can serve the most basic use cases in an access independent fashion is proposed, and the principle of how additional functions can be added on demand in order to serve more demanding use cases. 

2. Proposal
It is proposed to add the following text to the TR 23.799:
Start of Changes

[bookmark: _Toc453184032]4	Architectural Requirements, Assumptions and Principles
[bookmark: _Toc453184033]4.1	High level Architectural Requirements
Editor's note:	This clause will document high-level architectural requirements that guide the architecture study.
The architecture of the NextGen System shall:
1	Support the new RAT(s), the Evolved E-UTRA, and non-3GPP access types. GERAN and UTRAN are not supported:
a)	As part of non- 3GPP access types, WLAN access and Fixed access shall be supported. Support for satellite access is FFS.
2	Support unified authentication framework for different access systems.
3	Support multiple simultaneous connections of an UE via multiple access technologies.
4	Allow independent evolutions of core network and RAN, and minimize access dependencies.
5	Support a separation of Control plane and User plane functions.
6	Support transmission of IP packets, non-IP PDUs and Ethernet frames.
NOTE 1:	This requirement assumes a point-to-point link between the UE and the data network.
7	Leverage techniques (e.g. Network Function Virtualization and Software Defined Networking) to reduce total cost of ownership, improve operational efficiency, energy efficiency, and simplicity and flexibility for offering new services.
8	Efficiently support different levels of UE mobility (including stationary UE(s)) / service continuity.
9	Support different levels of resilience for the services provided by the network.
10	Support different means for reducing UE power consumption while UE is in periods with data traffic as well as in periods without data traffic.
11	Support services that have different latency requirements between the UE and theData Network.
12	Minimize the signalling (and delay) required to start the traffic exchange between the UE and theData Network, i.e. signalling overhead and latency at transition from a period where UE has no data traffic to a period with data traffic.
13	Support access to applications (including 3rd party applications) with low latency requirements hosted close to the access network within the operator trust domain.
NOTE 2:	The details of applications are beyond the scope of 3GPP.
NOTE 3:	Details of hosting of applications is considered beyond scope in this release.
14	Support optimized mechanisms to control (includes avoiding) signalling congestion.
15	Efficient network support for a large number of UEs in periods without data traffic.
16	Support network sharing.
17	Support roaming:
a)	As part of roaming, the architecture shall support both routing of user traffic entirely via the VPLMN and routing of the user traffic back to the HPLMN. 
18	Support broadcast services.
19	Support network slicing.
20	Support Architecture enhancements for vertical applications.
21	Support dynamic scale-in /scale-out.
22	Minimize energy consumption in the overall network operation.
NOTE 4:	Specific architecture work resulting from the previous requirement may have to be addressed by SA WG2, SA WG5, or both.
23	Support critical communications, including mission-critical communications.
24	Support network capability exposure
25	Support efficient transmission of user data with characteristics required by Stage 1 requirements (e.g. low throughput short data bursts) including support of SMS.
26	Support regulatory requirements for Lawful Intercept.
27	Support a flexible information model with relationships between user related managed data, and with a level of abstraction sufficient to be independent of any specific protocols.
NOTE 5:	The previous requirement may have to be addressed by SA WG2, SA WG5, orstage 3 working groups.
28	Support optimized distribution of the data and the location of the data repositories in the network (access and core network) for efficient management of user related data by network entities.
29	Minimize the Total Cost of Ownership (TCO)
[bookmark: _Toc453184034]4.2	Architectural Assumptions
Editor's note:	This clause will document the identified common architecture assumptions during the study. The assumptions refer to items (e.g. architecture shall define RAN - core functional split) that must be fulfilled by the new architecture.
Editor's note:	The terminology in this clause is reused from Architecture requirement 1 in clause 4.1. This terminology should be aligned throughout the TR once RAN terminology is defined by e.g. RAN WGs.
1 The NextGen system shall be designed with a converged core that minimizes access dependencies, e.g. by decoupling identity, mobility, security, etc. from the access technology.
2 The functional split between NextGen core and access network shall be defined with support for the new RAT(s), the Evolved E-UTRA and non-3GPP access types.
2	A common NextGen Core-NextGen RAN interface supporting new RAT(s), and the Evolved E-UTRA, fixed and WLAN accesses shall be specified.
3	The method how the NextGen UE interfaces with the NextGen Core - if any - is FFS. Regardless whether the UE is connected to either or both of the new RAT(s) and the Evolved E-UTRA, the number of NextGen UE - NextGen Core signalling association – if they exist in the final solution - is not impacted.
Editor's note:	Whether the number of UE - NextGen Core signalling association is impacted when a UE is connected to multiple network slices (possibly involving multiple RATs), and/or non-3GPP access, is FFS.
4	It shall be possible to verify that the UE is allowed to access a specific network slice.
5	The life cycle management of network slice instances and network function instances are assumed to be within the scope of SA5.
6	Legacy interworking, for example towards circuit switched domain in GERAN and UTRAN based networks, shall be minimized
[bookmark: _Toc453184035]4.2.1	Initial High level architectural view
This clause shows the high level architecture that can be used as a reference model for this study. Figure 4.2.1 shows the high-level overall architecture of the NextGen system including the existing systems that need to be taken into account in the NextGen architecture. This architecture corresponds to the preferred architecture option from the NGMN 5G White Paper.

Figure 4.2.1-1: Initial High level overall NextGen architecture
Editor's note:	This figure needs to be redrawn and the terms aligned in the figure and the following descriptions.
“4G Evolution” (eNB supporting both EPC and 5G NW) provides coverage for both E-UTRAN capable UEs (using EPC) and evolved E-UTRAN capable UEs (using 5G NW). Existing 2G/3G/4G EPC-based systems as well as fixed/WiFi systems may continue to exist with no changes.
RAN-level integration between LTE and/or NR and/or non-3GPP radio accesses to be addressed by RAN WGs
Details of the granularity of the network functions are discussed in Key Issue 7.
Migration paths towards this common architecture are discussed in Key Issue 18.
Figure 4.2.1-21 shows the NextGen UE, NextGen RAN, NextGen Core and their reference points.



Figure 4.2.1-21: Initial High level architecture view for NextGen RAN
Editor's note:	If, and possibly how, the NextGen UE interfaces with the NextGen Core is FFS.
Editor's note:	High level architecture view for non-3GPP access is FFS.
Expanding from figure 4.2.1-2, figure 4.2.1-3 shows a minimal baseline system that can be used to serve the most basic use cases. It also highlights the potential common functionality and interfaces in the NextGen system.
	
Figure 4.2.1-3: Baseline NextGen system
The communication (CP and UP) between UE and AN as well as any AN internal communication is access specific. All other communication can be designed in a access independent fashion:
· The CP entity authenticates the subscriber and obtains the subscription information interacting with an access independent subscriber repository and authentication function
· Following successful authentication, the CP entity programs flows into UP Forwarder based on the information obtained from the subscriber profile
· The User Plane GW & Forwarder function routes service data flows between AN and external Data Network (e.g. Internet)
[bookmark: _Toc453184036]Additional CN functions (QoS, charging, …) beyond this baseline system are needed in more demanding usage scenarios. Such additional CN control plane functions are enabled on demand, as required by the specific customer use case. Figure 4.2.1-4. depicts this principle.


Figure 4.2.1-4: Extended NextGen CN showing on-demand network functions
It is thereby possible to configure e.g. the following CP functions per UE / flow:
· Quality of Service
· Charging
· Policy Control
· Mobility Management
· Session/Service Continuity
· with or without intra-AN mobility
· with or without AN change
CN user plane functions associated with the active CP functions can be chained into the user plane path as shown above.
Note: the above functions are examples only and are neither intended to define the overall functionality of the network nor the granularity of the network functions.
Note: AF may be shared with external network, or exist exclusively within or outside of the operator domain.
4.2.2	Reference points
NG2:	Reference point for the control plane between NextGen RAN and NextGen Core.
NG3:	Reference point for the user plane between NextGen RAN and NextGen Core.
NG1:	Reference point for the control plane between NextGen UE and NextGen Core.
NG6:	It is the reference point between the NextGen Core and the data network. Data network may be an operator external public or private data network or an intra-operator data network, e.g. for provision of IMS services. This reference point corresponds to SGi for 3GPP accesses.
[bookmark: _Toc453184037]4.3	Architectural Principles
Editor's note:	This clause will document the identified architecture principles during the study. This clause provides the guiding principles (e.g. establishing a session on demand for IoT devices, support for non-IP connectivity), key drivers for the architecture.
-	The UE may be attached to the network without having an established session for data transmission.
-	The number of reference points between the UE and the NextGen Core Network for the control plane over a single RAN should be minimized, independently of the functional composition of the control plane CN functionality.
-	A minimal system, as depicted in figure 4.2.1-3, should be specified as the baseline that can serve the most basic use cases. Additional functionality can then be added on demand, according to figure 4.2.1-4, as needed to serve more demanding use cases.
-	A rethink of models such as bearers, APNs, extensive tunnel aggregation and gateways is needed
-	State information should be split from functions and nodes, so that contexts can be easily relocated and restored even in failure events
-	The UE state machine and entities which store UE context should be revisited and redesigned
-	The NextGen architecture shall feature a control and user plane functional split
-	Options and possibilities for ultra-low cost deployments tailored for very low ARPU use cases shall be specified
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