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Abstract of the contribution: This contribution clarifies the issue related to the network topology.
1. Discussion

1.1 Connection between AN and AMF/UFP

In TR23.799, there is no description of whether an AN has connection to any UPF within the same PLMN. It need be clarified as this does have impact on whether AMF need be reallocated or an intermediate UPF need be inserted when the UE roams. 
It is nice to have a full meshed connection between ANs and AMF/UPFs within a PLMN. However restricted by the transport network, it may be difficult to have such meshed network. Besides, from the management and security perspective, an AMF/UPF may have restriction to connect to any ANs for which it has no security association configured before. 

Hence, it is assumed that the architecture should not assume full meshed connection between AN and AMF/UPF. 
C1: the architecture should support that AN have connection only to a limited set of UPFs/ AMFs in one PLMN, i.e. full mesh network between the AN and CN NF is not necessary.
C2: when UE roams for one PDU session it is possible to add/removal an intermediate UPF besides the anchor UPF. 
1.2 Serving area of SMF

The agreed non roaming architectures (figure 4.2.3-2, 4.2.3-3, 4.2.3-4) in TS23.501 for non roaming scenarios show one SMF manages 1 or 2 UPFs (e.g. for multihoming). This is a possible scenario, e.g. the local and central UPF are not too far away and managed by one SMF. However it is not clear on whether for the non roaming case, it always only one SMF manage all the UPF, i.e. SMF reallocation is need or not.  

Per above discussion an intermediate UPF may be inserted if UE moves. For the multihoming case, the intermediate UPF may also acts as another Gateway UPF, i.e. support N6 interface to DN. If the SMFs and UPFs in a PLMN are organized in a meshed network, it will be difficult for operators to configure the SMFs since the SMF manages IP pools of the UPF (refer to TS23.501 6.2.2). How to coordinate the SMFs to avoid conflicts with the allocation of the resources mentioned above would be a problem if we suppose that one SMF could control all the UPFs in one PLMN. 
Hence, we propose that the serving area concept of SMF is adopted in 5G. One SMF only controls the UPFs within its serving area.
P1: the concept of SMF service area is introduced. 
1.3 AMF Pool area
Though the AMF is virtualized, it is still assumed that multiple AMF instances might be instantiated to serve one tracking area, e.g. to improve the reliability of the 5GC. It is assumed that when the UE move among the special area, i.e. the AMF pool area, the serving AMF do not need be changed. However to avoid the “stickness” on the N2 interface the serving AMF may be changed even the UE camp in the same area.   
P2: the concept of AMF pool area is introduced. 
2 Proposal

It is proposed to have the following change in TS 23.501.
*************** Start of 1st changes *********************

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

5G Access Network: An access network (that comprises of 5G-RAN and/or non-3GPP access network) that connects to the 5G Core Network.
5G Core Network: The core network specified in the present document. It connects to a 5G Access Network.

5G QoS Flow: 5G QoS Flow is the finest granularity for QoS forwarding treatment in the 5G System. All traffic mapped to the same 5G QoS Flow receive the same forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different QoS forwarding treatment requires separate 5G QoS Flow.
5G QoS Indicator (5QI): A scalar that is used as a reference to a specific QoS forwarding behaviour (e.g. packet loss rate, packet delay budget) to be provided to a 5G QoS Flow. This may be implemented in the access network by the 5QI referencing node specific parameters that control the QoS forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).

5G-RAN: A radio access network that supports one or more of the following options with the common characteristics that it connects to 5GC:

1)
Standalone New Radio.

2)
New Radio is the anchor with E-UTRA extensions.

3)
Standalone E-UTRA.

4)
E-UTRA is the anchor with New Radio extensions.

Editor's note:
The definition will be revisited after RAN decision on 5G-RAN.

5G System: 3GPP system that consists of 5G Access Network (AN), 5G Core Network and UE.
AME Pool Area: An AMF Pool Area is defined as an area within which a UE can be served without need to change the serving AMF. However to avoid the stickness of the N2 interface, the serving AMF may be changed even the UE camps in the same area. An AMF Pool Area is served by one or more AMFs ("pool of AMFs") in parallel. AME Pool Areas may overlap each other. 
Network Function: In this specification, Network function is a 3GPP adopted or 3GPP defined processing function in a network, which has defined functional behaviour and 3GPP defined interfaces.

NOTE 2:
A network function can be implemented either as a network element on a dedicated hardware, or as a software instance running on a dedicated hardware, or as a virtualised function instantiated on an appropriate platform, e.g. on a cloud infrastructure.
PDU Connectivity Service: A service that provides exchange of PDUs between a UE and a Data Network.

PDU Session: Association between the UE and a Data Network that provides a PDU connectivity service. The type of the association can be IP, Ethernet or unstructured.


Service Continuity: The uninterrupted user experience of a service, including the cases where the IP address and/or anchoring point change.
Session Continuity: The continuity of a PDU session. For PDU session of IP type "session continuity" implies that the IP address is preserved for the lifetime of the PDU session.

SMF Service Area: A SMF Service Area is defined as an area within which a UE may be served without need to change the SMF. A SMF Service Area is served by one or more SMFs in parallel. SMF Service Areas are a collection of complete Tracking Areas. SMF Service Areas may overlap each other.

***************** 2nd changes *************************

4.2.3
Non-roaming reference architecture

Figure 4.2.3-1 depicts the non-roaming reference architecture with service-based interfaces within the Control Plane.
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Figure 4.2.3-1: 5G System Service-based architecture

Figure 4.2.3-2 depicts the 5G System architecture in the non-roaming case, using the reference point representation showing how various network functions interact with each other. Multiple SMFs may present for controlling of one PDU session.
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Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation

NOTE:
N9, N14 are not shown in all other figures however they may also be applicable for other scenarios.
NOTE:
For the sake of clarity of the point-to-point diagrams, the NEF and NRF have not been depicted. However, all depicted Network Functions can interact with the NEF and NRF as necessary.
Figure 4.2.3-3 depicts the non-roaming architecture for UEs concurrently accessing two (e.g. local and central) data networks using multiple PDU Sessions, using the reference point representation. This figure shows the architecture for multiple PDU sessions where two SMFs are selected for the two different PDU sessions. However, each SMF may also have the capability to control both a local and a central UPF within a PDU session. If SMF can not control both local and central UPF, multiple SMFs may present within a PDU session.
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Figure 4.2.3-3: Applying non-roaming 5G System architecture for multiple PDU session in reference point representation

Figure 4.2.3-4 depicts the non-roaming architecture in case concurrent access to two (e.g. local and central) data networks is provided within a single PDU session, using the reference point representation. If SMF can not control two UPFs, multiple SMFs may present within one PDU session. In that case, two UPFs may be controlled by different SMFs.
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Figure 4.2.3-4: Applying non-roaming 5G System architecture for concurrent access to two (e.g. local and central) data networks (single PDU session option) in reference point representation

*************** End of changes *********************
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