SA WG2 Temporary Document

Page 8

SA WG2 Meeting #120
S2-171870
27 - 31 March 2017, Busan, Korea
 
Source:
Huawei, HiSilicon
Title:
TS 23.501: Relation between the SMF and UPF
Document for:
Approval

Agenda Item:
6.5.1
Work Item / Release:
5G_ph1 / Rel-15
Abstract of the contribution: This contribution discusses the issue of relation between the SMF and UPF.
1. Discussion

1.1 One SMF per PDU session in non roaming scenario?
For the home routed scenario it is clear that two SMFs are need to control the PDU session. 

For non roaming scenarios the agreed non roaming architectures (figure 4.2.3-2, 4.2.3-3, 4.2.3-4) in TS23.501 show only one SMF to manage 1 or 2 UPFs (e.g. for UL-CL/multi homing). This can be regarded as that only one SMF is needed in the non-roaming case. One PDU session is served by only one SMF will simplify a lot of things, for example, for SSC mode 1 the SMF does not need to be added /removed. However can it be supported in all case?
NOTE: 
For simplicity reason the slice are not special mentioned in this paper. However when the slice is adopted in the network the similar issue can be considered inside the network slice. 

Per S2-171871 when the UE moves, the RAN may be impossible to connect to the original UPF. Thus UPF reallocation or a new UPF may be inserted into the path. Another use case is that network may want to insert a UL-CL or BPF UPF to offload UE traffic. If we want to have one SMF to control all UPF in the non roaming case, it also means one UPF, e.g.UL-CL/BPF, should be possible to be controlled by any SMF in one PLMN. There are several issues that need be considered if we take this assumption. 
A) UPF load balance 
How UPF load balance is achieved if it is controlled by any SMF? Does it need to send load information to all SMF in one PLMN periodically? Will the load information declaration cause too much signalling burden? 

B) N4 interface management
Considering the introduction of the UL-CL/BPF to support the traffic offload at the location close to the UE access point, the amount of the UPF should be larger than SGW defined in the EPC network. If that, the N4 interface management work may be another burden to the SMF/UPF if full mesh is supported between them. 
C) Business model issue
In some big country, e.g. China, normally one PLMN is divided into several autonomous areas. Each of them can be considered as a different “operators” and manage their network individually. Mandating that UPF of one autonomous area is controlled by SMF in another autonomous area may break that agreement and impossible to be commercial launched. 
1.2 Conclusion

From the above discussion, we conclude that it should be not required that one UPF can be controlled by any SMF in one PLMN. Based on this conclusion, some further suggestion are proposed as below: 
· Even in the non-roaming case one PDU session may be served by more than one SMF, i.e. the intermediate SMF and anchor SMF. 

· The anchor SMF is the SMF that allocates UE IP address, and interacts with UDM/PCF, and controls the anchor UPF. 

· The intermediate SMF is responsible for controlling of intermediate UPF which bridges the RAN and anchor UPF. 
· When UE moves, the intermediate SMF may be inserted or removed from the PDU session.
2
Proposal

It is proposed to agree on the proposed changes to TS 23.501.
*************** Start of changes *********************
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

5GC
5G Core Network

5GS
5G System
5G-AN
5G Access Network

5QI
5G QoS Indicator

5G-RAN
5G Radio Access Network

AF
Application Function

AMF
Access and Mobility Management Function

AS
Access Stratum

CP
Control Plane

DL
Downlink

DN
Data Network

FQDN
Fully Qualified Domain Name
GFBR
Guaranteed Flow Bit Rate
I-SMF
Intermediate SMF
MFBR
Maximum Flow Bit Rate
MICO
Mobile Initiated Connection Only

NEF
Network Exposure Function

NF
Network Function

NR
New Radio

NRF
Network Repository Function

PCF
Policy Control Function

QFI
QoS Flow Identity
PFDF
Packet Flow Description Function

QoE
Quality of Experience

SA NR
Standalone New Radio

SDSF
Structured Data Storage Function

SMF
Session Management Function

UDSF
Unstructured Data Storage Function

UL
Uplink

UPF
User Plane Function

*************** 2nd of 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

NOTE: The AF can use the services exposed by the PCF or the NEF based on the operator deployment as described in clause 6.2.X.

Editor's note:
It is FFS whether there is a scenario in Rel-15 where the AF exposes services to the other CN CP Network Functions.

Editor's note:
It is FFS whether there is a scenario in Rel-15 where the AF may use services exposed by the SMF

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. The I-SMF is present if the UPF in the PDU session path can not be controlled by one SMF.
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Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation

NOTE 2:
N9, N14 are not shown in all other figures however they may also be applicable for other scenarios.

NOTE 3:
For the sake of clarity of the point-to-point diagrams, the UDSF, SDSF, NEF and NRF have not been depicted. However, all depicted Network Functions can interact with the UDSF, NEF and NRF as necessary.
NOTE 4:
The UDM contains UDR. For clarity, the UDR and its connections with other NFs, e.g. PCF, are not depicted in the point-to-point and service-based architecture diagrams.
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. Each SMF may also have the capability to control both a local and a central UPF within a PDU session. If the SMF cannot control both local and central UPF, the I-SMF is present.
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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. The local UPF is controlled by the I-SMF if the two UPFs(e.g. local and central) in the PDU session path can not be controlled by one SMF.
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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

*************** 3rd of changes *********************
4.2.7
Reference points

The 5G System Architecture contains the following reference points:

N1:
Reference point between the UE and the AMF.

N2:
Reference point between the (R)AN and the AMF.

N3:
Reference point between the (R)AN and the UPF.

N4:
Reference point between the SMF and the UPF.

N5:
Reference point between the PCF and an AF.

N6:
Reference point between the UPF and a Data Network.

NOTE:
The traffic forwarding details of N6 between a UPF acting as an uplink classifier and a local data network will not be specified in this release.

N7:
Reference point between the SMF and the PCF.

N7r:
Reference point between the PCF in the visited network and the PCF in the home network.

N8:
Reference point between the UDM and the AMF.
N9:
Reference point between two Core UPFs.

N10:
Reference point between the UDM and the SMF.

N11:
Reference point between the AMF and the SMF.

N12:
Reference point between AMF and AUSF.

N13:
Reference point between the UDM and Authentication Server function the AUSF.

N14:
Reference point between two AMFs.

N15:
Reference point between the PCF and the AMF in case of non-roaming scenario, PCF in the visited network and AMF in case of roaming scenario.

N16:
Reference point between two SMFs, (in roaming case between SMF in the visited network and the SMF in the home network, in non roaming case between the I-SMF and the SMF which controls the anchor UPF).
N17:
Reference point between AMF and EIR.

N18:
Reference point between any NF and UDSF.

N19:
Reference point between NEF and SDSF.
Editor's note:
The nature of N18 is FFS and it will be determined in coordination with Stage 3 groups. Depending on the conclusion, the N18 reference point may need to be renamed.
Editor's note:
Whether the N19 reference point between the NEF and the SDSF is a service-based interface or not is FFS. Depending on the conclusion the N19 reference point may also be renamed.
*************** 4th of changes *********************
5.6
Session Management

Editor's note:
This should include session management etc.

Editor's note:
Handling ATSSS is FFS.

5.6.1
Overview
The 5GC supports a PDU Connectivity Service i.e. a service that provides exchange of PDUs between a UE and a data network identified by a DNN. The PDU Connectivity Service is supported via PDU sessions that are established upon request from the UE.

Editor's note:
It is FFS whether "DNN" or "APN" is to be used.

Each PDU session supports a single PDU session type i.e. supports the exchange of a single type of PDU requested by the UE at the establishment of the PDU session. The following PDU session types are defined: IPv4, IPv6, Ethernet, Unstructured (where the type of PDU exchanged between the UE and DN is totally transparent to the 5G system).

NOTE 1:
In this release the 5GC does not support dual stack PDU Session (PDU Session type IPv4v6): The 5GC supports dual Stack UEs by using separate PDU sessions for IPv4 and IPv6.

PDU sessions are established (upon UE request), modified (upon UE and 5GC request) and released (upon UE and 5GC request) using NAS SM signalling exchanged over N1 between the UE and the SMF. Upon request from an Application Server, the 5GC is able to trigger the UE to establish a PDU session to a specific DNN.
In non roaming scenario, a PDU session may be served by one or more SMFs, i.e. the intermediate SMF and the SMF which controls the anchor UPF. The intermediate SMF is responsible for controlling of the UPF which bridges the RAN and anchor UPF. When UE moves, the intermediate SMF may be inserted or removed from the PDU session. 
The SMF is responsible of checking whether the UE requests are compliant with the user subscription. For this purpose it retrieves SMF level subscription data from the UDM. Such data may indicate per DNN:

-
The allowed PDU session Type.

-
Whether in case of Home Routed the VPLMN is allowed to  insert an UL CL or a Branching Point for a PDU session towards this DNN..

This information is provided to the SMF in VPLMN by the SMF in HPLMN.

-
The allowed SSC modes.

Editor's note:
The exact list of subscription data mentioned above will be refined. This will take into account the output of other key issues (slicing, QoS, etc.).

Editor's note:
It is FFS whether SMF level subscription data is defined per slice

An UE that is registered over multiple accesses chooses over which access to establish a PDU session.

Editor's note:
The choice of the access to use for a PDU session is based at least on network policy, service requirements and user subscription. The definition of policy for selecting the access to route the PDU Sessions (e.g. service requirements, user subscription, etc.) and how it is used are FFS.

NOTE 2:
In this release, at a given time, a PDU session is routed over only a single access network.

An UE may request to move a PDU session between 3GPP and Non 3GPP accesses. The decision to move PDU sessions between 3GPP access and Non 3GPP access is made on a per PDU session basis, i.e. the UE may, at a given time, have some PDU sessions using 3GPP access while other PDU sessions are using Non 3GPP access.

In a PDU session establishment request sent to the network, the UE shall provide a PDU Session Id as defined in clause 5.3.2. The UE may also provide:

-
A PDU session Type.

-
Slicing information.

Editor's note:
slicing related information is to be further clarified. An S-NSSAI information is meant.

-
The DNN (Data Network Name).

-
The SSC mode (Service and Session Continuity mode defined in clause 5.6.9.2).

Editor's note:
It is FFS Whether the UE may also provide and information indicating its willingness to move a PDU session between 3GPP and Non 3GPP access.

Table 5.6.1-1: Attributes of a PDU session

	PDU session attribute
	May be modified later during the lifetime of the PDU session
	Notes

	Slicing information
	No
	(Note 1)(Note 2)



	DNN (Data Network Name)
	No
	(Note 1)(Note 2)

	PDU session Type
	No
	(Note 1)

	SSC mode
	No
	(Note 1)

The semantics of Service and Session Continuity mode is defined in clause 5.6.9.2

	PDU session Id
	No
	

	NOTE 1:
If it is not provided by the UE, the network determines the parameter based on default information received in user subscription. Subscription to different DNN(s) may correspond to different default SSC modes and different default PDU session Types

NOTE 2:
Slicing information and DNN are used by AMF to select a SMF to handle a new session. Refer to clause 5.2.


An UE may establish multiple PDU sessions, to the same data network or to different data networks, via 3GPP and via and Non-3GPP access networks at the same time.

An UE may establish multiple PDU sessions to the same Data Network and served by different UPF terminating N6.

A UE with multiple established PDU sessions may be served by different SMF.
The user plane paths of different PDU Sessions (to the same or to different DNN) belonging to the same UE may be completely disjoint between the AN and the UPF interfacing with the DN.

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