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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The objective of this Technical Report is to study and perform an evaluation of potential architecture enhancements for the separation of user plane functionality from control plane functionality in the EPC's S-GW, P-GW and TDF to further enable flexible (i.e. distributed or centralized) network deployment and operation. 
Specifically, the following aspects are covered:

-
Functional separation of the S-GW, P-GW and TDF into control plane and user plane functions, while not affecting the overall functionality provided by these nodes.
-
The needed reference points between the separated control plane and user plane functions of the S-GW, P-GW and TDF and the corresponding procedures.
-
Impacts to other EPC entities and interfaces that are essential to support the separation of S-GW, P-GW and TDF into control plane and user plane functions, and to enable the flexible placement of the separated control plane and user plane functions for supporting diverse deployment scenarios.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".

[3]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses”. 
[4]
3GPP TS 23.203: "Policy and charging control architecture".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], 3GPP TS 23.401 [2], 3GPP TS 23.402 [3], 3GPP TS 23.203 [4] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], 3GPP TS 23.401 [2], 3GPP TS 23.402 [3], 3GPP TS 23.203 [4] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>
4
Architectural considerations
Editor's Note: This clause will document any architectural assumptions and requirements, the baseline architecture and an overview about the main functions of the S-GW, P-GW and TDF.

4.1
Architectural assumptions and requirements
The new architecture defined to introduce control plane and user plane functional split for S-GW, P-GW, TDF shall:

-
be able to interwork with networks without the control plane and user plane split network functions (i.e. in case of roaming scenarios). In addition, split network functions should be able to interwork with network functions that are not split within the same network.
-
not impact UE and Radio Access Network.
-
not introduce new reference points other than those between S-GW’s, P-GW’s, TDF’s corresponding control and user plane functions.

-
use the S-GW/P-GW selection function of the MME for the selection of the control plane functional entities.

-
use the existing configuration based mechanism (in P-GW or PCRF) for the selection of the control plane functional entity of the TDF.
-
support one or more control plane functional entities interfacing with one or more user plane functional entities (e.g. to enable independent scalability of control plane functional entity and user plane functional entity).

4.2
Baseline architecture
The study shall be based on the existing EPC architectures for 3GPP accesses and non-3GPP accesses as described in TS 23.401 [2], TS 23.402 [3] and TS 23.203 [4], supporting both non-roaming and roaming scenarios.
Figure 4.2-1 shows the 3GPP functional entities S-GW, P-GW, TDF and their reference points. Figure 4.2-2 shows the single gateway configuration option for the 3GPP functional entities S-GW, P-GW, TDF and their reference points.
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Figure 4.2-1: S-GW, P-GW, TDF and their reference points
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 Figure 4.2-2: S-GW, P-GW (single gateway configuration option), TDF and their reference points.
NOTE 1: TDF is an optional functional entity.

NOTE 2: Interfaces with ‘-C’ in the name (e.g. S5-C) are GTP-C based and interfaces with ‘-U’ in the name (e.g. S5-U) are GTP-U based.
NOTE 3: Only the GTP-based S2a, S2b, S5 and S8 interfaces are shown in the figures. PMIP related interfaces are not shown in the figures. S2c is FFS.
NOTE 4: LI related interfaces are not shown in the figures.
Editor’s Note: Reference points related to S-GW offline charging are not shown in the figures and may need further clarification.

5
Key issues

5.1
Key issue 1 – Functionality split into user plane and control plane functions
5.1.1
Description

This key issue investigates the split of S-GW, P-GW and TDF functionality into control plane and user plane functions.  The solutions to this key issue should describe for each logical entity (S-GW, P-GW, TDF) what functionality and related interfaces are located on each side of a control plane - user plane interface, while not affecting the overall functionality provided by these nodes and not affecting the other EPC functions. 

This key issue also investigates the interface definition between control plane and user plane functional entities for each logical entity (S-GW, P-GW, TDF), including the nature of the information exchanged and the information flows. 

Additional functions that are necessary due to the functionality split may need to be documented as well.
5.2
Key Issue 2 - Selection mechanism for user plane functional entities
User plane functional entities have to be selected during PDN connection establishment (e.g. E-UTRAN Initial Attach procedure) as well as during other procedures that require a change of a user plane functional entity.

The following questions need to be addressed:
-
Which entity performs the selection mechanism?
-
What parameters should be considered for the selection mechanism (e.g. APN, user location)?
-
How to realize the selection mechanism (e.g. DNS)?
-
What triggers (e.g. existing procedures) the execution of the selection mechanism?

5.3
Key Issue 3 - Change of user plane session identity (due to other than UE mobility scenarios)
5.3.1
Description

To accommodate the changing traffic and/or bandwidth requirements (e.g. due to busy hour traffic fluctuation), the user plane may be expanded or contracted (e.g. on scheduled or unscheduled basis) in terms of resources (e.g. CPU, memory, network interfaces, user plane functions, etc.). As part of it, new resources may be added or existing resources may be removed at runtime, and the existing sessions may need to be re-distributed over the available set of resources. As a result, the user plane session identity (e.g. GTP-U end-point identity, which is TEID and IP address) for one or more sessions may change and in that case the new user plane session identity needs to be communicated to the peer node(s).
This key issue aims to study solutions to communicate the change of user plane session identity to the peer node(s).
5.3.2
Architectural Requirements
Editor's Note: Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

5.4
Key Issue 4 – Relocation of user plane functional entity due to UE mobility
UE mobility procedures may lead to situations wherein the user plane functional entity needs to be relocated while the control plane functional entity remains unchanged. In such a case, another user plane functional entity needs to be chosen and instructed to provide the necessary user plane functionality. Any impact on services currently used by the UE needs to be minimized.

Therefore, at least the following questions need to be addressed:

-
In which existing procedures can a relocation of a user plane functional entity happen?

-
How to ensure minimum impact, e.g. realize service continuity, on the services currently used by the UE?
-
What interactions are required during a relocation of a user plane functional entity?

6
Solutions
Editor's Note: This clause will contain solutions for the identified key issues.

6.1
Solutions to key issue 1
6.1.1
Solution X
7
Overall evaluation
Editor's Note: This clause will contain the evaluation of the identified solutions for every key issue.

8
Conclusions
Editor's Note: This clause is intended to list conclusions that have been agreed during the course of the work item activities.
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