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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 the present document analysis the aspects with regard to the new interface between Control Plane  and User Plane due  to the  separation of the following EPC nodes: S-GW, P-GW and TDF.
Specifically, the following aspects are to be analysed:

-
Protocol to be used between CP and UP

-
Restoration procedure enhancements for the separated nodes

-
Signalling with regards to Load control

-
Signalling with regards to Overload control

-
Path management and path failure handling

 …

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 TR 23.714: "Study on control and user plane separation of EPC nodes".

3
Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

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

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

CP
Control plane

UP
User plane
SGW-C
SGW Control plane

SGW-U
SGW User plane

PGW-C
PGW Control plane

PGW-U
PGW User plane

TDF-C
TDF Control plane

TDF-U
TDF User plane

4
Architecture and requirements
The new architecture defined to introduce control plane and user plane functional split for S-GW, P-GW and 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/ePDG/TWAN 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).
An excerpt of the 3GPP Architecture to facilitate the related nodes applicable for separation of control and user plane and their related interfaces are shown in Figure 4-1,
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Figure 4-1: Interface overview for the nodes separated in control and user plane.
5
Restoration

5.1 Introduction
The following subclauses analysis Control plane and User plane node failure with and without restart for separated SGW, PGW and TDF.

Editor's Note: add further common information for restoration.
5.2 Solutions for SGW-C failure with and without restart
5.2.1
Solution 1

Editor's Note: Add a solution for SGW-C failure.
5.3 Solutions for SGW-U failure with and without restart
5.3.1
Solution 1

Editor's Note: Add a solution for SGW-U failure.
5.4 Solutions for PGW-C failure with and without restart
5.4.1
Solution 1

Editor's Note: Add a solution for PGW-C failure.
5.5 Solutions for PGW-U failure with and without restart
5.5.1
Solution 1

Editor's Note: Add a solution for PGW-U failure.

5.6 Solutions for TDF-C failure with and without restart
5.6.1
Solution 1

Editor's Note: Add a solution for TDF-C failure
5.7 Solutions for TDF-U failure with and without restart
5.7.1
Solution 1

Editor's Note: Add a solution for TDF-U failure
5.x Evaluation and conclusion

Editor's Note: This subclause should evaluate and conclude regarding the CP and UP node failure and restart 

6
Load control

6.1 Introduction
The following subclauses analysis load in the UP and the information needed to be send to the CP so that CP can provide load information to the selecting node on control plane.

Editor's Note: add information/definitions regarding Load.
6.2 Solutions 1 
Editor's Note: Solution 1 for Load control
6.3 Solutions 2 
Editor's Note: Solution 2 for  Load control

6.x Evaluation and conclusion

Editor's Note: This subclause should contain the evaluation and the conclusion regarding the Load control 

7
Overload control

7.1 Introduction
The following subclauses analysis overload in the UP and the information needed to be send to the CP so that CP can perform overload status calculation and signal overload information on control plane.
Editor's Note: add information/definitions regarding Overload.
7.2 Solutions 1 
Editor's Note: Solution 1 for overload control.
7.3 Solutions 2 
Editor's Note: Solution 2 for overload control.
7.x Evaluation and conclusion

Editor's Note: This subclause should contain the evaluation and conclusion regarding overload control. 

8
Path management and path failure handling
8.1 Introduction
The following subclauses analysis path management and path failure handling for the Sx interfaces.
Editor's Note: add information regarding path mangement and path failure.
8.2 Sx interface between SGW-C and SGW-U 
Editor's Note: Analysis and solutions  for link failure
8.2.1
Solution 1

Editor's Note: Solution 1 for Sx link failure between SGW-C and SGW-U
8.3 Sx interface between PGW-C and PGW-U 
Editor's Note: Analysis and solutions  for link failure
8.3.1
Solution 1

Editor's Note: Solution 1 for Sx link failure between PGW-C and PGW-U
8.4 Sx interface between TDF-C and TDF-U 
Editor's Note: Analysis and solutions  for link failure
8.4.1
Solution 1

Editor's Note: Solution 1 for Sx link failure between TDF-C and TDF-U
8.x Evaluation and conclusion

Editor's Note: This subclause should contain evaluation and the conclusion  regarding Path management and path failure handling. 
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