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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 present document is a temporary container for a stage-2 like description of an architecture that uses direct tunnelling of user plane data between the RNC and the GGSN, which is known as One Tunnel approach. The content of this report when stable will be moved into 3GPP Technical Specification TS 23.060 [1].

This report will further develop the One Tunnel approach described in 3GPP TR 23.873 [2] and identify what changes are needed to PS core and potentially to UTRAN functionalities and protocols to support the One Tunnel functionality. This include the investigation of the functions added after Rel-4 up to Rel-6 (e.g. Iu-flex, Network sharing, MBMS, etc) and either verify that they are not affected or address any conflicts between these functions and the One Tunnel function. 

The resulting system architecture shall be fully interoperable with pre-Rel-7 nodes and it should retain the existing network capabilities, or those that cannot be delivered need to be clearly documented.

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 TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[2]
3GPP TR 23.873 v.4.0.0: "Feasibility Study for Transport and Control Separation in the PS CN Domain".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

Definition format

<defined term>: <definition>.

3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

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

Abbreviation format

<ACRONYM>
<Explanation>

4
Architecture Baseline
The Release 6 network architecture is the logical reference architecture with following exceptions:
-One tunnel solution is not applicable for GERAN Gb interface

Editors Note: The interfaces and network entities related to CS core and SMS service are not shown in figure 1 as they are not impacted by the functionality.

[image: image2]
Figure 1. Baseline Architecture for One Tunnel
5
One Tunnel overview
5.1
General

The One Tunnel functionality enables direct user plane tunnel between RAN and GGSN within the PS domain.

In case of direct tunnel, the SGSN provides for the RAN the TEID and user plane address of the GGSN and for the GGSN the TEID and user plane address of the RAN.
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Figure 2: One Tunnel concept
There are three alternatives how current networks can deploy the One Tunnel functionality as described in the sub clauses below.

5.2
SGSN controlled bearer optimisation 
This approach builds on the premise that the user plane functionality still stays in the SGSN and two tunnels are used in following traffic cases:

a) In roaming case

b) For the subscriber that has Lawful Interception in the SGSN

c) For the subscriber that has controlling Camel services active 

In all other traffic cases direct tunnel between RNC and GGSN is used.

The SGSN handles the control plane signalling and makes the decision when to establish direct tunnel between RNC and GGSN or use two tunnels see figure 2 above.
5.3
GGSN Bearer Relay 
This approach builds on the premise that all the user plane transport functionality is removed from the SGSN. The new SGSN controller (cSGSN) only performs control functions of a legacy SGSN, while the enhanced GGSN (xGGSN) is responsible for all legacy SGSN and GGSN user plane transport functionality see Figure 3 a).

In the Pooled Bearer configuration all bearer resources are maintained by the xGGSN in the visited network that acts as the bearer relay function in the transport path between the RNC and the GGSN. This is required to establish a PDP context towards a home network or legacy GGSN see Figure 3 b).
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Figure 3. Pooled Bearer 

During the PDP Context Activation procedure the cSGSN first allocates a bearer plane resource (TEID and user plane address) from the xGGSN. The cSGSN then provides the GGSN the TEID and user plane address of the xGGSN in the Gn Create PDP Request. During the RAB Establish procedure the cSGSN passes the TEID and user plane address of the xGGSN to the RNC. Note the interaction with the legacy GGSN in this scenario does not require any modification to existing procedures. 


5.4
GGSN Proxy 

This approach is an extension and enhancement of the One Tunnel approach described in the 3GPP TR 23.873 [2]. The approach is similar to the GGSN Bearer Relay in subclause 5.3. The difference from that approach is that here the xGGSN instead of the cSGSN does the signalling to the HPLMN GGSN. SGSN communicates in most cases to the xGGSN as if it is the normal GGSN. The xGGSN then updates the HPLMN GGSN when necessary. The xGGSN acts as an SGSN towards the HPLMN GGSN and Gp interface is used between operators as today.
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Figure 4: Handling of roaming traffic with the GGSN Proxy One Tunnel solution

When the cSGSN during the PDP Context Activation procedure finds an APN belonging to another PLMN, it selects an xGGSN for handling the roaming traffic and sends the Create PDP Context Request message to that node instead. The xGGSN creates the PDP Context, allocates additional TEIDs for the Gp interface and forwards the Create PDP Context Request message with these TEIDs to the GGSN corresponding to the APN. The response message from the GGSN is returned/forwarded by the xGGSN to the SGSN.

Mobility management procedures are handled in the same way as when the One Tunnel alternative is selected in the SGSN controlled bearer optimisation, with the GGSN in the HPLMN not involved in the procedure.The xGGSN forwards all modifications of PDP Contexts to the GGSN in HPLMN, unless the modification is only of local significance (i.e. updating TEIDs and IP addresses).
6
Impact to Functions and Characteristics

Editors Note: The impact to the Rel-6 PS functions depend on the approach selected for the One Tunnel deployment.  This clause identifies the functions and characteristics of the 3GPP PS system that are potentially impacted. The main impacts of each solution are described. Any comparison between the approaches is found in subsequent clauses after this clause. 

6.1 PDP Context Activation/Deactivation
6.1.1 SGSN controlled bearer optimisation
Editors Note: Text from S2-061417 can be used as basis.
6.1.2 GGSN Bearer relay

To be described.

6.1.3 GGSN Proxy

To be described.

6.2 RAB assignment 
6.2.1 SGSN controlled bearer optimisation
Editors Note: Text from S2-061417 can be used as basis.
6.2.2 GGSN Bearer relay

To be described.

6.2.3 GGSN Proxy

To be described.

6.3 RAB release

6.3.1 SGSN controlled bearer optimisation

Editors Note: Text from S2-061417 can be used as basis.
6.3.2 GGSN Bearer relay

To be described.
6.3.3 GGSN Proxy

To be described.

6.4 RA Update

6.4.1 SGSN controlled bearer optimisation

To be described.
6.4.2 GGSN Bearer relay

To be described.
6.4.3 GGSN Proxy

To be described.

6.5 Serving  RNS Relocation

6.5.1 SGSN controlled bearer optimisation

To be described.
6.5.2 GGSN Bearer relay

To be described.
6.5.3 GGSN Proxy

To be described.

6.6 Paging

Editors Note: This sub clause discusses how paging  initiation is done on the reception of a downlink PDU for a mobile in PMM-IDLE. 

6.6.1 SGSN controlled bearer optimisation

To be described.

6.6.2 GGSN Bearer relay

To be described.

6.6.3 GGSN Proxy

To be described.
6.7 Transport Network protocol

Editors Note: This sub clause discusses of how the different Transport Network options supported on the Gn and Iu-PS interfaces will be handled when direct tunnel is used.

6.7.1 SGSN controlled bearer optimisation

To be described.

6.7.2 GGSN Bearer relay

To be described
6.7.3 GGSN Proxy

To be described.
6.8 Relay function support

Editors note:The relay function of a network node transfers the PDP PDUs received from the incoming link to the appropriate outgoing link.
6.8.1 SGSN controlled bearer optimisation

To be described.

6.8.2 GGSN Bearer relay

To be described.

6.8.3 GGSN Proxy

To be described.
6.9 Encapsulation function support

Editors note: Encapsulation is the addition of address and control information to a data unit for routeing packets within and between the PLMN(s). Decapsulation is the removal of the addressing and control information from a packet to reveal the original data unit.In 3G, two different encapsulation schemes are used; one for the backbone network between two GSNs and between an SGSN and an RNC.
6.9.1 SGSN controlled bearer optimisation

To be described.

6.9.2 GGSN Bearer relay

To be described.

6.9.3 GGSN Proxy

To be described.
6.10 Error Indication

To be described.

6.10.1 SGSN controlled bearer optimisation

To be described.

6.10.2 GGSN Bearer relay

To be described.

6.10.3 GGSN Proxy

To be described.
6.11 Firewalls towards external inter-operator networks

To be described.

6.11.1 SGSN controlled bearer optimisation

To be described.

6.11.2 GGSN Bearer relay

To be described.

6.11.3 GGSN Proxy

To be described.
6.12 Network separation and topology hiding

To be described.

6.12.1 SGSN controlled bearer optimisation

To be described.

6.12.2 GGSN Bearer relay

To be described.

6.12.3 GGSN Proxy

To be described.
6.13 Traffic routing in Core Network
6.13.1 SGSN controlled bearer optimisation

To be described.

6.13.2 GGSN Bearer relay

To be described.

6.13.3 GGSN Proxy

To be described.
6.14 Camel support

6.14.1 SGSN controlled bearer optimisation

Editors Note: Text from S2-061695 can be used as basis.
6.14.2 GGSN Bearer relay

Editors Note: Text from S2-061620 can be used as basis.
6.14.2 GGSN Proxy

Editors Note: Text from S2-061695 can be used as basis.

6.15 Lawful Interception support

6.15.1 SGSN controlled bearer optimisation

Editors Note: Text from S2-061695 can be used as basis.
6.15.2 GGSN Bearer relay

To be described.
6.15.3 GGSN Proxy

Editors Note: Text from S2-061695 can be used as basis.
6.16 Charging support

6.16.1 SGSN controlled bearer optimisation

To be described.
6.16.2 GGSN Bearer relay

To be described.
6.16.3. GGSN Proxy

To be described.

6.17 Legacy GGSN support

6.17.1 SGSN controlled bearer optimisation

To be described.
6.17.2 GGSN Bearer relay

To be described.
6.17.3. GGSN Proxy

To be described.

6.18 Roaming support

6.18.1 SGSN controlled bearer optimisation

Direct tunnel is not used and visited SGSN provide local charging functions roaming traffic as today. This can be configured per APN basis 

6.18.2 GGSN Bearer relay

Roaming is supported with xGGSN as a relay between VPLMN SGSN and HPLMN GGSN.
6.18.3 GGSN Proxy

The xGGSN acts as an SGSN towards the HPLMN GGSN and Gp interface is used between operators as today.

7
Functional Nodes, interfaces and other 3GPP entities
The impact to the functional nodes of PS core network and their interfaces depend on the approach selected for the One Tunnel deployment. The following sub clauses describe the main impacts of the potential solutions.

7.1
SGSN

7.1.1 SGSN controlled bearer optimisation
Editors Note: Text from S2-061695 can be used as basis.
7.1.2 GGSN Bearer relay
To be described.

7.1.3 GGSN Proxy

To be described.
7.2
GGSN

7.2.1 SGSN controlled bearer optimisation
Editors Note: Text from S2-061695 can be used as basis.
7.2.2 GGSN Bearer relay
To be described.

7.2.3 GGSN Proxy

To be described.
7.3
RNC

7.3.1 SGSN controlled bearer optimisation
To be described.
7.3.2 GGSN Bearer relay
To be described.

7.3.3 GGSN Proxy

To be described.
7.4
Gn interface

7.4.1 SGSN controlled bearer optimisation
Editors Note: Text from S2-061695 can be used as basis.
7.4.2 GGSN Bearer relay
To be described.

7.4.3 GGSN Proxy

To be described.
7.5
Iu interface
7.5.1 SGSN controlled bearer optimisation
To be described.
7.5.2 GGSN Bearer relay
To be described.

7.5.3 GGSN Proxy

To be described.

7.6 IP Backbone Network

7.6.1 SGSN controlled bearer optimisation
To be described.
7.6.2 GGSN Bearer relay
To be described.

7.6.3 GGSN Proxy

To be described.



8
Impacts to other functionalities

8.1
Charging
Editor’s Note:  This subclause may be replaced by description in clause 6.
8.2
Camel
Editor’s Note:  This subclause may be replaced by description in clause 6.
8.3
Lawful interception
Editor’s Note:  This subclause may be replaced by description in clause 6.
8.4
Security
Editors Note: Text from S2-061695 can be used as basis.
8.5
Iu-Flex 
Editors Note: Text from S2-061695 can be used as basis.
8.6
Network sharing
Editors Note: Text from S2-061695 can be used as basis.
8.7
MBMS
To be described.
9
Considerations for future functions and evolution aspects.

9.1
SGSN controlled bearer optimisation
To be described.
9.2
GGSN Bearer relay
To be described.

9.3
GGSN Proxy

To be described.

10
Conclusions

Annex A (Informative) 

A.1 Description of Pooled Bearer 
A.1.1 PDP Context Activation
Figure A.1 shows the message flow for a PDP Context Activation Procedure using the Pooled Bearer for connectivity to either a legacy GGSN or a GGSN in the Home Network. An extra step is added in the control path to allocate a pooled bearer resource. The pooled bearer is used in the Create PDP Context Request sent to the legacy GGSN (or in the case of roaming the xGGSN in the Home Network). There is no change in any of the messages and/or parameters exchanged with the legacy GGSN.


[image: image6]
Figure A.1: Pooled Bearer Message Flow for Roaming or Legacy GGSN

In the above figure the cSGSN and xGGSN are so denoted to indicate the support of One Tunnel. The legacy GGSN not capable of One Tunnel or is a xGGSN located in the Home Network (in the case of roaming). 

New messages are needed on Gn interface to support direct tunnel:

· A Create PDP Context For Relay procedure is introduced to allocate pooled bearer resources in xGGSN.

· A Delete PDP Context For Relay procedure is introduced to deallocate pooled bearer resources.
In the case of a roamer or inter-working with a legacy GGSN, a GSN to GSN bearer relay function is first allocated before continuing on with the PDP Context Activation. 

A.1.2
Interfaces:

This alternative introduced the following enhancements to the Gn interface:

Pooled Bearer:

· Bearer Resource Allocation procedure is added to allow the cSGSN to request the xGGSN to allocate user plane resource. Parameters included are QoS, charging information (Time, Volume, Tariff Time, etc), CAMEL information (i.e. initial budget). 

· Bearer Resource De-allocation procedure is added to all the cSGSN to return user plane resources back to the xGGSN. Parameters included in the response charging information (uplink and downlink volume counts).
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