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Introduction

The purpose of this contribution is to introduce protocol stacks for 3GPP access in SAE.
Discussion

Protocol stacks for the interfaces in the SAE CN architecture in the 3GPP access realm are to a large extent agreed in 3GPP. For the interfaces S3, S4, S5 and S8a the mobility and session management control protocols are based on GTP-C. The under-laying transport protocols are IP based protocols. The user plane is based on GTP-U for the interfaces S1-U, S4, S5, and S8a. 

For the interfaces between MMEs and between MME and Serving GW, control protocols need to be defined. Based on the following arguments it is proposed to specify GTP-C as control protocol also for the S10 and S11 interfaces:

· GTP is well suited to be used on S10 and S11 since the functionality supported by MME and the Serving GW is similar to or the same as the functionality for which GTP was designed in GPRS.

· From the procedural flows from the SA2 Warsaw meeting it is seen that S10 and S11 messages are copied from or similar to GTP messages.

· GTP will be implemented in the MME and the Serving GW nodes, to be used on the S3, S4 and S5 interfaces, therefore it is advantageous to specify GTP also for S10 and S11 interfaces.

· GTP is, in addition to being designed for MM and SM support, a flexible and extendible protocol able to include new messages and IEs needed in SAE. S3, S4, S5 and S8a interfaces may need extensions to GTP, and much of the new requirements for S10 and S11 may already be met by these extensions.
Protocols for radio interfaces may be shown in the protocol stacks included in TS 23.401. The radio protocols are defined in the TS 36.300.
Proposal

We propose to include protocol stacks for control plane and user plane in the TS 23.401, section 5. For the S10 and S11 interfaces for 3GPP access the GTP-C protocol is specified.
---------------------------------Start of Changes------------------------------

5
Functional Description and Information Flows

Editor's note: The principles of option B for MME separation (see annex H of 23.882) shall be used.

5.1
Control and User Planes
<This section specifies the protocol stacks on the control and user planes for each of the interfaces.>
5.1.1
Control Plane

The control plane consists of protocols for control and support of the user plane functions:

-
controlling the E-UTRA network access connections, such as attaching to and detaching from E-UTRAN;

-
controlling the attributes of an established network access connection, such as activation of an IP address;

-
controlling the routeing path of an established network connection in order to support user mobility; and

-
controlling the assignment of network resources to meet changing user demands.

The following control planes are used in E-UTRAN mode.

5.1.1.1
eNB - MME

[image: image1]
Figure x: Control Plane for S1-MME Interface
Legend:

-
S1 Application Protocol (S1-AP): Application Layer Protocol between the eNB and the MME.
-
SCTP for the control plane (SCTP): This protocol guarantees delivery of signalling messages between MME and eNB (S1).
5.1.1.2
UE - MME
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Figure x: Control Plane UE - MME
Legend:

· NAS: The NAS protocol supports mobility management functionality and user plane bearer activation and deactivation.
· LTE-Uu: The radio protocol of E-UTRAN between the UE and the eNB is specified in TS 36.300 [x].
Note:
The protocol between the UE and MME below NAS may include Integrity protection and Ciphering and is FFS.
5.1.1.3
SGSN - MME

[image: image3]
Figure x: Control Plane for S3 Interface
Legend:

-
GPRS Tunnelling Protocol for the control plane (GTP‑C): This protocol tunnels signalling messages between SGSN and MME (S3).
-
User Datagram Protocol (UDP): This protocol transfers signalling messages. UDP is defined in RFC 768 [x].
5.1.1.4
SGSN - Serving GW


[image: image4]
Figure x: Control Plane for S4 Interface
Legend:

-
GPRS Tunnelling Protocol for the control plane (GTP‑C): This protocol tunnels signalling messages between SGSN and Serving GW (S4).
-
User Datagram Protocol (UDP): This protocol transfers signalling messages. UDP is defined in RFC 768 [x].

5.1.1.5
Serving GW - PDN GW
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Figure x: Control Plane for S5 and S8a Interfaces

Legend:

-
GPRS Tunnelling Protocol for the control plane (GTP‑C): This protocol tunnels signalling messages between Serving GW and PDN GW (S5 or S8a).

-
User Datagram Protocol (UDP): This protocol transfers signalling messages between Serving GW and PDN GW. UDP is defined in RFC 768 [x].

5.1.1.6
MME - MME
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Figure x: Control Plane for S10 Interface
Legend:

-
GPRS Tunnelling Protocol for the control plane (GTP‑C): This protocol tunnels signalling messages between MMEs (S10).
-
User Datagram Protocol (UDP): This protocol transfers signalling messages between MMEs. UDP is defined in RFC 768 [x].

5.1.1.7
MME - Serving GW
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Figure x: Control Plane for S11 Interface
Legend:

-
GPRS Tunnelling Protocol for the control plane (GTP‑C): This protocol tunnels signalling messages between MME and Serving GW (S11).
-
User Datagram Protocol (UDP): This protocol transfers signalling messages. UDP is defined in RFC 768 [x].

5.1.2
User Plane (3GPP mode)

5.1.2.1
UE – PDN GW user plane with E-UTRAN
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Figure x: User Plane with eNB
Legend:

-
GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol tunnels user data between eNB and the Serving GW as well as between the Serving GW and the PDN GW in the backbone network. GTP shall encapsulate all IP PDUs.
-
MME controls the user plane tunnel establishment and establishes User Plane Bearers between eNB and Serving GW and the PDN GW.

-
UDP/IP: These are the backbone network protocols used for routeing user data and control signalling. 
-
LTE-Uu: The radio protocols of E-UTRAN between the UE and the eNB are specified in TS 36.300 [x].
5.1.2.2
eNB – Serving GW
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Figure 6: User Plane for eNB – Serving GW
Legend:

-
GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol tunnels user data between eNB and Serving GW.
-
User Datagram Protocol (UDP): This protocol transfers user data. UDP is defined in RFC 768.

5.1.2.3
UE – PDN-GW user plane with 2G/3G access via the S4 interface
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Figure x: User Plane for A/Gb mode

Legend:

-
GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol tunnels user data between SGSN and the Serving GW as well as between the Serving GW and the PDN GW in the backbone network. GTP shall encapsulate all IP PDUs.
-
UDP/IP: These are the backbone network protocols used for routeing user data and control signalling. 
-
Protocols on the Um and the Gb interfaces are described in the TS 23.060.
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Figure x: User Plane for UTRAN mode and Direct Tunnel on S4-U
Legend:

-
GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol tunnels user data between UTRAN and the Serving GW as well as between the Serving GW and the PDN GW in the backbone network. GTP shall encapsulate all IP PDUs.
-
UDP/IP: These are the backbone network protocols used for routeing user data and control signalling. 
-
Protocols on the Uu interface are described in the TS 23.060.
-
SGSN controls the user plane tunnel establishment and may establish a Direct Tunnel between UTRAN and Serving GW as shown in Figure x.
---------------------------------End of Changes------------------------------
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