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Correcting several occurrences that point to RFC 3775 (MIP), but the latter does not include GRE encapsulation.
1
Proposal
There are several occurrences in 23.402 referring to RFC 3775 for the IPv4/IPv6 encapsulation and tunnelling mechanisms. However, the GRE encapsulation which was agreed in the last meeting for PMIP based interfaces is not included in RFC 3775.
It is proposed to replace all such references with the Internet Draft for GRE encapsulation in PMIP.
Begin change: Modify 23.402, New reference
[x]  IETF Internet-Draft, draft-muhanna-netlmm-grekey-option-01.txt, “GRE Key Option for Proxy Mobile IPv6” work in progress
Begin change: Modify 23.402, Section 5.1
5.1
Control and User Plane Protocol Stacks

<This section specifies the protocol stacks on the control and user planes for each of the interfaces required for non-3GPP access support.>
5.1.1
S2 reference points

The S2 reference points are terminated at the core network side in the PDN GW. In the roaming case, S2 can be terminated also in the Serving GW. The protocol stacks shown in the following subclauses are applicable independently of where S2 terminates.
5.1.1.1
Protocol options for S2a

The following protocols shall be supported on S2a:

-
PMIPv6

-
MIPv4 FA mode

The figures below illustrate the control planes for Mobility Management (MM) and the user planes for each protocol option.


[image: image1]
Figure 5.1.1.1-1: Protocols for MM control and user planes of S2a for the PMIPv6 option

Legend:

-
According to terms defined in PMIPv6 [8], the functional entities terminating both the control and user planes are denoted MAG in the non-3GPP IP access and LMA in the Gateway. LMA includes also the function of a Home Agent.

-
The MM control plane stack is PMIPv6 [8] over IPv6 [RFC2460]. IPv6 packets may be encapsulated in IPv4 when an IPv4 transport network is employed.

-
The user plane carries remote IPv4/v6 packets over either an IPv4 or an IPv6 transport network.

-
The tunnelling layer implements GRE encapsulation applicable for PMIPv6 [x].
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Figure 5.1.1.1-2: Protocols for MM control and user planes of S2a for the MIPv4 FA mode option

Legend:

-
According to terms defined in MIPv4 RFC3344 [12], the functional entities terminating both the control and user planes are denoted MN (Mobile Node) in the UE, FA (Foreign Agent) in the non-3GPP IP access, and HA (Home Agent) in the Gateway.

-
The MM control plane stack is MIPv4 RFC3344 [12] over UDP over IPv4.

-
The user plane carries remote IPv4 packets over an IPv4 transport network.

-
The tunnelling layer implements IP encapsulation applicable for MIPv4 as defined in RFC3344 [12]. In some cases the tunnelling layer may be transparent.

5.1.1.2
Protocol options for S2b

The following protocol shall be supported on S2b:

-
PMIPv6

The figure below illustrates the control plane for Mobility Management (MM) and the user plane.


[image: image3]
Figure 5.1.1.2-1: Protocols for MM control and user planes of S2b for the PMIPv6 option

Legend:

-
According to terms defined in PMIPv6 [8], the functional entities terminating both the control and user planes are denoted MAG in the non-3GPP IP access and LMA in the Gateway. LMA includes also the function of a Home Agent.

-
The MM control plane stack is PMIPv6 [8] over IPv6. IPv6 packets may be encapsulated in IPv4 when an IPv4 transport network is employed.

-
The user plane carries remote IPv4/v6 packets over either an IPv4 or an IPv6 transport network.

-
The tunnelling layer implements GRE encapsulation applicable for PMIPv6 [x].
5.1.1.3
Protocol options for S2c

The following protocol shall be supported on S2c:

-
DSMIPv6

Editor's note:
Support for MIPv4 CCoA mode is considered for further study.

The figure below illustrates the control plane for Mobility Management (MM) and the user plane.
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Figure 5.1.1.3-1: Protocols for MM control and user planes of S2c for the DSMIPv6 option

Legend:

-
According to terms defined in MIPv6 RFC3775 [14], the functional entities terminating both the control and user planes are denoted MN (Mobile Node) in the UE, and HA (Home Agent) in the Gateway.

-
The MM control plane stack is MIPv6 RFC3775 [14] with Dual Stack Extensions [10] over IPv6. IPv6 packets may be encapsulated in IPv4 when an IPv4 transport network is employed.

-
The user plane carries remote IPv4/v6 packets over either an IPv4 or an IPv6 transport network.

-
The tunnelling layer implements IP encapsulation applicable for MIPv6 as defined in RFC3775 [14]. In some cases the tunnelling layer may be transparent.
5.1.2
PMIP based S5/S8 Reference Point

TS 23.401[4] defines the protocol stack for both the control plane and user plane for 3GPP accesses using  GTP based S5/S8. This section defines the protocol stacks for 3GPP accesses using the PMIP based S5/S8.

Editor’s note: Protocol stacks between Serving Gateway and UE are the same as described in TS 23.401 [4]

Editor’s note: According to terms defined in PMIPv6 [8], the functional entities terminating both the control and user planes are denoted MAG (Mobile Access Gateway) in the Serving Gateway and LMA (Local Mobility Anchor) in the PDN Gateway. LMA includes also the function of a Home Agent. 

5.1.2.1
Control Plane

5.1.2.1.1
Serving GW - PDN GW
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Figure 5.1.2.1.1-1: Control Plane for S5 and S8b Interfaces 

Legend:

-
The control part of PMIPv6 [8] protocol is used for signalling messages between Serving GW and PDN GW (S5 or S8b).

5.1.2.2
User Plane 

5.1.2.2.1
UE – PDN GW user plane with E-UTRAN
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Figure 5.1.2.2.1-1: User Plane for E-UTRAN 

Legend:

-
On the S5/S8b interface, the tunnelling layer implements GRE encapsulation applicable for PMIPv6 [x].
-
MME controls the user plane tunnel establishment and establishes User Plane Bearers between eNB and Serving GW.

-
LTE-Uu: The radio protocols of E-UTRAN between the UE and the eNB are specified in TS 36.300 [6].

5.1.2.2.2
UE – PDN-GW user plane with 2G access via the S4 interface
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Figure 5.1.2.2.2-1: User Plane for A/Gb mode

Legend:

-
On the S5/S8b interface, the tunnelling layer implements GRE encapsulation applicable for PMIPv6 [x]. 

-
Protocols on the Um and the Gb interfaces are described in the TS 23.060 [21].

5.1.2.2.3
UE – PDN-GW user plane with 3G access via the S4 interface
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Figure 5.1.2.2.3-1: User Plane for Iu mode

Legend:

-
On the S5/S8b interface, the tunnelling layer implements GRE encapsulation applicable for PMIPv6 [x]. 

-
Protocols on the Uu and the Iu interfaces are described in the TS 23.060 [21].

5.1.2.2.4
UE – PDN-GW user plane with 3G access via the S12 interface
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Figure 5.1.2.2.4-1: User Plane for UTRAN mode and Direct Tunnel on S12

Legend:

-
On the S5/S8b interface, the tunnelling layer implements GRE encapsulation applicable for PMIPv6 [x]. 

-
Protocols on the Uu interface are described in the TS 23.060 [21].

-
SGSN controls the user plane tunnel establishment and may establish a Direct Tunnel between UTRAN and Serving GW.
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