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Abstract of the contribution: 

This document describes a number of application scenarios for IETF-based Mobility Protocols for the S2 and S5/S8b reference points. The main point of this document is to clarify how to apply the various mobility protocol variants on each of the reference points. The document also proposes to capture the User Plane stacks for TS 23.402.      
1. Introduction

In the previous meeting the following concepts and working assumption were approved:

· Approved concepts:

“The SAE system shall support IETF based network-based mobility management mechanism (e.g., PMIP) and host-based mobility management mechanism (e.g., MIP) over S2 reference points.
The SAE system shall support IETF based network-based mobility management mechanism (e.g., PMIP) over S5, and S8b reference points.”
· Approved protocol assumption:
“- S2a interface and S2b interface are based on current or future IETF RFCs. S2a and S2b are based on Proxy Mobile IP and/or Client Mobile IP in FA Mode. (The exact protocol decision is FFS)
- S2c is based on Client Mobile IP co-located mode. (The exact protocol decision is FFS)
- The S5 interface between the MME/UPE and the SAE Gateway, S8b and S2a/S2b interfaces are based on the same protocols and differences shall be minimized. The S5 interface is based on current or future IETF RFCs. The GTP variant of S5 interface is described in TS 23.401 [4].”
However, it is still unclear which of the possible usage scenarios are really needed and hence need to be standardised. 

2. Discussion

In this section, we analyse the different cases (e.g. non-roaming, roaming, etc.) and discuss the applicability of IETF-based mobility protocols for the various scenarios (e.g. mobility between 3GPP and trusted non-3GPP, etc.).

For each scenario we describe how the different protocol variants are applied on a per reference points basis. 

Note that we initially consider only PMIPv6 and DSMIPv6, as both protocol variants have already been adopted as part of the TS 23.402. 

The applicability of further mobility protocols if FFS.
2.1 Non-Roaming Case
In the non-roaming case, the following application scenarios need to be considered:
     Note: It is FFS whether further mobility protocols are needed.

Matrix 1: Non-Roaming Case. 
	
	PMIPv6
	DSMIPv6

	S2b (ePDG ( P-SGW)
	X(1)
	(via S2c over S2b)(2) 

	S2a (trusted-N3G-Access ( P-SGW)
	X(3)
	(via S2c over S2a)(4)

	S2c (UE ( P-SGW) 
	
	X(2,4,6)

	S5-IETF
	X(5)
	(on S2c over S5)(6)
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Figure 1. Non-Roaming Case.
Note that in variant 6, S2c demands only c-plane support for DSMIPv6.

2.2 Roaming Case – with home routed traffic
In the roaming case with home routed traffic, the following application scenarios need to be considered:
     Note: It is FFS whether further mobility protocols are needed.

Matrix 2: Roaming Case – with home routed traffic

	
	PMIPv6
	DSMIPv6

	S2b (visited ePDG ( hP-SGW)
	 X(7)
	 (via S2c over S2b)(8)

	S2a (trusted-N3G-Access ( hP-SGW)
	X(9)
	(via S2c over S2a)(10)

	S2b (visited ePDG ( vS-SGW)
	X (13)
	

	S2a (trusted-N3G-Access( vS-SGW)
	X (14)
	

	S2c (UE ( hP-SGW) 
	
	X(8,10,12)

	S8b
	X(11, 12, 13, 14)
	(on S2c over S5)(12)
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Figure 2-1. Roaming Case – with home routed traffic – 1
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Figure 2-2. Roaming Case – with home routed traffic – 2

The following scenario shows the variant where the Serving SAE GW terminates the S2c reference point. In other words, the Home Agent functionality would be provided by the Serving SAE GW. However, this application scenario has the big drawback that it cannot support inter-PLMN handover because this would require the relocation of the Home Agent functionality between PLMNs, which would result in a rather complex procedure for which there is no solution in the MIP-related standards. As a consequence, we propose to omit this scenario from the standard.
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Figure 2-3. S2c terminating by Serving SAE GW.

2.3 Roaming Case – with local breakout
Matrix 3: Roaming Case – with local breakout

	
	PMIPv6
	DSMIPv6

	S2b (visited ePDG ( vP-SGW)
	X(16)
	(via S2c over S2b)(17)

	S2a (trusted-N3G-Access ( vP-SGW)
	X(18)
	(via S2c over S2a)(19)

	S2c (UE ( vP-SGW) 
	
	X(17,19, 21)

	S5-IETF
	X(20)
	(via S2c over S5)(21)
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Figure 3. Roaming with local breakout

3. Conclusion

Based on above study, we propose to add the User Plane Protocol for PMIP and CMIP over S2b in TS 23.402 and capture the various IETF mobility protocol usage scenarios in an Annex.
FIRST CHANGE
2
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END OF FIRST CHANGE
SECOND CHANGE
5.1
Control and User Planes

<This section specifies the protocol stacks on the control and user planes for each of the interfaces required for non-3GPP access support.>
Annex X provides a list of the mandatory scenarios for mobility related to non-3GPP access systems. Based on these scenarios, this section specifies the protocol stacks on the control and user planes for each of the reference points for non 3GPP accesses, namely S2a, S2b, S2c, S5 and S8b.

5.1.x 
Control Plane
5.2.x 
User Plane
The user plane consists of a layered protocol structure providing user information transfer, along with associated information transfer control procedures (e.g. flow control, error detection, error correction and error recovery). 

5.2.x.1
On S2b Reference Point (ePDG – PDN/Serving SAE GW)

5.2.x.1.1 
For Network-based Mobility Protocol between ePDG – PDN/Serving SAE GW
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Figure 5.2.x-1: User Plane for S2b using PMIPv6-1
Legend:

-  
Tunnelling Layer: This tunnels user data between the UE and ePDG in the non-3GPP network., The tunnelling layer is specified in TS 23.234 [5].

-  
Transport IP: Transport IP is specified in TS 23.234 [5].

-  
IP: This is the backbone network protocol used for routeing user data and control signalling. The backbone network may initially be based on the IPv4. Ultimately, IPv6 shall be used. When IPv6 is used in the backbone, then IPv4 shall also be supported. IPv4 is defined in RFC 791 [xx] and IPv6 is defined in RFC 2460 [yy].
-  
PMIP Tunnel: This protocol tunnels user data between ePDG and PDN SAE GW. The PMIP Tunnel is specified in Internet Draft [8].

5.2.x.1.2 
For Client-based Mobility Protocol between UE and PDN SAE GW (via S2c over S2b)
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Figure 5.2.x-2: User Plane for S2b when MIPv6 is used over S2c

Legend:

-  
MIP Tunnel: This protocol tunnels user data between UE and PDN SAE GW. The MIP Tunnel is specified in Internet Draft [10].

5.2.x.2
On S5/S8b Reference Points (Serving SAE GW – PDN SAE GW)
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Figure 5.2.x-3: User Plane for S5/S8b

Legend:

-  
PMIP Tunnel: This protocol tunnels user data between ePDG and PDN SAE GW. The PMIP Tunnel is specified in Internet Draft [8].

END OF SECOND CHANGE
THIRD CHANGE
Annex X.  Usage of IETF-based Mobility Protocols 
This annex defines the required usage scenarios for the applicability of IETF-based mobility protocols.

A description on how the different mobility protocol variants are applied on a per reference points basis is provided for each usage scenario.

The applicability of further mobility protocols if FFS.

X.1   Non-Roaming Case

In the non-roaming case, the following scenarios are considered necessary:
	
	PMIPv6
	DSMIPv6
	???

	S2b (ePDG ( P-SGW)
	X(1)
	(via S2c over S2b)(2) 
	

	S2a (trusted-N3G-Access ( P-SGW)
	X(3)
	(via S2c over S2a)(4)
	

	S2c (UE ( P-SGW) 
	
	X(2,4,6)
	

	S5-IETF
	X(5)
	(on S2c over S5)(6)
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Figure X-1. Non-Roaming Case
Note that in scenario 6, S2c demands only control plane support for DSMIPv6.

X.2    Roaming Case – with home routed traffic
In the roaming case with home routed traffic, the following scenarios are considered necessary:
	
	PMIPv6
	DSMIPv6
	??? 

	S2b (visited ePDG ( hP-SGW)
	 X(7)
	 (via S2c over S2b)(8)
	 

	S2a (trusted-N3G-Access ( hP-SGW)
	X(9)
	(via S2c over S2a)(10)
	 

	S2b (visited ePDG ( vS-SGW)
	X (13)
	
	

	S2a (trusted-N3G-Access( vS-SGW)
	X (14)
	
	

	S2c (UE ( hP-SGW) 
	
	X(8,10,12)
	 

	S8b
	X(11, 12, 13, 14)
	(on S2c over S5)(12)
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Figure X-2. Roaming Case – with home routed traffic – 1
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Figure X-3. Roaming Case – with home routed traffic – 2

X.3    Roaming Case – with local breakout
In the roaming case with local breakout, the following scenarios are considered necessary:
	
	PMIPv6
	DSMIPv6
	???

	S2b (visited ePDG ( vP-SGW)
	X(16)
	(via S2c over S2b)(17)
	 

	S2a (trusted-N3G-Access ( vP-SGW)
	X(18)
	(via S2c over S2a)(19)
	 

	S2c (UE ( vP-SGW) 
	
	X(17,19, 21)
	 

	S5-IETF
	X(20)
	(via S2c over S5)(21)
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Figure X-4. Roaming Case – with local breakout
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