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1. Introduction
The stage 2 specification TS 23.402 v8.2.0 models the IPv4/IPv6 U-plane with PMIPv6 as an end-to-end link between the UE and the PDN GW, which is aligned with the IPv4/IPv6 U-plane model with GTP as described in TS 23.401 v8.2.0. This contribution proposes to implement that link model in the stage 3 specification TS 29.275.
2. Reason for Change
The stage 2 specification TS 23.402 v8.2.0 models the IPv4/IPv6 U-plane with PMIPv6 as an end-to-end link between the UE and the PDN GW, which is aligned with the IPv4/IPv6 U-plane model with GTP as described in TS 23.401 v8.2.0. This contribution proposes to implement that link model in the stage 3 specification TS 29.275.

Since there is an end-to-end link between the UE and the ePDG, that implies that both the ePDG and the Serving GW will not behave as IP router but rather as IP bridges, i.e. the TTL of IPv4 packets and Hop Limit of IPv6 packets will not be modified by these network elements, and packets will be passed untouched through both the ePDG and the Serving GW.

In addition to that, the end-to-end link between the UE and the ePDG allows the link-local communications necessary for IP layer configuration on the UE (i.e. DHCP, DHCPv6, IPv6 RS and RA) to be transported transparently between the UE and the PDN GW. That makes it unnecessary to carry in PBU and PBA between the PDN GW, and the Serving GW and/or the ePDG the parameters required for IP configuration. These unnecessary parameters can thus be removed from the PBU and PBA: Link-Local Address, IPv4 Default Router Address.
3. Conclusions

To reflect the link model documented in TS 23.402, it is proposed to document the protocol stacks in use for PMIPv6 and the forwarding model of ePDG and Serving GW with PMIPv6 (i.e. IP layer bridge that doesn't modify IPv4 TTL and IPv6 Hop Limit of packets), and remove the unnecessary parameters from PBU and PBA (Link Local Address option and IPv4 Default Router Address option).
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.275 v1.1.0.
* * * First Change * * * *
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Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause 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].

The following terms used in this Technical Specification are defined in the PMIPv6 specification IETF Draft draft-ietf-netlmm-proxymip6 [4]: IPv6 Home Network Prefix, Proxy Care-of Address, Local Mobility Anchor Address. The following terms used in this Technical Specification are defined in the IPv4 Support for PMIPv6 specification IETF Draft draft-ietf-netlmm-pmip6-ipv4-support [5]: IPv4 Home Address, IPv4 Local Mobility Anchor Address. The following terms used in this Technical Specification are defined in the MIPv6 specification [8] and extended by the PMIPv6 specification IETF Draft draft-ietf-netlmm-proxymip6 [4]: Binding Cache Entry, Binding Update List. The following terms used in this specification are defined in the Binding Revocation for MIPv6 Mobility [6]: Binding Revocation Indication and Binding Revocation Acknowledgement.
Local Mobility Anchor: Within EPS the Local Mobility Anchor functionality consists of a PMIPv6 Local Mobility Anchor as described in the PMIPv6 specification IETF Draft draft-ietf-netlmm-proxymip6 [4] with support of IPv4 Support for PMIPv6 as defined in IETF Draft draft-ietf-netlmm-pmip6-ipv4-support [5], Binding Revocation for IPv6 Mobility as defined in IETF Draft draft-muhanna-mext-binding-revocation [6] and GRE Key Option for PMIPv6 as defined in IETF Draft draft-muhanna-netlmm-grekey-option [7].

Mobile Access Gateway: Within EPS the Mobility Access Gateway functionality consists of a PMIPv6 Mobility Access Gateway as described in the PMIPv6 specification IETF Draft draft-ietf-netlmm-proxymip6 [4] with support of IPv4 Support for PMIPv6 as defined in IETF Draft draft-ietf-netlmm-pmip6-ipv4-support [5], Binding Revocation for IPv6 Mobility as defined in IETF Darft draft-muhanna-mext-binding-revocation [6] and GRE Key Option for PMIPv6 as defined in IETF Draft draft-muhanna-netlmm-grekey-option [7].
3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

Editor’s note: To be completed or section removed.
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].

BCE
Binding Cache Entry

BRA
Binding Revocation Acknowledgement
BRI
Binding Revocation Indication
BUL
Binding Update List 

EPC
Evolved Packet Core

GRE
Generic Routing Encapsulation
GW
Gateway

IPv4-LMAA
IPv4 LMAA

LMA

Local Mobility Anchor

LMAA
LMA Address

MAG

Mobility Access Gateway

MIPv6
Mobile IPv6

PBA
Proxy Binding Acknowledgment

PBU
Proxy Binding Update

PMIPv6
Proxy MIPv6

Proxy-CoA
Proxy Care-of Address
X
General

X.1
PDN Connection
A PDN connection is established between a PDN corresponding to a given APN and a UE, via a PDN GW, and either or both a Serving GW and an ePDG.  
On a PMIPv6 peer (MAG or LMA) there is a one-to-one mapping between a PDN connection and a PMIPv6 binding.
Traffic sent over a given PDN connection is encapsulated with GRE [x1] using different, per-interface (PMIP-based S5, PMIP-based S8, S2a, or S2b), per-PDN connection, per direction (uplink and downlink) GRE keys [x2] to allow multiplexing and demultiplexing of traffic belonging to different PDN connections at MAG and LMA. 
A PDN connection constitutes a single IP link. The PDN GW serves as the first hop IP router for the UE, while the ePDG and/or Serving GW are IP bridges that forward packets uplink and downlink but shall not modify the IPv4 TTL and IPv6 Hop Limit fields of packets passing through them.
X.2
PMIPv6 Protocol stacks
Protocol stacks for the different usage scenarios of PMIPv6 are depicted in Figure X.2-1, Figure X.2-2, Figure X.2-3, and Figure X.2-4. 

[image: image1.emf]   

MAG   Serving GW  

LMA   PDN GW  

IPv4/IPv6  

L2/L1  

PMIPv 6  

IPv4/IPv6  

L2/L1  

PMIPv6  

IPv4/IPv6  

L2/L1  

IPv4/IPv6  

L2/L1  

GRE    

IPv4/IPv6  

PMIP - based S5 or S8  

MAG   Serving GW   LMA   PDN GW   UE  

Control Plane  

User Plane  

 GRE    

IPv4/IPv6  

 

 

PMIP - based S5 or S8  


Figure X.2 -1: Protocols stacks for PMIP-based S5 or S8
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Figure X.2-2: Protocols stacks for unchained S2a or S2b anchored at PDN GW
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Figure X.2-3: Protocols stacks for S2a or S2b anchored at Serving GW, chained with PMIP-based S8
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Figure X.2-4: Protocols stacks for S2a or S2b anchored at Serving GW, chained with GTP-based S8

4
Mobility Management procedures

Editor’s note: This clause will contain the description of the PMIPv6 procedures used over interfaces S2a, S2b, PMIP-based S5 and PMIP-based S8.
* * * Next Change * * * *

Table 4.1.1.1-2: Mobility Options in a PBU message for the PMIPv6 Initial Binding Registration procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	For dynamic allocation, set to the value "0::/0" to request allocation for the UE of an IPv6 Home Network Prefix for the UE in the PDN corresponding the EPS Access Point Name. For static allocation, set to the received static allocated IPv6 Home Network Prefix. NOTE 1.
	draft-ietf-netlmm-proxymip6 [4]

	
	
	
	

	Handoff Indicator option
	M
	Set to the value "1" to indicate attachment over a new interface.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	GRE key option
	M
	Set to the forward GRE key to be used for downlink GRE encapsulated packets.
	draft-muhanna-netlmm-grekey-option [7]

	IPv4 Home Address option
	C
	For dynamic allocation, set to the value "0.0.0.0" to request allocation for the UE of an IPv4 Home Address in the PDN corresponding to the EPS Access Point Name. For static allocation, set to the received static allocated IPv4 Home Address. NOTE 1.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE attaches, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (see section 9.1.1).
	IETF RFC 5094 [14]

	NOTE 1: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.  If the UE requires both an IPv6 Home Network Prefix and an IPv4 Home Address, both options shall be included in the same PBU message.


* * * Next Change * * * *

Table 4.1.1.2-2: Mobility Options in a PBA message for the PMIPv6 Initial Binding Registration procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Copied from corresponding field of PBU.
	draft-ietf-netlmm-proxymip6 [4]

	IPv6 Home Network Prefix option
	C
	If it is present in the corresponding PBU, set to the IPv6 Home Network Prefix Allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name for dynamic allocation, or set to the static IPv6 Home Network Prefix received in the PBU for static allocation.
	draft-ietf-netlmm-proxymip6 [4]

	
	
	
	

	Handoff Indicator option
	M
	Copied from corresponding field of PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Copied from corresponding field of PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	GRE key option
	M
	Set to the reverse GRE key to be used for uplink GRE encapsulated packets.
	draft-muhanna-netlmm-grekey-option [7]

	IPv4 Home Address option
	C
	If it is present in the corresponding PBU, set to the IPv4 Home Address allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name for dynamic allocation, or set to the static IPv4 Home Address received in the PBU for static allocation.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	
	
	
	

	Service Selection Mobility Option
	O
	Copied from the corresponding field in the PBU message, formatted as defined in 3GPP TS 23.003 [12]

It is FFS whether this IE could be mandatory 
	IETF RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (see section 9.1.1).
	IETF RFC 5094 [14]


* * * Next Change * * * *

Table 4.2.1.1-2: Mobility Options in a PBU message for the PMIPv6 Binding Lifetime Extension without Handover procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	Set to the IPv6 Home Network Prefix allocated to the UE based on the selected PDN. NOTE 1.
	draft-ietf-netlmm-proxymip6 [4]

	
	
	
	

	Handoff Indicator option
	M
	Set to the value "5" to indicate handoff state not changed (Re-registration).
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	IPv4 Home Address option
	C
	Set to the IPv4 Home Address allocated for the UE based on the selected PDN. NOTE 1.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE is attached, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (see section 9.1.1).
	IETF RFC 5094 [14]

	NOTE 1: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.  If the UE has both IPv4 home address and IPv6 home network prefix registered, both the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the same PBU message.


* * * Next Change * * * *

Table 4.2.1.2-2: Mobility Options in a PBA message for the PMIPv6 Binding Lifetime Extension without Handover procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Copied from corresponding field of PBU.
	draft-ietf-netlmm-proxymip6 [4]

	IPv6 Home Network Prefix option
	C
	If it is present in the corresponding PBU, set to the IPv6 Home Network Prefix allocated to the UE based on the selected PDN.
	draft-ietf-netlmm-proxymip6 [4]

	
	
	
	

	Handoff Indicator option
	M
	Copied from corresponding field of PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Copied from corresponding field of PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	IPv4 Home Address option
	C
	If it is present in the corresponding PBU, set to the IPv4 Home Address allocated for the UE based on the selected PDN.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Service Selection Mobility Option
	O
	Copied from the corresponding field in the PBU message, formatted as defined in 3GPP TS 23.003 [12]

It is FFS whether this IE could be mandatory
	IETF RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (see section 9.1.1).
	IETF RFC 5094 [14]


* * * Next Change * * * *

Table 4.3.1.1-2: Mobility Options in a PBU message for the PMIPv6 Binding Lifetime Extension after Handover procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	For dynamic allocation, set to the value "0::/0" to request allocation for the UE of an IPv6 Home Network Prefix for the UE in the PDN corresponding the EPS Access Point Name. For static allocation, set to the received static allocated IPv6 Home Network Prefix. NOTE 1.
	draft-ietf-netlmm-proxymip6 [4]

	
	
	
	

	Handoff Indicator option
	M
	Set to the value "2" (Handoff between two different interfaces) in case the handover is an inter access handover; or

Set to the value "3" (Handoff between mobile access gateways for the same interface) in case the handover is an intra access handover; or

Set to the value "4" (Handoff state unknown) in case the handover is an inter access handover and IP address(es) preservation is unknown.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	GRE key option
	M
	Set to the forward GRE key to be used for downlink GRE encapsulated packets.
	draft-muhanna-netlmm-grekey-option [7]

	IPv4 Home Address option
	C
	For dynamic allocation, set to the value "0.0.0.0" to request allocation for the UE of an IPv4 Home Address in the PDN corresponding to the EPS Access Point Name. For static allocation, set to the received static allocated IPv4 Home Address. NOTE 1.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE is attached, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (see section 9.1.1).
	IETF RFC 5094 [14]

	NOTE 1: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.  If the MAG knows the UE has both IPv4 home address and IPv6 home network prefix registered, both the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the same PBU message.


* * * Next Change * * * *

Table 4.3.1.2-2: Mobility Options in a PBA message for the PMIPv6 Binding Lifetime Extension after Handover procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Copied from corresponding field of PBU.
	draft-ietf-netlmm-proxymip6 [4]

	IPv6 Home Network Prefix option
	O
	If it is present in the corresponding PBU, set to the IPv6 Home Network Prefix Allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name for dynamic allocation, or set to the static IPv6 Home Network Prefix received in the PBU for static allocation.
	draft-ietf-netlmm-proxymip6 [4]

	
	
	
	

	Handoff Indicator option
	M
	Copied from corresponding field of PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Copied from corresponding field of PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	GRE key option
	M
	Set to the reverse GRE key to be used for uplink GRE encapsulated packets. The same reverse GRE key used for the UE with the previous MAG shall be re-assigned.
	draft-muhanna-netlmm-grekey-option [7]

	IPv4 Home Address option
	O
	If it is present in the corresponding PBU, set to the IPv4 Home Address allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name for dynamic allocation, or set to the static IPv4 Home Address received in the PBU for static allocation.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	
	
	
	

	Service Selection Mobility Option
	O
	Copied from the corresponding field in the PBU message, formatted as defined in 3GPP TS 23.003 [12]

It is FFS whether this IE could be mandatory
	IETF RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (see section 9.1.1).
	IETF RFC 5094 [14]
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