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* * * First Change * * * *
5.8
Proxy Mobile IPv6 Multiple PDN Extensions 

5.8.1 
General

In EPC a UE can connect or disconnect to multiple distinct PDNs in an independent manner. Thus a distinct PMIPv6 BCE and BULE exist for each of the PDN connections of an UE.

5.8.2 
Extensions to PMIPv6 Data Structure

There shall be a unique BCE and BULE for each PDN connection. Each PDN connection can be uniquely identified by MN ID, an APN, and optionally a PDN connection ID in the BCE and BULE. 
To support Multiple PDNs the MAG and LMA maintains extended data structure compared to the standard PMIPv6 as defined in IETF RFC 5213 [4]. Since multiple PDN connections of a UE can be distinguished based on an APN, both the BCE on the LMA and the BULE on the MAG need to be extended with the following additional field:

-
APN of a UE's PDN connection.

Moreover, to support multiple PDN connections to the same APN function, the MAG and LMA shall maintain extended data structure compared to the PMIPv6 data structure described above. This extension is only applicable if multiple PDN connections to the same APN function is supported by both MAG and LMA.

Since the multiple PDN connections with the same APN of a UE shall be distinguished based on MN ID, an APN, and a PDN connection ID, both the BCE on the LMA and the BULE on the MAG need to be extended with the following additional field:

-
PDN connection ID of a UE's PDN connection. The PDN connection ID is provided by the MAG to the LMA at PDN Connection Creation procedure or Handover procedure. For S2a/S2b interface, the MAG generates the PDN connection ID which shall be unique per MN-ID per APN. How the MAG generates the PDN Connection ID for the S2a and S2b reference points is out of scope of 3GPP. For S5/S8 interface, the MAG uses the EPS bearer identity of the default bearer as PDN connection ID.
5.8.3 
Extensions to PMIPv6 BULE and BCE Lookups

To support Multiple PDNs the MAG and LMA perform extended lookups on the extended data structure compared to the standard PMIPv6 as defined in IETF RFC 5213 [4].

In standard PMIPv6 as defined in IETF RFC 5213 [4], a PMIPv6 BCE is looked up based on the Mobile Node Identifier (MN-Id), the access technology types (ATT) and if it exist the MN's link-layer identifier (MN-LL-Id).

In EPC the MN-LL-Id is not used and the EPC support handover between different interfaces for handover between non-3GPP and 3GPP accesses. Since a distinct PMIPv6 BCE exists for each of the PDN connections of an UE, and since multiple PDN connections of a UE can be distinguished based on an APN, there is a one-to-one mapping between a PMIPv6 BCE, a PDN connection, and the (MN-Id, APN) tuple.

Thus, an UE PDN connection can be uniquely identified by a (MN-Id, APN) tuple, the BCE and BULE are accordingly looked up on a per (MN-Id, APN) tuple basis.

Moreover, if multiple PDN connections to the same APN function is supported by both MAG and LMA, there is a one-to-one mapping between a PMIPv6 BCE, a PDN connection, and the (MN-Id, APN, PDN connection ID) tuple. Thus, an UE PDN connection can be uniquely identified by a (MN-Id, APN, PDN connection ID) tuple. The BCE and BULE are accordingly looked up on a per (MN-Id, APN, PDN connection ID) tuple basis.
* * * Next Changes * * * *

6.4
Data Structures

6.4.1
Binding Update List Entry

MAG maintains a unique Binding Update List Entry for for each PDN connection of a UE. The required elements of BULE as per 3GPP requirements are described in table 6.4.1-1. 

Table 6.4.1-1: Elements of BULE

	Element
	Description
	Reference

	Mobile Node Identifier
	Set to the NAI identifier of the UE as specified in 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12], draft-ietf-netlmm-proxymip6 [4]

	Access Point Name
	Set to the EPS Access Point Name to which the UE's PDN connection is attached, formatted as defined in 3GPP TS 23.003 [12]
	3GPP TS 23.003 [12]

	Lifetime
	Set to lifetime granted for the binding as received in PBA.
	IETF RFC 3775 [8]

	Remaining Lifetime
	This lifetime is initialized from the lifetime granted for the binding and is decremented until it reaches 0.
	IETF RFC 3775 [8]

	Sequence Number
	The sequence number of the last Proxy Binding Update message sent.
	IETF RFC 3775 [8]

	Timestamp
	Time at which last PBU was sent.
	IETF RFC 3775 [8]

	Binding Flag
	Set to 1 if MAG receives an ICMPv6 parameter problem, code 1, error message in response to a PBU. 

Set to 0 if MAG continues to send PBU.
	IETF RFC 3775 [8]

	IPv6 Home Network Prefix
	IPv6 Home Network Prefix assigned to the UE's PDN connection.
	draft-ietf-netlmm-proxymip6 [4]

	Link-local Address
	IPv6 Link-local address to be used by the MAG on the access link shared with the UE.
	IETF RFC 5213 [4]

	IPv4 Home Address
	IPv4 Home Address assigned to UE's PDN connection.
	draft-ietf-netlmm-proxymip6 [4]

	IPv4 default-router address
	The IPv4 default-router address of the mobile node.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	LMA IPv6 Address
	IPv6 Address of the LMA.
	IETF RFC 3775 [8]

	LMA IPv4 Address
	IPv4 Address of the LMA.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Downlink GRE Key
	Downlink GRE key for the PDN connection as selected by MAG.
	draft-ietf-netlmm-grekey-option [7]

	Uplink GRE key
	Uplink GRE key for the PDN connection selected by LMA as received in GRE Key option of PBA.
	draft-ietf-netlmm-grekey-option [7]

	Chained Binding Cache Entry
	Reference to the corresponding BCE used for the binding on the S8 interface. 

It shall be present only in the Serving GW, in case of S2a/S2b - PMIP based-S8 chaining.
	

	PDN Connection ID
	Set to the PDN Connection ID if multiple PDN connections to the same APN is supported by both MAG and LMA
	


6.4.2
Binding Cache Entry

LMA maintains a unique Binding Cache Entry for each PDN connection for a UE. The required elements of BCE as per 3GPP requirements are described in table 6.4.1-2.

Table 6.4.2-1: Elements of BCE

	Element
	Element Description
	Reference

	Mobile Node Identifier
	The MN-Id mobility option as received in PBU.
	3GPP TS 23.003 [12], draft-ietf-netlmm-proxymip6 [4]

	Access Point Name
	The Service Selection Mobility option received in PBU
	3GPP TS 23.003 [12]

	Lifetime
	Lifetime granted for the binding.
	IETF RFC 3775 [8]

	Sequence Number
	Sequence number of last received PBU.
	IETF RFC 3775 [8]

	IPv6 Home Network Prefix
	IPv6 Home Network Prefix assigned to the UE's PDN connection.
	draft-ietf-netlmm-proxymip6 [4]

	Link-local Address
	The assigned IPv6 link local address to MAG for use on the access link shared with the UE.
	IETF RFC 5213 [4]

	IPv4 Home Address
	IPv4 Home Address assigned to UE's PDN connection.
	draft-ietf-netlmm-proxymip6 [4]

	IPv4 default-router address
	The IPv4 default-router address of the mobile node.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	IPv6 Proxy care-of-address
	MAG IPv6 Address, i.e. the source address of the IP packet in which PBU was received.
	IETF RFC 3775 [8]

	IPv4 Proxy care-of-address
	MAG IPv4 Address.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Access Technology Type
	Access Technology Type as received in PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp
	Timestamp as received in PBU. 
	

	Binding Flag
	‘1’ as it is proxy registration.
	draft-ietf-netlmm-proxymip6 [4]

	Downlink GRE key
	Downlink GRE key for the PDN connection selected by MAG as received in GRE key option of PBU.
	draft-ietf-netlmm-grekey-option [7]

	Uplink GRE key
	Uplink GRE key for the PDN connection selected by LMA.
	draft-ietf-netlmm-grekey-option [7]

	Chained Binding Update List Entry
	Reference to the corresponding BULE used for binding on the S2a / S2b interface.

It shall be present only in the Serving GW, in case of S2a/S2b – PMIP-based S8 chaining.
	

	PDN Connection ID
	Set to the PDN Connection ID if multiple PDN connections to the same APN is supported by both MAG and LMA
	


* * * End of Changes * * * *
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