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1. Introduction
This contribution proposes descriptions of the PMIPv6 procedures for the TS “PMIP Based Mobility and Tunneling Protocols” based on current sections in TR 29.803, available material from stage 2 specification TS 23.401 and 23.402 v8.1.1, and the last IETF PMIP specifications.
2. Reason for Change
The current TS does not describe the PMIPv6 procedures.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following procedures descriprions.
* * * First Change * * * *

4
Mobility Management procedures

Editor’s note: This clause will contain the description of the PMIPv6 procedures used over interfaces S2a, S2b, S5b and S8b.
4.1
Proxy Mobile IPv6 Initial Binding Registration procedure

4.1.1 
General
The PMIPv6 initial binding registration procedure is initiated by the node acting as a MAG to create a new PMIPv6 session with the node acting as an LMA for an UE that attaches for the first time to the EPC. The procedure starts with the MAG sending a PBU including the APN to the LMA to register with the LMA a binding for the UE. The LMA confirms establishment of the binding by sending a PBA to the MAG. Establishement of the binding achieves the following:

· PDN selection: The LMA select the PDN based on the APN contained in the PBU.

· IPv6 Home Network Prefix assignment: The LMA assigns to the UE an IPv6 Home Network Prefix valid in the selected PDN.
· IPv4 Home Address assignment: The LMA assigns to the UE an IPv4 Home Address valid in the selected PDN.
· Forward and Reverse GRE Key Assignment: The MAG and LMA will establish forward and reverse GRE keys to be used for GRE encapsulation of downlink and uplink traffic, respectively.
Editor’s note: It is FFS whether GRE encapsulation of traffic is limited to cases where overlapping IPv4 addressing space is in use.
· Tunnel Establishment: If no tunnel was already present between the MAG and LMA, a new one is established to carry traffic sent by, or to be received by, the UE.

· Routing Update: The LMA install a routing entry to the MAG-LMA tunnel for the IPv6 Home Network Prefix and the IPv4 Home Address of the UE.
4.1.2 
MAG procedures
A MAG initiating the PMIPv6 Initial Binding Registration procedure shall follow the "Mobile Node Attachment and Initial Binding Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications with the following additional requirements: 
1. Generate a forward GRE key that is not already in use locally for downlink traffic to that UE, as specified in the GRE Key Option for PMIPv6 specification [7]. 
2. Set other parameters in the PBU as specified by the PBU parameters section for this procedure.
4.1.2 
LMA procedures
On reception of a PBU, the LMA shall initiate the "Initial Binding Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications with the following additional requirements: 

1. Select the PDN for the UE based on the APN present in the PBU.

2. Allocate an IPv6 Home Network Prefix and an IPv4 Home Address for the selected PDN.
3. Generate a reverse GRE key that is not already in use locally for uplink traffic from that UE, as specified in the GRE Key Option for PMIPv6 specification [7].
Editor’s note: It is FFS whether GRE encapsulation of traffic is limited to cases where overlapping IPv4 addressing space is in use.
4. Set parameters in the PBA as specified by the PBA parameters section for this procedure. 
4.2
Proxy Mobile IPv6 Binding Lifetime Extension without handover procedure

4.2.1 
General
The PMIPv6 Binding Lifetime Extension without handover procedure procedure is initiated by the node acting as a MAG to prolong the lifetime of an existing PMIPv6 session with the node acting as an LMA for an UE that is already attached. The procedure starts with the MAG sending a PBU to the LMA to extend the binding lifetime for the UE. The LMA confirms that the binding lifetime is extended by sending a PBA to the MAG.
4.2.2 
MAG procedures
A MAG initiating the PMIPv6 Binding Lifetime Extension without handover procedure shall follow the "Extending Binding Lifetime" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBU are set as specified by the PBU parameters section for this procedure.
4.2.2 
LMA procedures
On reception of a PBU, the LMA shall initiate the "Binding Lifetime Extension without handover" procedure as described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBA are set as specified by the PBA parameters section for this procedure. 

4.3
Proxy Mobile IPv6 Binding Lifetime Extension after Handover procedure

4.3.1 
General
The PMIPv6 Binding Lifetime Extension after handover procedure is initiated by the node acting as a new MAG for the UE to update an existing PMIPv6 session for an UE that is already attached to the EPC. The procedure starts with the MAG sending a PBU including the APN to the LMA to update the binding for the UE. The LMA confirms update of the binding by sending a PBA to the MAG. Establishement of the binding achieves the following:

· Forward and Reverse GRE Key Assignment: The MAG and LMA will establish forward and reverse GRE keys to be used for GRE encapsulation of downlink and uplink traffic, respectively.

Editor’s note: It is FFS whether GRE encapsulation of traffic is limited to cases where overlapping IPv4 addressing space is in use.
· Tunnel Establishment: If no tunnel was already present between the MAG and LMA, a new one is established to carry traffic sent by, or to be received by, the UE.

· Routing Update: Packets received by the LMA and bound to an IPv6 address within the IPv6 Home Network Prefix of the UE, or to the IPv4 Home Address of the UE will then be routed via the tunnel between the LMA and MAG.
4.3.2 
MAG procedures
A MAG initiating the PMIPv6 Binding Lifetime Extension after handover procedure shall follow the "Mobile Node Attachment and Initial Binding Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications with the following additional requirements: 

1. Generate a forward GRE key that is not already in use locally for downlink traffic to that UE, as specified in the GRE Key Option for PMIPv6 specification [7]. 

2. Set other parameters in the PBU as specified by the PBU parameters section for this procedure.
4.3.2 
LMA procedures
On reception of a PBU, the LMA shall initiate the "Binding Lifetime Extension after handover" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications with the following additional requirements: 

1. Generate a reverse GRE key that is not already in use locally for uplink traffic from that UE, as specified in the GRE Key Option for PMIPv6 specification [7].

Editor’s note: It is FFS whether GRE encapsulation of traffic is limited to cases where overlapping IPv4 addressing space is in use.
2. Set parameters in the PBA as specified by the PBA parameters section for this procedure. 
4.4
Binding De-Registration procedure

4.4.1 
General
The PMIPv6 binding deregistration procedure is initiated by the node acting as a MAG to tear down an existing PMIPv6 session with the node acting as an LMA for an UE that detaches from the EPC. The procedure starts with the MAG sending a PBU to the LMA to deregister with the LMA a binding for the UE. The LMA confirms deregistration of the binding by sending a PBA to the MAG. Deregistration of the binding achieves the following:

· IPv6 Home Network Prefix deallocation: The LMA returns the IPv6 Home Network Prefix assigned to the UE to the pool of free IPv6 Home Network Prefixes.

· IPv4 Home Address deallocation: The LMA returns the IPv4 Home Address assigned to the UE to the pool of free IPv4 Home Network Addresses.

· Forward and Reverse GRE Key Assignment: The MAG and LMA will return, respectively, the forward and reverse GRE keys to their respective pool of free GRE keys.

Editor’s note: It is FFS whether GRE encapsulation of traffic is limited to cases where overlapping IPv4 addressing space is in use.
· Tunnel Tear-down: If the tunnel between the MAG and LMA is no longer in use by any other UE it is deleted.

· Routing Update: The LMA deletes the routing entry to the tunnel for the IPv6 Home Network Prefix and the IPv4 Home Address of the UE.
4.4.2 
MAG procedures
A MAG initiating the PMIPv6 Initial Binding De-Registration procedure shall follow the " Mobile Node Detachment and Binding De-Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBU are set as specified by the PBU parameters section for this procedure. 
4.4.2 
LMA procedures
On reception of a PBU, the LMA shall initiate the "Binding De-Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBA are set as specified by the PBA parameters section for this procedure.  
