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1. Introduction

This contribution proposes descriptions of the PMIPv6 procedures for the tunnel management between a PMIP MAG and an LMA. 
2. Reason for Change

The current TS does not describe the PMIPv6 procedures for tunnel management.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

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

5 Tunnel Management procedures

5.1 General
According to the IETF PMIPv6 specification [1], the Mobile Anchor Gateway (MAG) and the Local Mobility Anchor (LMA) establish and maintain a tunnel in order to forward packets for the mobile nodes attached to the MAG. This tunnel is established as a result of exchanging the Proxy Binding Update (PBU) and the Proxy Binding Acknowledgment (PBA) messages between the MAG and LMA. The PBU and PBA messages establish unique Binding Cache Entry (BCE) and Binding Update List (BUL) entries for each mobile node at the LMA and the MAG respectively. The forwarding of packets as indicated by these entries is realized using a tunnel interface between the LMA and the MAG. Whereas the BCE and BUL entries are unique for each mobile node, the tunnel itself can be shared by the traffic belonging to multiple mobile nodes. 
The type of tunnel interface depends on the type of transport network (IPv4, IPv6) between the MAG and the LMA. The type of transport network also determines the transmission requirements of signalling and data packets. Accordingly, the following cases arise:

· IPv6 transport network: 

· The signalling messages (PBU, PBA) are sent natively without tunnel encapsulation as specified in Section 4.1.1.1 in TS 29.275 v0.1.0.
· Depending on whether the data traffic is IPv6 or IPv4, there are two sub cases:

· IPv6 data traffic: the downlink and uplink traffic is sent encapsulated IPv6 – GRE – IPv6. The GRE header includes the key exchanged during Proxy Binding Registration. 
· Uplink packets: the source IP address and the destination IP address of the outer IPv6 header are set to IPv6 address of the MAG and IPv6 address of the LMA respectively. The GRE key is set to reverse GRE key. The source IP address and destination IP address of the inner IPv6 header are set to UE’s IPv6 Home Address and the Correspondent Node (CN) IPv6 address respectively.

· Downlink packets:  the source IP address and the destination IP address of the outer IPv6 header are set to IPv6 address of the LMA and IPv6 address of the MAG respectively. The GRE key is set to forward GRE key. The source IP address and destination IP address of the inner IPv6 header are set to CN’s IPv6 address and the UE’s IPv6 Home Address respectively.

· IPv4 data traffic: the downlink and uplink traffic is sent encapsulated IPv6 – GRE – IPv4. The GRE header includes the keys exchanged during Proxy Binding Registration. 
· Uplink packets: the source IP address and the destination IP address of the outer IPv6 header are set to IPv6 address of the MAG and IPv6 address of the LMA respectively. The GRE key is set to reverse GRE key. The source IP address and destination IP address of the inner IPv4 header are set to UE’s IPv4 Home Address and the Correspondent Node (CN) IPv4 address respectively.

· Downlink packets:  the source IP address and the destination IP address of the outer IPv6 header are set to IPv6 address of the LMA and IPv6 address of the MAG respectively. The GRE key is set to forward GRE key. The source IP address and destination IP address of the inner IPv4 header are set to CN’s IPv4 address and the UE’s IPv4 Home Address respectively.

· IPv4 transport network:

· The signalling messages (PBU, PBA) are sent encapsulated IPv4 – UDP – IPv6, as required by [2]. The UDP encapsulation is necessary in order to enable NAT detection between the MAG and LMA as specified in [3]. The IPv4 Proxy-CoA option must be present in the PBU mobility header, according to Section 4.2.2 in [2]. It is FFS whether TLV header option is included.
· Depending on whether the data traffic is IPv6 or IPv4, there are two sub cases:

· IPv6 data traffic: the downlink and uplink traffic is sent encapsulated IPv4 – [UDP] - GRE – IPv6. The GRE header includes the key exchanged during Proxy Binding Registration. 
· Uplink packets: the source IP address and the destination IP address of the outer IPv4 header are set to IPv4 address of the MAG and IPv4 address of the LMA respectively. The UDP header is included only if a NAT is detected during the PBU and PBA exchange. The GRE key is set to reverse GRE key. The source IP address and destination IP address of the inner IPv6 header are set to UE’s IPv6 Home Address and the Correspondent Node (CN) IPv6 address respectively. It is FFS whether TLV header option is included.
· Downlink packets: the source IP address and the destination IP address of the outer IPv4 header are set to IPv4 address of the LMA and IPv4 address of the MAG respectively. The UDP header is included only if a NAT is detected during the PBU and PBA exchange. The GRE key is set to forward GRE key. The source IP address and destination IP address of the inner IPv6 header are set to CN’s IPv6 address and the UE’s IPv6 Home Address respectively. It is FFS whether TLV header option is included.
· IPv4 data traffic:  the downlink and uplink traffic is sent encapsulated IPv4 – [UDP] - GRE – IPv4. The GRE header includes the key exchanged during Proxy Binding Registration.
· Uplink packets: the source IP address and the destination IP address of the outer IPv4 header are set to IPv4 address of the MAG and IPv4 address of the LMA respectively. The UDP header is included only if a NAT is detected during the PBU and PBA exchange. The GRE key is set to reverse GRE key. The source IP address and destination IP address of the inner IPv4 header are set to UE’s IPv4 Home Address and the Correspondent Node (CN) IPv4 address respectively. It is FFS whether TLV header option is included. 

· Downlink packets: the source IP address and the destination IP address of the outer IPv4 header are set to IPv4 address of the LMA and IPv4 address of the MAG respectively. The UDP header is included only if a NAT is detected during the PBU and PBA exchange. The GRE key is set to forward GRE key. The source IP address and destination IP address of the inner IPv4 header are set to CN’s IPv4 address and the UE’s IPv4 Home Address respectively.

5.2 MAG Procedures
The MAG shall configure an IPv4 address to use for signalling and traffic exchange with the LMA. This address is referred to as the IPv4-proxy-CoA in [2]. The MAG shall construct the PBU as specified in Section 4.1.1.1 and send with encapsulation as and when necessary as specified above. The MAG shall follow the procedures specified in [2] for signalling (PBU, PBA) and traffic exchange (downlink and uplink packets for the UE).

5.3 LMA Procedures

The LMA shall configure an IPv4 address to use for signalling and traffic exchange with the MAG. This address is referred to as the local mobility anchor’s IPv4 address or IPv4-LMAA in [2]. The LMA shall construct the PBA as specified in Section 4.1.1.2 and send with encapsulation as and when necessary as specified above. The LMA shall follow the procedures specified in [2] for signalling (PBU, PBA) and traffic exchange (downlink and uplink packets for the UE).
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