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Discussion

· Based on the base PMIPv6 draft, in the LMA (P-GW) , keys used for searching for mobility-context (binding cache entry BCE) for a particular UE, are the IPv6 prefix (HNP) and/or the link-layer Identity provided by the MAG. 

· In LTE, the IPv6 HNP is not being stored as context in the MME. Hence, this rules out the use of HNP as a key for LMA to lookup BCE. 
· In LTE attach LL-ID is not being provided by the UE. 

· If either the HNP or the LL-ID is not provided by the MAG, the LMA uses just the MN-ID to lookup for the context of the UE. Extension to support APN will be needed.
· It is desirable to use the based PMIPv6 features. Other extensions, such as APN and GRE keys, should be used. However, if the base draft solves a particular problem which does not conflict with the extensions being used, best to support the base draft features.

Default bearer-identity as LL-ID
· In this paper, we propose that default bearer-identity can be provided by the S-GW to the P-GW as LL-ID for the UE. The MME provides the default bearer-identity to the S-GW on the S11 interface. Hence, the S-GW is aware of the default-bearer identity. 
· On looking at the way default bearers are use in LTE, the default-bearer-id concept matches very closely to the way Laye2-ids, eg Ethernet MAC address is used  in case of Ethernet physical interface. Typically one IPv4 and IPv6 address is assigned per interface. Hence, the use of “default bearer ID” as LL-ID on the S5/S8 interface is inkeeping with the general concept of a “link layer identifier” for a other layer 2 technologies, eg Ethernet.
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Figure: Multiple PDN-connection between UE and network. The thinner tunnels are dedicated bearers to the same PDN-connection.
· Note that there is no requirement being made here for the IP-stack in the UE to be aware of the default-bearer-ID or NSAPI or to provide this value to the network. 
Few points to considerations:

· LL-ID does not change in inter-SGW HO in LTE: As long as the UE is in LTE technology the LL-ID provided by the all SGWs to the P-GW will not change. This is good.

· 3GPP and non-3GPP HO: The LL-ID used in LTE will be different from LL-ID provided by the UE (or non-3GPP network) in another technology. However, from a PMIP perspective this is not an issue. The BCE contains another field called the “Access Technology Type (ATT)” which together with the LL-ID is used to determine the interface during BCE lookup in LMA. Since ATT value must change during inter-technology handover, whether the LL-ID changes or not does not have any impact. Hence during inter-technology HO when no HNP is provided by the S-GW to the P-GW,  the LMA is forced to lookup the BCE based just on MN-ID. If and only if there is one BCE for the UE, will the BCE be updated and the IP-session continue, otherwise session continuity will not be provided to the UE. 

NOTE: To handle multiple BCE in the P-GW due to multiple PDN Connections, extensions to the base PMIPv6 draft will need to be taken into account. An additional search based on APN could be used when either HNP or ATT+LL-ID do not match to solve this problem. 
· Inter-RAT HO (LTE and UTRAN/GERAN): Based on the current discussions the NSAPI value and default bearer ID value are being proposed to be the same. However, in SA2 an assumption has been made is that the ATT value can provide “RAT Type” information to the P-GW to cover for the case that PCC is not deployed. Hence, ATT can take on values such as ATT= 3GPP-LTE, ATT= 3GPP-UTRAN, ATT=3GPP-GERAN. Hence, the ATT value may (based on conclusion of the discussion) change during inter-RAT HO. In such a case whether the LL-ID changes or not, is moot. See above discussion on inter-technology handover. If ATT value remains unchanged when going between LTE and UTRAN/GERAN, then the current working assumption that NSAPI == Bearer-ID, would mean that LL-ID does not change in IRAT HO and hence the LL-ID can be used for BCE lookup in the LMA during IRAT HO.
· Handling of multiple APN connection: Each APN connection leads to creation of a new default bearer and also a new PMIP tunnel on the S5/S8 interface. In the figure, the blue-tunnels can belong to APN-1 and the green tunnels to APN-2. Also, since LL-ID is different, it can be used to lookup the BCE in the LMA instead of APN.

· Handling multiple PDN Connection to the same APN: A companion paper S2-083555 goes into more details of this. In a nutshell, especially if the APN is the same as in case of multiple PDN connections to the same APN, the LL-ID field can be used to uniquely identify the BCE in the LMA.

Aside: GRE key for BCE lookup
· While it is true that the use of GRE keys has been recommended for LTE and can solve the lookup problem in the LMA, there are two points to consider. (i) The use of GRE has been used to solve the narrow problem of overlapping IPv4 address spaces that can occur in some deployments. In deployments that are either using only IPv6 or do not have overlapping IPv4 address space, the use of GRE key is not required. (ii) One of the reasons for using PMIP on S5/S8 was to use mobility and tunnelling schemes that are common across access-technologies, 3GPP and non-3GPP. In this case, use of GRE tunnelling is not an compelling feature that will be deployed in the industry across technologies, and hence for when looking for the most-common-denominator when using PMIP. Moreover, the proposal in this paper has no impact on the use of GRE keys for lookup of BCE in LMA. When, based on deployment requirements,  GRE key is used on S5/S8 interface, LMA can use the GRE key to lookup BCE. When GRE keys is not used as deployment does not require it, best to use the base PMIPv6 draft logic, i.e. ensure that specs enables BCE lookup as specified in base PMIPv6 draft. 
Proposal 

It is proposed that “default bearer ID” value is used as LL-ID value in PBU for PMIP-based S5/S8. This will enable the use of the base PMIPv6 draft in performing BCE lookup in LMA (P-GW). Also, this does not conflict with use of GRE-keys or APN for lookup of BCE in LMA and solves the problem of BCE lookup in the LMA for multiple PDN Connections to the same APN.
A CR to Stage-3 will be proposed based on this approach.
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