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Introduction

This contribution compares the solutions for Multiple PDN Connection to the Same APN for PMIP-based Interfaces
Discussion

1. Problem Statement
In rel8, the GTP based interface supports the multiple PDN connections to the same APN, but in the interface based on the PMIP cannot support this characteristic, because the PMIP protocol in rel8 cannot differentiate the different PDN connections of the same APN in the MAG and LMA. The lack of this characteristic for PMIP-based interfaces creates discontinuities in services when a UE transitions from a deployed system where this capability is present to one where the capability is absent.
However, to support this characteristic in the PMIP based scenario, some methods must be applied to make the MAG and the LMA can identify each of the different PDN connections to the same APN and the same UE_ID.
In this paper, we discuss 3 solutions to settle this problem and compare pros and cons of these 3 solutions.
2. Solutions
2.1 Solution 1
This solution is from the NEC’s CR(S2-085793). In this solution, we use the home network prefix to identify the PND connections to the same APN. The LMA can use the parameter of HNP together with the parameter of APN and MN-NAI(UE id) to find out the unique PDN connection .This solution will influence the Non 3GPP system ,UE ,and 3GPP system. In this solution, we must change the behaviours of LMA to use the APN+MNID+HNP to identify the PDN connection not only by the APN and MNID.
The UE must associate the HNP with the PDN connection for handover or disconnection and the message sent by the UE for disconnecting the PDN connection must include the HNP to identify the PDN connection. And for support of handover between 3GPP access and Non 3GPP access, the 3GPP system must be changed to support the HNP parameter.

2.2 Solution 2

This solution is advanced by the Samsung. This solution is to use the synonym APNS to identify the PDN connection of the same APN parameter. The synonym APN can be generated by the network and requested by the UE. The serving Gateway gets the synonym APN by the DNS procedure and the PDN Gateway will store the synonym APN and return it to UE by the DHCP procedure. This solution will have a great impact on the current system, the MME/SGSN HSS and PCRF must add extra information and flows to support the new parameter of synonym APN, and must change the DNS and DHCP procedure.
 2.3 Solution 3
This solution is suggested by Samsung in the CR S2086332. This solution is to use the decorated APN to identify the different PDN connections for the same APN. Some additional information will be added to the APN by the MME when attaching 3GPP Access, by the MAG when attaching the Non 3GPP access, or by the UE when UE initiates the PDN disconnection. This method makes the PDN connections which have the same APN parameters can be separated from each other. We will discuss this solution in the four different Scenarios.
Scenario1 Ue in the Non 3GPP Access network using s2a or s2b interface
In this Scenario, the MAG will decorate the APN, and use the decorated APN as the parameter of PBU message. The LMA should use the decorated APN to describe the each PDN connection. When UE initiates the PDN disconnection, the UE must provide the MAG with the decorated APN, so UE must build the relationships between the PDN connections and the decorated APNs.
Scenario2 Ue in the 3GPP Access s5/s8 interface is PMIP
In this scenario, the MME will decorate the APN. The MME sends the Create Default Bearer Request with the parameter of decorated APN. The Serving Gateway uses the decorated APN to send the PBU message to the PDN GW. The MME and the serving Gateway must maintain the relationship between the decorated APN and the default bear id of a PDN connection. And when the BBERF in the Serving GW establishes the Gateway control session with the PCRF, the BBERF has not get the HNP of this PDN connection at that time, so the BBERF must send the decorated APN to the PCRF to provide the PCRF with enough information to identify the PDN connection, and the PCRF must change to use the decorated APN to provide the different PCC rules to the different PDN connections of the different decorated APN.
As in the 3GPP access scenario, the default bear id can be used to separate the PDN connections with the same APN, and the MME and Serving Gateway maintain the relationships between the decorated APNs and the default bear ids, so when UE initials the PDN disconnection, the UE needn’t change the message in rel8 just use the LBI parameter to identify the PDN connection. 
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Figure 1: UE initiates the additional PDN connection request for the same APN
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 Figure 2: UE initiates the PDN disconnection request for the same APN

Scenario3 Ue handovers from 3GPP Access to non 3GPP access 
When this handover happens, the UE must bring the decorated APN to the MAG, otherwise the MAG cannot know which PDN connection need to handover. There is a special situation in this scenario that is if the GTP s5/s8 interface is employed in the 3GPP system, when the UE wants to handover to the Non 3GPP system, the PDN Gateway can not use the decorated APN without the bearer information to identify the PDN connection the UE wants to handover. On consideration of this situation, the APN decorated by the UE must include the information of LBI, and then the PDN Gateway can use the LBI information to identify the PDN connection which UE wants to handover.
Scenario4 Ue handovers from non 3GPP Access to 3GPP access 
When this handover happens, the UE must provide the MME with the decorated APN which is decorated by the MAG in the Non 3GPP access system to let the MME know which PDN connection need to handover. The MME then forward sends the decorated APN to the serving Gateway in the message of create default bearer request. The serving Gateway will transfer the decorated APN to the PDN Gateway in the PBU message or by the GTP tunnel depend on the type of the s5/s8 interface. The 3GPP system will build the default bear for the PDN connection and return the default bear id to the UE. The UE must associate the default bear ids with the decorated APNs for the handover between the 3GPP access and the non 3GPP access. 
This solution will have impacts on 3GPP system, Non 3GPP system and UE.
Impact on the 3GPP system 

The MME or SGSN must decorate the APN (if needed)
The PDN Gateway must distinguish the connections using decorated APN

The message of UE requested PDN connectivity must include the decorated APN (handover)

The PCC must support the decorated APN

Impact on the Non 3GPP system 
The MAG must decorate the APN
The LMA must distinguish the connections using decorated APN
The PCC must support the decorated APN 
The message of UE requested PDN connectivity must include the decorated APN (handover)

The message of UE requested PDN Disconnection must include the decorated APN
Impact on the UE 
The UE must maintain the relationships between the decorated APNs and the default bear ids (handover)
Conclusion

Comparing the 3 solutions, we recommend adopting the solution 3, since although the three solutions all have the impact on 3GPP system, Non 3GPP system and the UE , the solution 3 has the less impact on the rel8 3GPP system and needn’t to add the additional parameter to the 3GPP system, only need to modify the APN parameter. Compared with the solution 3, the solution 1 must add the HNP parameter to the 3GPP system, the elements in the 3GPP must care for this parameter, so the system must be changed much more than solution 3. Compared with the solution 3, the solution 2 is much more complex and has no obvious advantage.
Proposal

Based on the conclusion, We prefer the solution three and the related CR is S2-091980.
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