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Abstract of the contribution: Discusses the PDN connection identifier for multiple PDN connections to the same APN.
1. Discussion

It has been agreed to support multiple PDN connections to the same APN in SA2, which introduces some open issues.
For single PDN connection to one APN, APN can uniquely identify the different PDN connection. For multiple PDN connections to the same APN, APN isn't sufficient to identify different PDN connection for the same APN. Additional parameter (called 'PDN connection identifier') is needed to identify the different PDN connection with the APN for a single UE.
1.1 How to identify PDN connection over 3GPP accesses for Initial establishment
When the MME receives initial PDN connection establishment request, the MME initiates Default Bearer establishment procedure and allocates default bearer ID for the bearer. The default bearer ID can be used as PDN connection identifier to identify uniquely established PDN connection over S11 and GTP based S5/S8. 
If PMIP is used over S5/S8, the mechanism of using MN-LL-Identifier field to identify PMIP tunnel has been adopted by the IETF, which has been described in draft-ietf-netlmm-proxymip6-15.txt. The MN-LL-Identifier can be used as PDN connection identifier to identify uniquely established different PDN connection. The Serving GW uses the default bearer ID received from the MME as the MN-LL-Identifier.
Proposal 1: 

For initial PDN connection establishment over 3GPP accesses, the default bearer identifier is used as PDN connection identifier to identify uniquely established PDN connection over S11 and GTP based S5/S8. The MN-LL-Identifier is used as PDN connection identifier to identify uniquely established PDN connection over PMIP based S5/S8.
1.2 How to identify PDN connection over non-3GPP accesses for Initial establishment

If PMIP is used over S2, the MN-LL-Identifier may be used as PDN connection identifier to identify uniquely established PDN connection. The non-3GPP MAG and the ePDG allocate MN-LL-Identifier as the PDN connection identifier during initial PDN connection establishment procedure.
Proposal 2: 

For initial PDN connection establishment over non-3GPP accesses, the non-3GPP MAG and the ePDG allocates MN-LL-Identifier as the PDN connection identifier to identify uniquely established PDN connection over PMIP based S2.

1.3 How to identify PDN connection over 3GPP accesses for Handover establishment
In order to provide session continuity, the PDN GW should locate correct PDN connection established over the source access to obtain allocated IP address for the UE. In order to implement the function, the 'PDN connection identifier' parameter allocated in the source access should be sent to the PDN GW.

There are two methods to re-establish the existing PDN connection upon handover from non-3GPP accesses: 
1. The first default PDN connection is established during handover Attach procedure
2. The other PDN connections are requested to re-establish by the UE. 
If the UE request to re-establish the existing PDN connection upon handover from non-3GPP accesses, the UE should include PDN connection identifier parameter allocated over the non-3GPP accesses in PDN Connection Request message to indicate the network which PDN connection is requested to re-establish. The PGW shall rightly locate the correct existing PDN connection according to the parameter provided by the UE and allocate correct IP address to the PDN connection. If the parameter isn't included in PDN Connection Request message, the network can't decide which existing PDN connection is requested to re-establish. The network may select an error existing PDN connection and allocate a different IP address for the requested PDN connection. Due to IP address's change, the service of requested PDN connection may be interrupted. 
Proposal 3: 

The PDN connection identifier parameter is notified to the UE over non-3GPP accesses.
The UE includes the PDN connection identifier parameter in PDN connection Request message to indicate the network which PDN connection is requested to re-establish upon handover from non-3GPP accesses.

If the first default PDN connection is established during handover Attach procedure, the MME should obtain the PDN connection identifier allocated over the non-3GPP accesses for the PDN connection. The MME transfers the PDN connection identifier parameter to the PGW and the PGW shall rightly locate the correct existing PDN connection according to the parameter provided by the MME and allocate correct IP address to the PDN connection. 
Proposal 4: 
The first PDN connection identifier parameter for an APN may be register to the HSS when the PDN connection is initially established over non-3GPP accesses. 

For S11 and GTP based S5/S8, there are two methods to identify uniquely established PDN connection upon handover from non-3GPP accesses. 
Alt 1: The default bearer identifier is used as PDN connection identifier to identify uniquely established PDN connection.

Alt2: A new parameter other than the default bearer identifier is introduced to identify uniquely established PDN connection.
If the default bearer identifier is used as PDN connection identifier, the default bearer identities of the re-established PDN connections in the 3GPP access should be same with the 'PDN connection identifier' parameter allocated in the non-3GPP access. Thus, the MME must know these 'PDN connection identifier' parameters allocated in the non-3GPP access and can't allocate these 'PDN connection identifier' parameters to the dedicated bearer identities. According to the mechanism, all 'PDN connection identifier' parameters allocated in the non-3GPP access require register to the HSS. The mechanism increases signalling load to the HSS.

If a new parameter other than the default bearer identifier is introduced as PDN connection identifier, only the first ' PDN connection identifier' parameter allocated in the non-3GPP access for an APN requires register to the HSS. When the UE perform handover attach procedure, the MME uses the first 'PDN connection identifier' parameter obtained from the HSS as the new parameter value and includes the new parameter in Create Default Bearer Request message during the first PDN connection establishment procedure. In the subsequent UE performing 'UE requested PDN connectivity' procedure to re-establish existing PDN connection, the UE includes 'PDN connection identifier' parameter allocated in the non-3GPP access into PDN Connectivity Request message. The MME uses the 'PDN connection identifier' parameter provided by the UE as the new parameter and includes it in Create Default Bearer Request message during the PDN connection establishment procedure. The mechanism doesn't increase signalling load to the HSS.
The contribution prefers to select alt 2.

For PMIP based S5/S8, the MN-LL-Identifier may be used as PDN connection identifier to identify uniquely established PDN connection. The Serving GW uses PDN connection identifier parameter received from the MME as MN-LL-Identifier.
Proposal 5: 

For PDN connection establishment upon handover from non-3GPP accesses, a new parameter other than the default bearer identifier is used as PDN connection identifier to identify uniquely established PDN connection over S11 and GTP based S5/S8. The MME allocates 'PDN connection identifier' allocated over non-3GPP access as the new parameter. 
The MN-LL-Identifier is used as PDN connection identifier to identify uniquely established PDN connection over PMIP based S5/S8. The Serving GW uses PDN connection identifier parameter received from the MME as MN-LL-Identifier.
1.4 How to identify PDN connection over non-3GPP accesses for Handover establishment
There are two methods to re-establish the existing PDN connection upon handover to non-3GPP accesses: 

1. In case that the non-3GPP accesses reconnect the UE to all PDNs.
2. In case that the first default PDN connection is established during handover Attach procedure and the other PDN connections is requested to re-establish by the UE.
In order to support the first method, the non-3GPP access requires know all PDN connection information established in 3GPP access by the UE, i.e. the HSS should record all PDN connection information established in 3GPP access. For multiple PDN connections to the same APN, only the APN and the PGW ID are registered to the HSS isn't sufficient. The PDN connection identifier for every PDN connection should also be registered to the HSS. 
In order to support the second method, the PDN connection identifier parameter requires be notified to the UE over 3GPP accesses. The UE includes the PDN connection identifier parameter in PDN connection Request message to indicate the non-3GPP network which PDN connection is requested to re-establish upon handover from 3GPP accesses. The first PDN connection identifier parameter for an APN requires be register to the HSS when the PDN connection is established over 3GPP accesses. 
Proposal 6: 

If the non-3GPP accesses reconnect the UE to all PDNs, the PDN connection identifier parameter may be register to the HSS when the PDN connection is initially established over 3GPP accesses.
If the first default PDN connection is established during handover Attach procedure over non-3GPP accesses, the first PDN connection identifier parameter for an APN may be register to the HSS when the PDN connection is initially established over 3GPP accesses. 

The MN-LL-Identifier is used as PDN connection identifier to identify uniquely established PDN connection over PMIP based S2. The non-3GPP MAG or the ePDG allocates 'PDN connection identifier' allocated over 3GPP accesses as the MN-LL-Identifier.

2. Proposal
We propose to discuss above issues and agree above proposals in SA2 meeting.
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