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1 Introduction
At SA2#70 meeting, it was agreed that when the wild card APN is present in the subscription context, the UE is authorized to connect to APNs which are not present in the subscription context. When a request is received for registering such a PDN GW ID for an activated APN which is not present in the subscription context, the nodes (HSS/MME/SGSN/AAA Server/Non-3GPP access) shall store the PDN GW ID and the APN for the UE. And when a request is received for deregistering of PDN GW ID, for such an APN which is not present in the subscription context, the nodes (HSS/MME/SGSN/AAA Server/Non-3GPP access) shall delete the PDN GW ID and the APN for the UE. 

The requirement of wild card APN configuration and handling of the authorized APN and PDN GW ID are clear, but how to store and delete the PDN GW ID and the APN are still to be determined.
2 Discussion
In 3GPP TS 23.401, the MME updates the HSS of the PDN GW ID of the PDN GW allocated to the UE when the UE connects to a PDN. The PDN GW ID is stored in the relevant subscription profile of the MME and the HSS. When the UE detaches from a PDN Connection, the PDN GW ID is deleted from the subscription profile for the corresponding APN of the UE.
Similarly, in 3GPP TS 23.402, when the UE is connected via non-3GPP access, the AAA updates the HSS of the PDN GW ID of the PDN GW allocated to the UE when the UE connects to a PDN. The PDN GW ID is stored in the relevant subscription profile of the AAA and the HSS. When the UE detaches from a PDN Connection, the PDN GW ID is deleted from the subscription profile for the corresponding APN of the UE. If the UE attaches to the MME at the same time or the MME stores the subscription profile, when the HSS is updated by the AAA server of the PDN GW ID, the HSS will then update the MME of the PDN GW ID using the IDR command.
When wild card APN is present, and the UE connects to an APN which is not present in the subscription profile explicitly, the HSS is unable to store the PDN GW ID directly in the subscription profile for the APN, and especially update the MME of the PDN GW ID and APN if the UE is connected via non-3GPP access. 
Solution 1: The HSS creates a new record in the subscription profile corresponding to the APN connected by the UE.
When the UE disconnects from such an APN, the MME/AAA updates the HSS of the PDN GW ID, and the HSS deletes the subscription record for this APN and send IDR/PPR to delete the record from the MME/AAA.
If the UE connects via non-3GPP access and the MME is stored in the HSS, the HSS updates the MME of the new created subscription profile using the IDR command. When the UE disconnects from such an APN, besides sending PPR to delete the record from the AAA, the HSS has to send DSR to delete the record from the MME as well.
Solution 2: The HSS stores the APN and PDN GW ID in the wild card APN configuration when the UE connects to such an APN. 
Enhance the APN-Configuration as the following with a new added Specific-APN-Info AVP which is only used when the APN-Configuration includes a wild card APN:
APN-Configuration::= <AVP header: XXX XXXX>

{ Context-Identifier } 

* 2 [ Served-Party-IP-Address ]

{ PDN-Type }
{ Service-Selection}

[ EPS-Subscribed-QoS Profile ]

[ VPLMN-Dynamic-Address-Allowed ]

[MIP6-Agent-Info ]

[ PDN-GW-Allocation-Type ]

[ 3GPP-Charging-Characteristics ]

[ AMBR ]
*[ Specific-APN-Info ]

*[ AVP ]

The HSS stores the APN and PDN GW ID in this AVP and updates the MME/AAA of the PDN GW ID and APN by sending the corresponding messages with the updated wild card APN configuration.

When the UE disconnects from such an APN, the MME/AAA updates the HSS of the PDN GW ID, and the HSS deletes the APN and PDN GW ID from the wild card APN subscription profile. The MME/AAA could delete the record themselves from the wild card APN subscription profile.
If the UE connects via non-3GPP access and the MME is stored in the HSS, the HSS updates the MME of the wild card APN configuration using the IDR command. When the UE disconnects from such an APN, the HSS sends IDR with the updated wild card APN subscription profile to the MME to delete the APN and PDN GW ID. The AAA could delete the APN and PDN GW ID itself from the wild card APN subscription profile.
Comparing the above two solutions, it could be seen that the second one have less signalling interaction between the HSS and the MME/AAA. And the HSS need not create some data which is necessary for a normal APN configuration such as Context Identifier, PDN Type, QoS profile and so on.
3 Proposal:

It is proposed to apply the second solution to solve the problem caused by wild card APN configuration of storage and removal of the PDN GW ID and the APN which is not present in the subscription profile explicitly and the data synchronization between the HSS and the MME/AAA. The solution is reflected in the CR xxxx to the TS 29.272 submitted by Huawei.
