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This contribution discusses the PGW ID deletion problem in detach in MAPCON scenario and the possible solutions.
Discussion

Problem Statement

In MAPCON, the UE can attach to two access networks simultaneously, using a single or two different PGWs. PDN connections to one APN are kept in one access network, but the network doesn’t enforce the restriction. Currently, during UE or MME/SGSN initiated detach procedure, the MME/SGSN sends a Notify Request to the HSS to delete all the APN/PGW ID pairs stored in the HSS. Therefore, when the UE has a PDN connection to APN #1 active over 3GPP and a PDN connection to APN #2 active over non-3GPP, the PDN information associated to APN#2 is also deleted from the HSS. 

Subsequent situations could be:

Service continuity cannot be provided during handover from non-3GPP to 3GPP access network;

The HSS notifies the AAA server the deletion of the PGWs for both APN#1 and APN#2. Non-3GPP access gateways are also informed. This is an abnormal situation since the PGW for APN#2 is still connected, and some unnecessary handling might be triggered.
Here we summarize three possible solutions to the detach problem in MAPCON scenario and compare their advantages and disadvantages. 
Possible Solutions

Option 1. Remove all the Notify messages in detach procedure. 
We can remove the notify message in 3GPP access since the status of the diameter session between the MME and the HSS is not maintained. 
Disadvantage:

The HSS will keep obsolete information. It shall remove all other PDN GWs stored other than the one signalled during initial attach for a certain APN. 
Advantage:

No additional function to the MME/SGSN and the PGW.
Option 2. The HSS stores the PGW ID along with the relevant RAT type.
When the UE establishes a PDN connection, the RAT type is stored in the HSS along with the APN/PGW pair. 
If the UE establishes PDN connections to the same APN1 via two access networks, the two kinds of RAT types will be stored in the HSS along with the APN1/PGW1, i.e we may have one entry in the HSS says: APN1, PGW1, E-UTRAN, WLAN. And during the detach procedure, the HSS will delete the stored information according to the RAT type. 

Disadvantage:

i) During inter-system handover, a notification is required to the HSS. 
The original problem happens when a UE simultaneously connects to a 3GPP system and a non-3GPP system. It doesn’t happen during intra-3GPP inter-system handover. Therefore, a possible solution to this question is: use “3GPP” and “non-3GPP” instead of RAT type.

ii) The storage format in the HSS needs to be changed. There might be two PGW ID records to one APN, such as, APN1, PGW1, 3GPP; APN1, PGW2, non-3GPP.
 Advantage:

The HSS doesn’t keep obsolete PGW information. The PGW ID is correctly updated.
Option 3. When UE initiated or MME/SGSN initiated detach procedure happens,
· The MME shall not set the NOR flag to "Delete all APN and PDN GW identity pairs" to prevent the MME removing all the PDN GW ID from the HSS. In this solution, the MME shall send one Notify Request message for one APN to delete the PGW ID for this APN in the HSS.

· In non-3GPP access, no modifications are needed.
Disadvantage:

Several additional messages may be required during UE initiated or MME/SGSN initiated detach procedure. One pair of Notify messages for each APN is needed. 
Advantage:

The HSS doesn’t keep obsolete PGW information. The PGW ID is correctly updated.
Solution 1 removes a pair of notify messages to avoid the problem, but leave obsolete information in the HSS.

Solution 2 and solution 3 can both achieve the goal of correctly update PGW ID in the HSS. 
Solution 2 requires modification to the MME/SGSN, PGW and the HSS. Additional functions and actions are required. Solution 3 requires several additional messages between the MME/SGSN and the HSS. But no new functions are required. The number of the messages is twice of the number of APNs which the UE connects to. Considering that the number of APNs a UE can connects to would be small, it is acceptable.
Proposal

We propose to adopt the third solution, since it correctly update the PDN information stored in the HSS, while doesn’t impact the HSS and do not require new functions. The related CR is XXXX.
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