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Abstract of the contribution:

The P-GW ID would be deleted from HSS/AAA by MME by mistake when the PDN connection in 3GPP access is released. The paper provides two mechanisms to resolve this issue and proposes one of them with comparison. 
Discussion
When UE simultaneously attaches both 3GPP and non 3GPP for the same PDN connection, the HSS/AAA stores the APN and PGW ID pair. The following two cases might happen:

Case 1: The UE disconnects the IP flows in non 3GPP access network while keeping other IP flows in 3GPP access network. 
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Suppose the PGW sends diameter message to AAA, the PGW ID for this PDN connection will be wrongly removed by HSS/AAA. But the UE still has the PDN connection corresponding to this APN and PGW ID pair in 3GPP access network. In this case, since PGW knows the UE simultaneously attaches from multiple access networks for this PDN connection, PGW can make decision not to send diameter message to HSS/AAA to remove the PGW ID.

Case 2: The UE disconnects the IP flows in 3GPP access network while keeping other IP flows in non 3GPP access network.
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Although PGW knows the UE simultaneously attaches from multiple access networks for this PDN connection, MME might not know it. (For example, UE performs initial attach for this PDN connection in 3GPP first.) So, in this case, the MME will send message to update the PGW ID stored in HSS. The PGW ID pair will be wrongly removed by HSS/AAA.
There are two methods to resolve this problem:

Method1: 
The HSS/AAA shall store and maintain PGW ID status for each UE, i.e.‘none’， ‘single attach’ or ‘simultaneously attach’.
This means each time when PDN connection establishment or PDN disconnection procedure happens, the HSS/AAA shall update the PGW ID status for this UE. Thus, the HSS/AAA will decide to remove the PGW ID or not according to the status information.
The figure below shows the basic mechanism for this method:
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                                         Figure 1b
This method requires to always update the HSS/AAA to maintain the latest attachment status. It adds signalling interaction between HSS/AAA and other entities. Moreover, for static PGW such a notify request is also required since PGW ID status is updated based on receiving notify request message.
Method2:
When PGW initiates resource release in 3GPP side, the PGW shall indicate the MME not to send notify request to HSS to remove PGW ID in case the PGW finds the UE still has PDN connection on other access network. PGW can easily find this since it has routing information for each flow. Such an indication can be sent to MME in delete session request message in case of GTP based S5/S8 or binding revocation request message in case of PMIP based S5/S8.

This solution has no impact on current PDN establishment procedure.
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According to the figure above, this method doesn’t impact the current disconnection signalling procedure in non 3GPP system and only has little impact on 3GPP access. 
Proposal
Since Method 2 has less impact on the system and doesn’t cause signalling increasing, it proposes to use method2.
The subclause should be proposed to be added into corresponding section of TS 23.261 2.1.0.
* * * First Change starts* * * *

5.5
Removal of an access from a PDN connection

Editor's note: This sub clause will capture the procedures for disconnecting from one access when IP flow mobility is active as described in TR 23.861, sub clause 7.1.1.4.4. 

In this scenario, the UE moves all IP flows associated with one access to another access and disconnects from the one access (e.g. due to loss of coverage or by an explicit detach). 

The optional interaction steps between the gateways and the PCRF in the procedures only occur if dynamic policy provisioning is deployed in EPC. These steps are never present when the solution is applied to I-WLAN mobility architecture as per TS 23.327 [4].
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Figure 5.4-1: Removal of one access from the PDN connection

1. The UE is simultaneously connected to a 3GPP access and a WLAN access based on the procedures specified in clauses 5.2 and 5.3. Based on current routing rules some IP flows are routed through the 3GPP access and some other IP flows through the WLAN access.

2. The UE decides to move all IP flows to one access and to disconnect from the other access (e.g. due to loss of coverage, based on internal trigger, based on updated policies from ANDSF). The UE sends a Binding Update (HoA, BID) to the HA with lifetime set to 0 to remove the BID of the access it disconnects from. In the case the UE disconnects the WLAN access and the 3GPP access is the home link, alternatively the UE can send a Binding Update with lifetime 0 without any BID. This de-registration Binding Update can be sent from any available access. In case the BID for the home link is maintained the Binding Update shall have the H bit set.

3. In case the HA function is located in the PDN GW, the PDN GW initiates the IP-CAN session modification procedure with the PCRF. In this procedure, the PDN GW removes the routing address related to the removed BID associated with the IP-CAN session. 
4. The HA sends a Binding Acknowledgment (Lifetime, HoA, BID) as specified in RFC 5555 [2], RFC 5648 [7] and draft-ietf-mext-flow-binding [8].

NOTE:
As specified in draft-ietf-mext-flow-binding [8] the routing rules which point to a routing address which is not registered become inactive and don't influence the routing of the packets, i.e. there is no need for the UE to change the routing rules as all packets will be anyway routed to the only existing binding.

5. If the HA function is located in the PDN GW, as part of the IP-CAN session modification procedure initiated in step 3, the PCRF ensures that the relevant QoS rules for the SDFs are installed in the target BBERF. This is done by a GW control session and QoS rules provision procedure as specified in TS 23.203 [5].
6. If in step 2 the UE has removed the BID associated with the 3GPP access, the PDN GW shall initiate the PDN GW Initiated PDN Disconnection procedure in 3GPP access as defined in TS 23.402 [3], clause 5.6.2.2 or the PDN GW Initiated Bearer Deactivation procedure as defined in TS 23.401 [10], clause 5.4.4.1. If there is IP flow active on the other access network for the same PDN connection, the PDN GW shall send Active Connection Indication to MME/SGW to indicate that MME/SGW shall not send notify message to the HSS during 3GPP resource release procedure. If no other IP flows are present, no Active Connection Indication is sent.
If the BID associated with the WLAN access is removed, according to 3GPP 23.402 [3] the security associations between the UE and the HA should not be immediately deleted. As the security associations were created dynamically using IKEv2 they will be automatically deleted when they expire.

In case of disconnection from the Non-3GPP access, if there is IP flow active on the other access network for the same PDN connection, the PDN GW shall not send Update PDN GW Info to HSS/AAA. While if no other IP flows are present, the PDN GW sends an Update PGW Info to delete the PDN GW from HSS/AAA.
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3. IP-CAN session modification procedure
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5. GW control session and QoS rules provision procedure
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1. UE is connected simultaneously to 3GPP and non 3GPP accesses and multiple bindings and multiple IP flows are registered at the HA
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