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Introduction

This contribution proposes the solution of keeping the P-GW identities in HSS/AAA in TR 23.861 v1.2.0
Discussion
Problem statement:
In MAPIM scenario, the UE is attached to 3GPP access and non-3GPP access simultaneously and there is at least one PDN connection with two legs in the two access networks. Let’s choose one PDN connection with two legs and call it as PDN connection-1.

Case 1: For PDN connection-1, if UE detaches from 3GPP access but keep the non-3GPP access, the MME will send a “notify request” message to the HSS/AAA to delete the P-GW identity of PDN connection-1. Then the HSS/AAA will have no information about the P-GW now. Some time later, UE may initiate the MAPIM attach for PDN connection-1 in 3GPP access again, during the authentication and authorization phase, the MME will not be able to get the right P-GW identity from the HSS/AAA. So the establishment of the leg in 3GPP access for the PDN connection-1 will fail.
Case 1: For PDN connection-1, if UE detaches from non-3GPP access but keep the 3GPP access, the P-GW will send an “update P-GW identity” message to the HSS/AAA to delete the P-GW identity of PDN connection-1. Then the HSS/AAA will have no information about the P-GW now. Some time later, UE may initiate the MAPIM attach for PDN connection-1 in non-3GPP access again, during the authentication and authorization phase, the non-3GPP AGW will not be able to get the right P-GW identity from the HSS/AAA. So the establishment of the leg in non-3GPP access for the PDN connection-1 will fail.

Surely, if there are more than one PDN connections with two legs in 3GPP and non-3GPP access, the same problem will exist.

Solution:
The keystone of the solution is to keep the P-GW identity not to be deleted from HSS/AAA when UE detaches from one access but keep another access alive.

1)  Operations of P-GW:

· When UE initiates the MAPIM attach for one PDN connection in the second access network, either the 3GPP access or the non-3GPP access, after P-GW judges that it is the MAPIM scenario, P-GW should send an indication via “update P-GW identity” message to the HSS/AAA to indicate it is the MAPIM scenario.
· When UE initiates the detach /PDN disconnection procedure for PDN connection-1 from 3GPP access, the MME will send “notify request” message to the HSS/AAA to delete the P-GW identity. (existing technology)
· When UE initiates the detach /PDN disconnection procedure for PDN connection-1 from non-3GPP access, the P-GW will send “update P-GW identity” message to the HSS/AAA to delete the P-GW identity. (existing technology)
· When the P-GW initiates the detach/PDN disconnection procedure for PDN connection-1 from non-3GPP access or non-3GPP access, the P-GW judge that it is the MAPIM scenario, then it will send “update P-GW identity” message to the HSS/AAA to delete the P-GW identity. 
2) Operations of HSS/AAA:

HSS/AAA should maintain three kinds of states: “no P-GW identity”, “single access with P-GW identity” and “MAPIM access with P-GW identity”.
· When HSS/AAA receives the message from the P-GW with MAPIM indication to update the P-GW identity, and if the HSS/AAA finds that the current state is: “single access with P-GW identity” , the HSS/AAA should change the state from “single access with P-GW identity” to “MAPIM access with P-GW identity”.

· When HSS/AAA receives the message from the P-GW without MAPIM indication to update the P-GW identity, and if the HSS/AAA finds that the current state is: “no P-GW identity”, the HSS/AAA should save the P-GW identity and change the state from “no P-GW identity” to “single access with P-GW identity”.

· When HSS/AAA receives the message from the P-GW or MME to delete the P-GW identity, and if the HSS/AAA finds that the current state is: “single access with P-GW identity”, the HSS/AAA should delete the P-GW identity and change the state from “single access with P-GW identity” to “no P-GW identity”.

· When HSS/AAA receives the message from the P-GW or MME to delete the P-GW identity, and if the HSS/AAA finds that the current state is: “MAPIM access with P-GW identity”, the HSS/AAA should keep the P-GW identity and change the state from “MAPIM access with P-GW identity” to “single access with P-GW identity”.

Proposal

The solution is proposed to be added into corresponding section of TR 23.861 v1.2.0.

* * * First Change starts* * * *

7.2.2.x
PDN GW Identity update and deletion in HSS/AAA
7.2.2.x.1  General

P-GW should judge the MAPIM scenario and send MAPIM indication to the HSS/AAA. 
· When UE initiates the MAPIM attach for one PDN connection in the second access network, either the 3GPP access or the non-3GPP access, after P-GW judges that it is the MAPIM scenario, P-GW should send an indication via “update P-GW identity” message to the HSS/AAA to indicate it is the MAPIM scenario.

· When UE initiates the detach/PDN disconnection procedure for one PDN connection from 3GPP access, the MME will send “notify request” message to the HSS/AAA to delete the P-GW identity. 

· When UE initiates the detach/PDN disconnection procedure for one PDN connection from non-3GPP access, the P-GW will send “update P-GW identity” message to the HSS/AAA to delete the P-GW identity. 

· When the P-GW initiates the detach/PDN disconnection procedure for one PDN connection from non-3GPP access or non-3GPP access, the P-GW judge that it is the MAPIM scenario, then it will send “update P-GW identity” message to the HSS/AAA to delete the P-GW identity. 

HSS/AAA should maintain three kinds of states: “no P-GW identity”, “single access with P-GW identity” and “MAPIM access with P-GW identity”.

Notes: The states of HSS/AAA, “no P-GW identity”, “single access with P-GW identity”, can be treated as existing technology in TS23.401 and TS23.402. That means if the HSS/AAA does not store the P-GW identity, it is the “no P-GW identity” state; if the HSS/AAA stores the P-GW identity, it is the “single access with P-GW identity”; only the “MAPIM access with P-GW identity” state is different, it needs a bit set to 1or 0 to distinguish this state from “no P-GW identity” and “single access with P-GW identity” states.
· When HSS/AAA receives the message from the P-GW with MAPIM indication to update the P-GW identity, and if the HSS/AAA finds that the current state is: “single access with P-GW identity”, the HSS/AAA should change the state from “single access with P-GW identity” to “MAPIM access with P-GW identity”.

· When HSS/AAA receives the message from the P-GW without MAPIM indication to update the P-GW identity, and if the HSS/AAA finds that the current state is: “no P-GW identity”, the HSS/AAA should save the P-GW identity and change the state from “no P-GW identity” to “single access with P-GW identity”.

· When HSS/AAA receives the message from the P-GW or MME to delete the P-GW identity, and if the HSS/AAA finds that the current state is: “single access with P-GW identity”, the HSS/AAA should delete the P-GW identity and change the state from “single access with P-GW identity” to “no P-GW identity”.

· When HSS/AAA receives the message from the P-GW or MME to delete the P-GW identity, and if the HSS/AAA finds that the current state is: “MAPIM access with P-GW identity”, the HSS/AAA should keep the P-GW identity and change the state from “MAPIM access with P-GW identity” to “single access with P-GW identity”.
7.2.2.x.2  P-GW Identity Update Flow in MAPIM scenario
In MAPIM scenario, When UE initiates the MAPIM attach for one PDN connection in the second access network, either the 3GPP access or the non-3GPP access, after P-GW judges that it is the MAPIM scenario, P-GW should send an indication via “update P-GW identity” message to the HSS/AAA to indicate it is the MAPIM scenario. And if the HSS/AAA finds that the current state is: “single access with P-GW identity” , the HSS/AAA should change the state from “single access with P-GW identity” to “MAPIM access with P-GW identity”.
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Figure xx  P-GW Identity Update 

1. After the UE attached to a PDN via the first access network, the UE initiates the MAPIM attach/ PDN connection request procedures to the second access network for the same PDN, either the 3GPP access or the non-3GPP access. The details can be referred to section 7.2.2.3.2 “Additional access to the PDN connection with GTP-based S5 or S8’.

2. The P-GW receives the MAPIM indicator from the PCO , then the PDN GW informs the 3GPP HSS/AAA Server of its PDN GW identity, MAPIM indicator and the APN corresponding to the UE's PDN Connection. 
3. HSS/AAA receives the message from the P-GW with MAPIM indication to update the P-GW identity, the HSS/AAA should change the state from “single access with P-GW identity” to “MAPIM access with P-GW identity”.

7.2.2.x.3   P-GW Identity deletion Flow in MAPIM scenario
In MAPIM scenario, UE may detach from one access but keep the another one, the MME (3GPP detach) or the P-GW (non-3GPP detach) will send a “notify request” or “update P-GW identity” message to the HSS/AAA to delete the P-GW identity of PDN connection. The HSS/AAA should not delete the P-GW identity and just change the state from “MAPIM access with P-GW identity” to “single access with P-GW identity”.
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Figure xx  P-GW Identity deletion
1. The UE is simultaneously connected to the same PDN via both a 3GPP and a non-3GPP access network. The UE is exchanging some IP flows through the 3GPP access and some other IP flows through the non-3GPP access.

2. Detach/PDN disconnection procedure is initiated from 3GPP or non-3GPP access.
a) UE initiates Removal of 3GPP access from the PDN connection which can be referred to section     7.2.2.5.2 and 7.2.2.5.3.
b) UE initiates Removal of non-3GPP access from the PDN connection which can be referred to section     7.2.2.5.4.

c) P-GW initiates Resource Allocation Deactivation which can be referred to section 6.12.1 and 5.6.2.2, TS 23.402 and section 5.4.2.1, TS 23.401.
3. HSS/AAA is notified to delete the P-GW identity.

a) MME sends a Notify Request to indicate that the HSS/AAA shall remove the APN and PDN GW identity pairs for this UE and then gets a Notify Response from HSS/AAA.
b) The PDN GW interacts with HSS/AAA to remove the PDN GW identity information for the UE.

c) The PDN GW finds that it is the MAPIM scenario, and one access of the PDN connection is removed with another access remained, the P-GW interacts with the HSS/AAA to remove the PDN GW identity information for the UE.
4. When HSS/AAA receives the message from the P-GW or MME to delete the P-GW identity, the HSS/AAA should keep the P-GW identity and change the state from “MAPIM access with P-GW identity” to “single access with P-GW identity”.
* * * First Change ends* * * *
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