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This document proposes a resolution for an open issue related to detach that arises in the scenarios where the UE is simultaneously connected to a 3GPP access and a non-3GPP access.
1. Introduction
At SA2 #79 a number of Rel-10 CRs for 23.060, 23.401 and 23.402 were approved to enable routing of multiple simultaneously active PDN connections to different APNs through different access networks, but an issue related to detach remained unresolved.

This paper provides a brief description of the problem, outlines a set of possible solutions and proposes a way forward for consideration at SA2 #80.

2. Problem description

If the subscription data indicates that the user is allowed to perform handover to non-3GPP access, it is currently specified in TS 23.060 and 23.401 that the MME, or SGSN, should send a Notify Request upon detach and PDN disconnection to indicate that the HSS shall remove the APN and PDN GW identity pair(s) for the UE.
This behavior creates troubles in the scenarios where the UE is simultaneously connected to a 3GPP access and a non-3GPP access. For example, if the MME, or SGSN, sends the Notify Request to the HSS upon detach, when the UE has a PDN connection to APN #1 active over the 3GPP access and another PDN connection to APN #2 active over the non-3GPP access, the PDN information associated to APN#2 is also deleted from the HSS if the UE detaches from the 3GPP access. Once this occurs, no session continuity can be maintained for APN #2.

This problem arises with UE initiated, MME, or SGSN, initiated detach and also when the UE wants to delete all the PDN connections active on the 3GPP access, because the UE shall initiate detach procedure, rather than PDN disconnection procedure, for the last PDN connection.
3. Possible solutions

The issue described in the previous section can be solved using one of the following approaches:
1) Remove from Rel-8 onwards the notifications sent by MME/SGSN and PDN GW to AAA/HSS upon detach and PDN disconnection. Such an extra signaling was originally introduced to support network-based PDN connection re-establishment upon handover to non-3GPP access with PMIPv6 on S2a. Nonetheless, it should be noted that network-based PDN connection re-establishment was recently removed from the 3GPP specifications. As a result, the indications sent from MME/SGSN to HSS upon detach and PDN disconnection have become useless and can be safely removed.
2) Specify from Rel-8 onwards that the notifications sent by MME/SGSN to AAA/HSS upon detach from 3GPP access shall include the exact list of APNs for which there are active PDN connections on the 3GPP access. Doing so only those APNs are cleaned up on the AAA/HSS, while the APNs for which there are active PDN connections on the non-3GPP access are not affected at all.
3) Modify in Rel-10 the behavior of the UE in case it is detaching from a specific access system and wants to preserve all, or a subset, of the active PDN connections that use that access system. Such a UE shall perform UE initiated PDN disconnection procedure for each of the PDN connections that are not required to be preserved. The UE shall then initiate the applicable handover procedure to transfer each of the PDN connections to be preserved to the access system through which the UE remains attached to the Evolved Packet Core (EPC).
Solutions (1) and (2) address both MME/SGSN initiated and UE initiated detach, while solution (3) works with UE initiated detach only. Solution (1) has the further advantage that it allows to minimize the signaling load on the HSS, by removing what appears to be unnecessary signaling from MME/SGSN and PDN GW.

Based on these considerations, solution (1) looks like the most convenient way forward. Nonetheless, no agreement was reached during the off-line work that took place prior to SA2 #80, due to the dependencies with another issue that was raised by some companies, that is the lack of procedures for the network to enforce that all PDN connections to the same APN are routed through the same access system. The approaches proposed off-line to enforce this restriction in the network are based on the idea that the PDN GW might release the PDN connection(s) on one access system if the UE attempts to establish another PDN connection to the same APN on a different access system. This requires that:

a)
All PDN connections to the same APN are served by the same PDN GW.

b)
The AAA/HSS knows the access system (3GPP or non-3GPP) where the active PDN connections to a certain APN are being routed.

With this respect a number of concerns were raised during the off-line discussion:
i)
Point (a) above can be fulfilled changing the gateway selection algorithm on the MME/SGSN, but it is definitely too late for doing such a change in Rel-8.

ii)
Point (b) above implies that the MME/SGSN and PDN GW would have to send un update to the AAA/HSS not only upon attach/detach and PDN connection activation/deactivation, but also at any inter-system handover, which would create a lot of additional signaling overhead on the AAA/HSS. Moreover, even doing that, it cannot be assumed that the information stored on the AAA/HSS is always up to date. There would be still some error conditions causing loss of synchronization between the network and the AAA/HSS (e.g. failure of MME/SGSN).

As a result, no straightforward solutions working in any scenario were identified for the network enforce that all PDN connections to the same APN are routed through the same access system. Moreover, it is still unclear whether this is really a problem that needs to be solved in 3GPP, and the authors of this paper think that is not the case, for the reasons outlined in the following.

The 3GPP specifications already clarify from Rel-9 onwards that a UE shall not route multiple PDN connections to the same APN via different access systems. Therefore no issues are expected to arise with 3GPP compliant UEs. If, for any reason, the UE is not behaving as described in the 3GPP specifications, it may indeed happen that the UE establishes PDN connection #1 to a certain APN on a 3GPP access and PDN connection #2 to the same APN on a non-3GPP access. In this case different PDN GWs may be selected for the two PDN connections and the UE may not get mobility support, which is acceptable considering that the UE is not standard compliant. Instead nothing really harmful is expected to happen on the network side. The UE ending up using two different PDN GWs for the same APN would just prevent proper enforcement of the APN-AMBR, but that is not regarded as being a major issue requiring fixes in the 3GPP specifications.

4. Proposal

Based on the arguments provided in the previous section, the following way forward is proposed:

i)
The restriction that all PDN connections to the same APN must be routed through the same access system can be enforced by the UE itself and no additional checks are necessary in the network. This means that any 3GPP compliant UE shall avoid establishing multiple PDN connections to the same APN via different access systems, as already stated in TS 23.402 from Rel-9 onwards. Any UE ignoring this recommendation would do that at its own risk, meaning that it may get limited functionality, e.g. inter-system mobility may not be supported.

ii)
Solution (1) described in section 3, that is removing the notifications from MME/SGSN and PDN GW to the AAA/HSS upon detach and PDN disconnection, is the preferred approach for addressing the remaining issues with detach and multi access PDN connectivity. In order to ensure that multi access PDN connectivity works when the UE roams into a pre Rel-10 PLMN, this solution should be standardized from Rel-8 onwards. Companion CRs implementing the necessary changes in TS 23.060, 23.401 and 23.402 can be found in S2-103675, S2-103676, S2-103677, S2-103678, S2-103679, S2-103680, S2-103681, S2-103682 and S2-103683.
Although it may be argued that it is too late for doing functional changes in Rel-8 and Rel-9, it is expected that no vendors have already implemented in their products the notification messages sent by MME/SGSN and PDN GW upon detach and PDN disconnection. Therefore removing that signaling from Rel-8 onwards should have no impacts on the on-going implementation efforts.
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