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Abstract of the contribution: The contribution discusses potential solutions to solve the IFOM key issue documented in last meeting, and makes a conclusion on this issue.
Introduction
In last SA2 meeting, a key issue related to IFOM together with a solution was introduced into TR 23.839. This contribution tries to analysis other potential solutions to this issue, and proposes a conclusion on this issue.
Problem Statement

In BBAI TR 23.839, we have assumed that before the PCRF makes the QoS authorization for a service, the PCRF shall request the BPCF in the BBF access network to perform admission control for the service. If the BBF access network accepts the admission control request, the PCRF makes QoS authorization for the service. Otherwise, the PCRF may reject QoS authorization request for the service. By this interaction between the PCRF and the BBF access network, the QoS can be guaranteed. This is the intention of the BBAI WI.

For IP flow mobility between 3GPP access and BBF access, when the UE initiates the IP flow mobility from 3GPP access to BBF access, the PCEF will send the IP flow mobility routing rule, which is based on the routing rule received from the UE, to the PCRF. If the flow is to be transferred to the BBF access, according to the BBAI requirements, the PCRF shall request the admission control in the BBF access network before these flows are being transferred to BBF access.

However, in Rel 10 TS 23.261, when the HA (i.e. PCEF) gets the Binding update for IP flow mobility from the UE, the HA responds the Binding acknowledge to the UE without waiting for the response from the PCRF, i.e. the BU transaction will be finished successfully regardless whether the resource allocation is successful or not. Furthermore, According to Rel 10 TS 23.203, when the PCRF gets the IP flow mobility routing rule from the PCEF, the PCRF cannot reject the IP flow mobility rule (i.e. cannot reject the IP flow mobility request from the UE) even if the BBF access has rejected the admission control from the PCRF. This system behaviour is not consistent with theassumption and requirements when PCRF is used to support the interworking of the admission control at the target access system during the IP-Flow based mobility.


Optional Solutions
There are 4 possible solutions to solve the key issue:
A. Solution A is documented in the TR23.839, in which, the PDN GW does not respond to BU request from the UE for IP flow request until the PDN GW get response from PCRF after performance of admission control toward the fixed broadband access network in order to reserve resources for the IP flow mobility activity.
B. The PDN GW responds the BU without waiting for the response from fixed broadband access network. In case the PCRF gets a "no" from fixed broadband access network, the PCRF will initiate a reverting of the previous IP flow mobility. This need some enhancement of the DSMIPv6 protocol to support such action, since the DSMIPv6 only support IP-CAN level reverting right now. 
C. The PDN GW responds to BU immediately without waiting for the response from fixed broadband access network. In case the PCRF gets a “no” from fixed broadband access network, the PCRF informs AF, and AF initiates the termination of the service or downgrade QoS of the service to “best effort”. 
D. Do nothing: the 3GPP network ignores the response from BBF access network, i.e. the IP flow mobility does not depend on the resource reservation in fixed broadband access network. Some people propose that if there is no enough resource in target WLAN system, the QoS could be downgrade to “best effort”.
Analysis of Solutions
Solution A: Changes to procedures, some arguments on impacts since R8 onwards: whether R8 S2c HO and R10 IFOM also need to be updated?
Solution B: Dependent on IETF, since the work is not done in IETF, this solution may not be able to meet the time frame of the BBAI building block 1 work item.
Solution C: Needs interaction between PCRF and application function, to terminate the service or to downgrade QoS to “best effort”. Note that not all services support interaction with PCRF. This solution also impacts the User experience, since the service could continue by staying in original 3GPP system.
Solution D: If UE is pro-active (e.g. by mechanism of LOEI), the UE will not move IP flows from a source 3GPP system to a busy or congested target WLAN. Hence, this solution will depend on the capability of the UE. 

After some careful analysis within the BBAI team, although SA2 recognizes that this is indeed system limitation for today inter-system admission control support for IP-Flow based mobility, this issue and the possible solutions as what were proposed above are not within the scope of BBAI, but rather, it is more a generic problem for SA2 to resolve at the system wide level.      
 Conclusion
Although SA2 recognizes that this is indeed system limitation for today inter-system admission control support for IP-Flow based mobility, this issue and the possible solutions as what were proposed above are not within the scope of BBAI, but rather, it is more a generic problem for SA2 to resolve at the system wide level.      
It is therefore proposed to include the following text in TR 23.839.

***** First change ********

5.4.1
Description
This item covers support of IP flow mobility for interworking between 3GPP and BBF architectures.

TS 23.261 [9] defines extensions to DSMIPv6 to support IP flow mobility between 3GPP and WLAN accesses. In this specification, the HA respond the Binding acknowledge to the UE without waiting for the response from the PCRF, i.e. the flow mobility action will be finished before the admission control is performed in BBF access network.
One aspect worth noting is that TS 23.261 [9] and TS 23.203 [4] define some extensions to the PCC architecture to support IP flow mobility. In this specification, when the PCRF gets the IP flow mobility routing rule from the PCEF, the PCRF only can accept the IP flow mobility routing rule, i.e. the PCRF can't reject the IP flow mobility. This will cause the IP flows being moved without taking into account if resources are available in the target access. In the particular case of the WLAN access IP flows are moved without taking into account the result of the admission control request for the new IP flows in the BBF network. 
5.4.2
Solution A

When the HA receives the IP flow mobility request from the UE, the HA shall not respond the Binding acknowledge to the UE immediately. Instead, the PCEF shall wait until the PCRF performed admission control in BBF access network to send Binding acknowledgement to the UE. If the BBF access network rejects the request, the PCRF shall reject the IP flow mobility routing rule and then the HA rejects the IP flow mobility request according to the response from the PCRF.
5.4.3
Conclusion


The existing IP flow mobility specification supports all procedures needed for IP flow mobility between 3GPP accesses and WLAN accesses located in a BBF access network. As described above in 5.4.1, when the admission control function rejects a request, the actions to be taken are not specified in the IP Flow mobility specifications which cause UE implementation dependent responses. This issue is not BBAI specific but applicable to any access systems that support admission control.
***** End of changes ********
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