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1. Discussion
This contribution proposes to address the key issues #2, #3, and #6 for NBIFOM.
As SA2 decided to consider both UE-initiated and NW-initiated NBIFOM in Rel-13, there can be a case where two procedures (i.e., one initiated by UE and the other initiated by NW) may collide with each other. For example, please consider the case described in the figure:
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It is assumed that both UE and NW can initiate IP flow mobility procedure. UE may decide to move the last IP flow from WLAN to LTE, and decides to deactivate WLAN connection. At the same time, NW may decide to move an IP flow from LTE to WLAN, because LTE becomes congested. In this case, these two IP flow mobility procedures may collide with each other and they may lead the system to error condition.

Observation #1: When both UE and NW are allowed to initiate IP flow mobility procedure for a PDN connection, error cases which need complex cancelling/recovery operations may happen.

In addition, when the policies (or conditions) used for triggering IP flow mobility are not properly coordinated between UE and NW, IP flow mobility would be triggered frequently.
Observation #2: When both UE and NW are allowed to initiate IP flow mobility procedure at the same time, the system may suffer from the ping-pong effect.
Meanwhile, to support the UE-initiated mobility control, the UE needs to have some policies (or rules) for deciding when to perform or how to perform the inter-system mobility procedure. This means that the UE-initiated mobility control will be used only in the case with ANDSF deployment in reality. If ANDSF provides the UE with the detailed policies for controlling WLAN offloading, the needs for adopting the NW-initiated mobility control will diminish.  

Observation #3: In reality, UE-initiated mobility control would require policies (e.g., ANDSF) provisioned beforehand. This means if the UE is able to make offloading decision by itself, the need for adopting the NW-initiated control will diminish.
2. Solution
As per the above observations, we proposed to consider the solution based on negotiation for IP flow mobility control mode. That is, there are two IP flow mobility control modes for NBIFOM:
· UE-only: Only UE can initiate IP flow mobility between LTE and WLAN, if UE has PDN connection supporting NBIFOM.

· NW-only: Only NW can initiate IP flow mobility between LTE and WLAN, if UE has PDN connection supporting NBIFOM.

During a PDN connection establishment procedure, UE and NW negotiate the IP flow mobility control mode for the PDN connection. That is, the UE indicates its preference between two IP flow mobility control modes, by using PCO (Protocol Configuration Option) or new information element in the connection request message. NW decides the IP flow mobility control mode for the PDN connection, in consideration of the preference from the UE, the local configuration, and the subscription data if available. The decided IP flow mobility control mode is provided to the UE by using the response message. 

The UE and the NW may re-negotiate the IP flow mobility control mode by using the session management procedure, if needed.

If the NW indicates that the IP flow mobility control mode is “NW-only” for the connection, the UE does not initiate an IP flow mobility procedure for the connection. However, even if “NW-only” mode is set, the UE shall be allowed to indicate the loss of one access (e.g., the scenario where the UE moves out from the WLAN coverage) to the NW, for updating the route of all IP flows to the other access.
3. Proposal
Based on the discussion, it is proposed to capture the above solution in TR 23.861.
****** Begin of Change ******
X.Y Co-existence of UE-initiated and Network-initiated
X.Y.Z Solution Z
In this solution, the conflict between UE-initiated and NW-initiated IP flow mobility procedures are avoided by the negotiation for IP flow mobility control mode. That is, there are two IP flow mobility control modes for NBIFOM:

· UE-only: UE initiates IP flow mobility between LTE and WLAN for a PDN connection supporting NBIFOM.

· NW-only: NW initiates IP flow mobility between LTE and WLAN for a PDN connection supporting NBIFOM.

UE and NW negotiate the IP flow mobility control mode for a connection by using session management procedure (e.g., access addition to a PDN connection). That is, the UE indicate its preference between two IP flow mobility control modes, by using PCO (Protocol Configuration Option) or new information element in the session management request message. The UE may request UE-only mode of operation and the NW selects the IP flow mobility control mode for the PDN connection, in consideration of the request from the UE, the local configuration, and the subscription data if available. The negotiated IP flow mobility control mode is provided to the UE by using the response message. 

If the negotiated operation mode is “UE-only” for the connection, the NW does not initiate an IP flow mobility procedure for the connection, until the operation mode changes. On the other hand, in “NW-only” mode, the UE does not initiate an IP flow mobility procedure for the connection. 
Editor’s Note: It is FFS how the UE updates routing rule(s) when it is configured with “NW-only” mode and losses the connectivity to one of accesses.
As only a single entity (i.e., either the UE or the NW) can initiate IP flow mobility at a time, the collision of UE-initiated and NW-initiated procedures is avoided. The UE and the NW can re-negotiate the IP flow mobility control mode by using the session management procedure at any time, if needed.
Editor’s Note: It is FFS whether the “NW-only” mode can be applied to the UE with ANDSF rule(s) and how the solution works in this use case.
Editor’s Note: It is FFS how radio and load conditions of WLAN can be considered in this solution with “NW-only” mode.
****** End of Change ******
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