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1
Discussion

The NBIFOM procedure can be used in the following scenarios:

· An IP flow is established via one access network,

· An IP flow is moved from one access to the other access,

· An IP flow is deleted from one access network.

Both UE-initiated and network-initiated IP flow mobility procedures are described in the TR 23.861. 

The following information may trigger UE-initiated IP flow mobility procedure:
· ANDSF policy, user preference, access network radio condition, power consideration, etc.

The following information may trigger network-initiated IP flow mobility procedure: 
· PCC rule which considers service information, subscription data, charging information, QoS requirement, etc.
1.1 UE-initiated NBIFOM Use Cases and Triggers
The ANDSF can provide ISRP for IFOM to the UE that determine how the UE should route IP traffic across multiple radio access interfaces. The UE may use the ISRP rule to initiate the NBIFOM procedure. The ANDSF ISRP may take into account of the UE’s current location information, capability and subscription data when providing the policies to the UE. Moreover, the RAN Assistance Parameters can be utilized in the ISRP so RAN condition is taken into account when the UE makes the decision of steering traffic.

However, the user preference always takes precedence over the other policies based on current description in TS 24.302:

1)
if a UE supporting IFOM or non-seamless WLAN offload is provided with user preferences and has IARP rule for NSWO, ISRP or Local Operating Environment Information or any combination of them, the user preference settings shall take precedence over IARP rule for NSWO (if present), ISRP (if present) and Local Operating Environment Information (if present).
2)
if a UE supporting IFOM or non-seamless WLAN offload hasIARP rule for NSWO, ISRP and Local Operating Environment Information and no user preference settings and if based on the content of Local Operating Environment the UE decides that an access technology or access network or both do not meet implementation specific criteria for routing data traffic of a specific IP flow, the UE may exclude that access technology or access network or both when deciding on the routing of the data traffic for those IP flows.

3)
if a UE supporting IFOM or non-seamless WLAN offload having Local Operating Environment Information but no available ISRP, IARP rule for NSWO and no user preference settings, the UE may evaluate the available access technologies or access networks against the Local Operating Environment Information.
The precedence in priority order to decide IP flow mobility in presence of ANDSF policy is:

· User preference

· Local Operating Environment Information
· ANDSF policy

The user preference can be understood any action perform by the user on the device as an action taken to indicate the preference. When and how the user can express the preference is not defined by specification, so it is left to OS implementation and to application configuration option made available to the user. In today smartphone typical can be express a preference at OS level, as activate/deactivate an access, but as well as many applications allow the user to further define the behavior for the specific application, for example not to use 3GPP access even when it is active or so on. This is basically left to application developer, more complex criteria can be defined, such as done in firewall, or in principle even other criteria per SSID etc can be defined. 
Therefore, the UE can always trigger the UE-initiated IP flow mobility procedure even without ANDSF policy or can takes a different decision even when ANDSF is present. However, it is reasonable that the network should check whether the request from the UE is allowed by the operator. For example, when the UE-initiated IP flow mobility is triggered by the user preference, the request may not be aligned with the operator policies. When the UE-initiated IP flow mobility is triggered by the ANDSF policy, the request should be aligned with the operator policies and the network should accept it.
Proposal 1: The UE-initiated IP flow mobility procedure always needs to be supported. The network should check whether the request from the UE is allowed by the operator. If the request is not allowed, the network should reject the UE-initiated IP flow mobility procedure.
1.2 NW-initiated NBIFOM Use Cases and Triggers
When the PCRF provides PCC rules (with Routing Rules) to the PCEF, it may take into account the following information: the service information, UE’s subscription data, UE’s location information, UE’s charging information and network condition. 
When the Routing Rule is received by the UE, the UE can also consider the Local Operating Environment Information condition to make the final decision of accepting or rejecting the indication received.

The PCRF can also consider the request received from AF. For example, when the network pushes service to the UE, the AF or the 3rd party application server sends the service information to the PCRF, that can generate in real-time PCC rules and routing rule, which triggers the bearer activation procedure. This may not happen in UE-only mode since the UE may not know the routing filter for this IP flow or may not know when to establish this IP flow. 
In addition to that, if TDF functionality is deployed, the TDF can detect when application is started or terminated, and this information enables the PCRF to determine if some routing rules can be modified, created or removed based on operator policy.

Another use case enabled by Network-initiated IFOM is related to usage of charging information to generate routing rules. In fact, the PCRF can update the PCC rule based on the current UE’s charging information or information monitored in real-time. For example the operator can define a pricing model depending on where the traffic is routed. If the UE already finished all the credits, the PCRF may decide to move IP flows from one access to the other, for example for WLAN to 3GPP, thanks to the NW-initiated IP flow mobility feature. Otherwise, the network behavior is not clearly described in the TR. One option is that the network may just release the bearer resources, for example in WLAN, and the traffic transferred will be terminated.
Proposal 2: It is proposed to support Network-initiated IP flow mobility procedure in order to enable generation of routing rule based on UE’s subscription data, UE’s location information, UE’s charging information, service information and network condition.
1.3 Co-existence of UE-initiated and Network-initiated NBIFOM
Rel-10 IFOM describes only UE-initiated IP flow mobility solution using DSMIPv6. This feature can also be supported in S2a/S2b architecture in NBIFOM as a simplified solution. In order to cover all the scenarios, it is proposed to have two modes in Rel-13 NBIFOM, i.e., UE-only mode and co-existence mode.
Proposal 3: It is proposed to have two IP flow mobility control mode in this release of specification, i.e., UE-only mode and co-existence mode.

Proposal 4: It is proposed to adopt the following principle for co-existence of UE-initiated and Network-initiated NBIFOM.

The co-existence solution of UE-initiated and Network-initiated is described below:
· During the additional attach to a PDN connection, the UE and the network negotiate the IP flow mobility control mode, i.e., whether to use UE-only mode or co-existence mode, for this multi-access PDN connection. The PCRF makes the final decision. In roaming scenario, the home operator, i.e., the H-PCRF makes the final decision which mode is used. 

· In UE-only mode, only UE-initiated IP flow mobility is supported. No network-initiated IP flow mobility procedure is performed. Considering that the user preference can also trigger IP flow mobility procedure, the network should check whether the request from the UE is allowed by the operator. If the request is not allowed, the network should reject the UE-initiated IP flow mobility procedure.
· In co-existence mode, both UE-initiated and network-initiated IP flow mobility are supported. The Solution D as described in section 7.8.5 is adopted as the basis of the co-existence solution of UE-initiated and Network-initiated NBIFOM.
2
Proposal

It is proposed to adopt the following changes to the TR 23.861.
**** First Change ****
9.2
Conclusion of NBIFOM

Editor's note:
This clause will contain a conclusion on each candidate solution which supports NBIFOM.

The following working assumptions have been agreed for the normative work of NBIFOM:
1.
Over 3GPP access and TWAN PCO is used to support NBIFOM capability discovery and negotiation between UE and PGW during the UE's initial attach. Other network entities (MME/SGW/TWAG/ePDG) indicate their capability via other mechanisms.

Editor's note:
The mechanism used in S2b case is FFS.

2.
For Network initiated, when PCC is deployed and supports NBIFOM, the PCRF provides the PGW with Access information which is part of PCC rules. The Access information corresponds to rules about the access over which to route some traffic.

3.
In case of network initiated NBIFOM, the PGW translates Access information into Routing Rules for use between the UE and the PGW. In case of UE initiated NBIFOM, the PGW can provide the PCRF with notifications of UE requests for IP flow mapping to an Access Type.

4.
For a multi-Access PDN Connection, when GTP applies there is one default bearer for each access.

5.
For a multi Access PDN connection there is always a default access.

Editor's note:
The determination of the default access is FFS.

6.
An access can be added to a multi-access PDN connection without any associated routing rule. The absence of routing rule associated with a given access (i.e. 3GPP or WLAN) does not imply the removal of such access for a multi-access PDN connection.
7.
During the additional attach to a PDN connection, the UE and the network negotiate the IP flow mobility control mode, i.e., whether to use UE-only mode or co-existence mode, for this multi-access PDN connection. The PCRF makes the final decision. In roaming scenario, the home operator, i.e., the H-PCRF makes the final decision about which mode is used.

In UE-only mode, only UE-initiated IP flow mobility is supported. The network should check whether the request from the UE is allowed by the operator. If the request is not allowed, the network should reject the UE-initiated IP flow mobility procedure.

In co-existence mode, both UE-initiated and network-initiated IP flow mobility are supported. Solution D as described in section 7.8.5 is adopted as the basis of the co-existence solution of UE-initiated and Network-initiated NBIFOM. 
**** End of Change ****
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