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Abstract: 
1 NBIFOM Operation Modes
A multi-access PDN connection can operate either in UE-initiated mode or in NW-initiated mode. This mode is selected when the PDN connection is established and remains the same as long as the PDN connection is active. This clause specifies (a) how the operation mode is selected and (b) what the functional characteristics of each mode are.
1.1 Mode Selection

1. 
When an NBIFOM-capable UE has both ANDSF rules and RAN rules, and the UE requests a multi-access PDN connection, the operation mode of this PDN connection is selected based on the flowchart of Fig. 1. Note that the part within the red frame is already specified in TS 23.402, clause 4.8.6.4. 
The flowchart of Fig. 1 also applies when the UE is roaming in a VPLMN contained in the list of "VPLMNs with preferred WLAN Selection Rules". In this case however the first condition checks if the “UE has a valid ISRP rule from VPLMN”.

2. 
When an NBIFOM-capable UE has only ANDSF rules, and the UE requests a multi-access PDN connection, the operation mode of this PDN connection is selected based on Fig. 1, starting from point A. 

3. 
When an NBIFOM-capable UE has only RAN rules, and the UE requests a multi-access PDN connection, the operation mode of this PDN connection is selected based on Fig. 1, starting from point B. 

4. 
When an NBIFOM-capable UE has neither ANDSF rules nor RAN rules, and the UE requests a multi-access PDN connection, the operation mode of this PDN connection is selected based on Fig. 1, starting from point C.
5. 
When an NBIFOM-capable UE has user-configured routing rules, and the UE requests a multi-access PDN connection, the operation mode of this PDN connection is selected based on Fig. 1, starting from point D.
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Fig. 1 
1.2 UE-Initiated Mode

In the UE-initiated mode the UE only controls the traffic routing within the multi-access PDN connection by applying its ANDSF for IFOM rules and/or the user-configured routing rules. 

NOTE 1:
If the UE has valid ANDSF rules for NSWO, for IARP and/or MAPCON, then the UE can also control traffic routing outside the multi-access PDN connection.
The UE can request to move selected IP flows from an old access to a new access within the PDN connection by sending one or more routing rules to the network. These routing rules specify the selected IP flows and the new access. 
Editor’s Note: It is still FFS if the network can reject IP flow mobility requests from UE. For example, it should be further studied if the network may need to reject an IP flow mobility request e.g. due to subscription limitations or other reasons. If the network rejects an IP flow mobility request, the network provides to UE a certain cause value indicating why the request was rejected. This cause value may be used by UE to determine when/if this IP flow mobility operation can be requested again.
The network cannot request IP flow mobility. 

1.3 NW-Initiated Mode
In the NW-initiated mode the UE does not have routing rules that could be used for IP flow mobility, In this mode the network only controls the traffic routing within the multi-access PDN connection. 
NOTE 1:
However, if the UE has valid ANDSF rules for NSWO, for IARP and/or MAPCON, then the UE can still control traffic routing outside the multi-access PDN connection.
The network can request to move selected IP flows from an old access to a new access within the multi-access PDN connection by sending one or more routing rules to the UE. These routing rules specify the selected IP flows and the new access. The UE may accept or may reject (e.g. due to low signal strength) an IP flow mobility request from the network. When the UE rejects an IP flow mobility request from the network, the UE shall provide a cause value indicating why the request was rejected. This cause value may be used by the network to determine when/if this IP flow mobility operation can be requested again. 
The UE cannot request IP flow mobility. However, the UE can indicate to the network when an access of a multi-access PDN connection can or cannot be used for traffic routing. For example: 
· When the UE losses the WLAN signal and the UE has active IP flows over WLAN, then the UE indicates to the network that WLAN cannot be used for traffic routing. This triggers the network to stop sending downlink traffic for these IP flows over WLAN access. The UE and the network re-route one or more of these IP flows to 3GPP access, if the existing routing rules do not prevent them from using 3GPP access. 
· When the UE recovers the WLAN signal and the existing routing rules in the UE require some active IP flows to be routed over WLAN, the UE indicates to the network that WLAN can again be used for traffic routing within the PDN connection. The UE and the network re-route these active IP flows to WLAN access.
· The UE uses its local operating environment (as defined in TS 23.261) to decide when the above indications should be sent to the network. 
If the UE uses RAN rules, i.e. if the UE receives RAN Assistance information to determine when traffic should be routed to WLAN or to 3GPP access, then:
· When RAN rules in the UE indicate that traffic should be moved to 3GPP access, the UE indicates to the network that the WLAN access cannot be used for traffic routing.

· When RAN rules in the UE indicate that traffic should be moved to WLAN access, the UE indicates to the network that the 3GPP access cannot be used for traffic routing.
· When RAN rules in the UE do not provide an offload preference (i.e. do not indicate to move traffic to 3GPP or to WLAN), traffic routing within the PDN connection is performed based on the routing rules provided by the network. 

2 Proposal

Based on the above discussion, the following changes to TR 23.861 are proposed.

############################# START OF CHANGES ##############################
x.y
NBIFOM Operation Modes
To be completed...
############################# NEXT 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.
A multi-access PDN connection can operate either in UE-initiated mode or in NW-initiated mode. The operation mode is negotiated between the UE and the network as specified in clause x.y.
############################# END OF CHANGES ##############################
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