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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.
Editor's note:
When an NBIFOM-capable UE has user-configured routing rules, and the UE requests a multi-access PDN connection, it is FFS if the operation mode of this PDN connection is selected based on Fig. 1, starting from point D. 
[image: image1.png]From 23.402 UE not roaming
or
UE roaming in a VPLMN notin
the list of "VPLMNs with
preferred WLAN Selection
Rules”

UE has a valid
YES ISRP rule from
HPLMN?
v v

UE uses ANDSF rules for UE uses RAN rules for
WLAN selection and WLAN selection and

traffic routing traffic routing

A B
v v
UE requests a multi- UE requests a multi-
access PDN connection access PDN connection
E has an ISRP for
IFOM rule?
D c
) v

UE requests UE requests UE requests
UE-initiated mode NW-initiated mode NWeinitiated mode

NW selects NW selects NW selects
UE-initiated mode NW-initiated mode NWinktiated moda

] l v
- NW-inifiated mode
NW-initiated mode it RAN oo

UE-initiated mode
(See clause 1.2)

(See clause 1.3) (See clause 1.3)





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. 
The network may reject IP flow mobility requests from UE e.g. due to subscription limitations or when the user-configured routing rules conflict with the network policy, etc. When the network rejects an IP flow mobility request, the network shall provide 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 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 WLAN can 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. 

Editor's note:
Whether the WLAN “offloadability” indication provided via NAS per PDN Connection is used to control the usage of NBIFOM is FFS.
2 Proposal

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

############################# START OF CHANGES ##############################
x.y
NBIFOM Operation Modes
x.y.1 General
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. The following clauses specify (a) how the operation mode is selected and (b) what the functional characteristics of each mode are.

x.y.2 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 Figure x.y.2-1. Note that the part within the red frame is specified in TS 23.402, clause 4.8.6.4.


The flowchart of Figure x.y.2-1 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 Figure x.y.2-1, 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 Figure x.y.2-1, 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 Figure x.y.2-1, starting from point C.
Editor's note:
When an NBIFOM-capable UE has user-configured routing rules, and the UE requests a multi-access PDN connection, it is FFS if the operation mode of this PDN connection is selected based on Figure x.y.2-1, starting from point D. 
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Figure x.y.2-1: NBIFOM Mode Selection
x.y.3 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. 

The network may reject IP flow mobility requests from UE e.g. due to subscription limitations or when the user-configured routing rules conflict with the network policy, etc. When the network rejects an IP flow mobility request, the network shall provide 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. 

x.y.4 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 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 WLAN can 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.
Editor's note:
Whether the WLAN “offloadability” indication provided via NAS per PDN Connection is used to control the usage of NBIFOM is FFS.
############################# END OF CHANGES ##############################
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