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1. NBIFOM Mode Selection
As shown in Fig. 1 below (which illustrates the known diagram of NBIFOM mode-selection, with some more details), when the NW-initiated mode is selected, the UE may or may not apply RAN rules. More specifically:

· If the UE is provisioned with a valid ISRP rule which does not contain an "ISRP for IFOM” rule, then the NW-initiated mode is selected but the UE does not apply RAN rules. This is because, according to TS 23.402 clause 4.8.6.4, "if the UE has a valid ISRP rule from H(V)PLMN, the UE shall ignore the RAN rules". This principle should be applied even for traffic steering inside a multi-access PDN connection.
· If the UE is not provisioned with a valid ISRP rule (e.g. the UE has no ANDSF rules at all), then the NW-initiated mode is selected and the UE can apply the RAN rules.
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Fig. 1: NBIFOM Mode Selection
Proposal 1: The NBIFOM mode-selection procedures in TS 23.161 should be amended to support the above principle, namely, that the NW-initiated mode can be applied either with RAN rules or without RAN rules. When the RAN rules are not applied, the UE shall not send "move-to/from-WLAN" indications to the network. The RAN rules are not applied when the home (or visited) operator chooses to use ANDSF rules for non-seamless WLAN offload, MAPCON and inter-APN routing, but for IFOM the operator wants to use NW-initiated mode (so does not provide "ISRP for IFOM" rules to UE).
2. Co-existence of RAN Rules and NBIFOM

Assume now that the NW-initiated mode is selected and the UE can apply RAN rules. Typically, this occurs when the operator chooses to provide the UE with no ANDSF rules or with only IARP rules. Assume also that the UE is roaming in VPLMN-a, and has established a home-routed multi-access PDN connection. In this scenario, the VPLMN may provide routing preferences to the UE (via RAN thresholds/rules) and the home network may also provide routing preferences to the UE (via NBIFOM routing rules). This creates a co-existence issue and requires the specifications to clearly define the UE behaviour.
According to the current procedures in TS 23.161 clause 5.4.3, "when RAN rules in the UE indicate that traffic should be moved to/from WLAN access, the UE indicates move-to/from-WLAN to the network." It is then up the home network to provide or not provide new routing rules to UE. In other words, the UE essentially ignores the RAN preferences of VPLMN (in the sense that RAN rules do not trigger routing actions) and delegates these preferences to the home network, which then may or may not provide new NBIFOM rules. Therefore, the current procedures in TS 23.161 address the co-existence issue by giving priority to the home PLMN. We believe however that this approach is problematic because it requires the UE to send move-to/from-WLAN indications to the home PLMN even when the home PLMN ignores those indications. Therefore, we consider an alternative co-existence approach below.
We believe that the home PLMN would be configured either to:

(1) Respect the RAN preferences of VPLMN-a and provide new routing rules to UE upon receiving a "move-to/from-WLAN" indication; or
(2) Ignore the RAN preferences of VPLMN-a and provide no routing rules to UE upon receiving a "move-to/from-WLAN" indication.

Such configuration may be VPLMN-specific, e.g. respect the RAN preference of VPLMN-a, but ignore the RAN preferences of VPLMN-b.

We observe that:

· When the home PLMN is configured according to bullet (1) above, the home PLMN essentially allows the VPLMN RAN rules to control traffic steering within the multi-access PDN connection. In this case, the UE is not required to send "move-to/from-WLAN" indications to the home PLMN; it can simply move traffic to/from WLAN according to RAN rules. If the home network wants to prevent some traffic on WLAN access, it could configure the UE with the appropriate NBIFOM rules.
· When the home PLMN is configured according to bullet (2) above, the home PLMN essentially ignores the VPLMN RAN rules. Again, in this case, the UE is not required to send "move-to/from-WLAN" indications to the home PLMN; those indications would be ignored anyway.
Proposal 2: Based on the above discussion, it is proposed to agree the following procedure:

1- When the UE requests "NW-initiated mode" the network selects "NW-initiated mode" and indicates also if the UE can apply RAN rules or not. The network decides if the UE can apply RAN rules based on the VPLMN id (in case the UE is roaming) and/or other criteria.

2- When the network indicates that the UE can apply the RAN rules: When RAN rules in the UE indicate that traffic should be moved to/from WLAN access, the UE sends a move-to/from-WLAN indication to the network, which provides updated routing rules to the UE. 
3- When the network indicates that the UE cannot apply the RAN rules: The UE performs traffic steering within the PDN connection by using the NBIFOM routing rules provided by the network. The UE ignores the indications from RAN rules to move traffic to/from WLAN access. 

3. Proposed Changes
To implement Proposal 1 (in clause 1) and Proposal 2 (in clause 2), the following changes to TS 23.161 are proposed.

####################### START OF CHANGES #######################
5.4.3
Network-initiated NBIFOM mode

In the Network-initiated NBIFOM mode, the network controls the traffic routing within the multi-access PDN connection.

NOTE:
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.

When the Network-initiated mode is selected (as specified in clause 5.4.4) the network may provide to UE a "RAN rules handling" parameter. When this parameter is set, it indicates that the UE shall use the "move traffic to/from WLAN" indications from RAN rules under the conditions specified in bullet (a) below. When this parameter is not set or is not provided, it indicates that the UE shall not use the "move traffic to/from WLAN" indications from RAN rules. The UE uses the "RAN rules handling" parameter as specified below: 

(a)
If the "RAN rules handling" is set, the UE has no ISRP rule valid in the registered PLMN and the UE supports RAN-assisted WLAN interworking, then the UE shall use the "move traffic to/from WLAN" indications from RAN rules as follows:
-
When RAN rules indicate that traffic should be moved to 3GPP access, the UE shall send a move-from-WLAN indication to the network. The network then shall provide updated routing rules to the UE for traffic routing within the multi-access PDN connection.

-
When RAN rules indicate that traffic should be moved to WLAN access and the Local Operating Environment Information in the UE does not contain non-radio-related conditions that prohibit the use of WLAN access, the UE shall send a move-to-WLAN indication to the network. The network then shall provide updated routing rules to the UE for traffic routing within the multi-access PDN connection.
-
The UE shall ignore the WLAN offloadability indication sent by MME.
(b)
In all other cases, the UE shall not use the "move traffic to/from WLAN" indications from RAN rules. The UE shall perform traffic routing within a multi-access PDN connection by using the NBIFOM routing rules provided by the network.
In case the UE wants to request a mapping of IP flows to an access type, the UE provides the requested mapping to the network. This is however not considered a routing rule provision as the network is the decision point for Routing Rules in Network-initiated NBIFOM mode. The network then provides new or updated routing rules to the UE based on the request received from the UE, unless the request is against what is allowed by the subscription. The corresponding call flows are provided in clause 6.4.

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 Local Operating Environment information) 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 loses 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 and provide updated routing rules to the UE. 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 network provides updated routing rules to the UE for the IP flows that are moved to WLAN access. The UE and the network re-route these active IP flows to WLAN access.

-
The UE uses its Local Operating Environment information (as defined in TS 23.261) to decide when the above indications should be sent to the network.







5.4.4
Mode Selection
A multi-access PDN connection can operate in one of the following modes:

-
UE-initiated mode;
-
Network-initiated mode.
The details of UE-initiated mode are specified in clause 5.4.2 and the details of Network-initiated mode are specified in clause 5.4.3.
The NBIFOM mode is selected with the following procedure:

When an NBIFOM-capable UE supports ANDSF and has an ISRP rule valid in the registered PLMN then:

-
If the ISRP rule includes at least one "ISRP for IFOM" rule, the UE requests UE-initiated mode and the network selects UE-initiated mode.
-
Otherwise, the UE requests Network-initiated mode and the network selects Network-initiated mode.
When an NBIFOM-capable UE does not support ANDSF or supports ANDSF but does not have an ISRP rule valid in the registered PLMN then:

-
The UE requests Network-initiated mode and the network selects Network-initiated mode.
Figure 5.4.4-1 provides a schematic illustration of the NBIFOM mode selection procedure (as specified above) and illustrates also how the "RAN rules handling" parameter (see clause 5.4.3) is used. This figure assumes that the UE supports both ANDSF procedures and RAN-assisted WLAN interworking.
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Figure 5.4.4-1: NBIFOM Mode Selection















####################### END OF CHANGES #######################
3GPP

SA WG2 TD


_1497864921.vsd
UE has an ISRP rule valid in the registered PLMN?


If the UE is provisioned with ANDSF rules,
the UE selects the active ANDSF rules 
from HPLMN or from VPLMN

(See  TS 23.402, clause 4.8.2a.1)


UE uses ANDSF rules 
UE does not use RAN rules

(See TS 23.402, clause 4.8.6.4)


YES


NO


UE has an ISRP for IFOM rule?


UE requests a multi-access PDN connection


UE requests 
UE-initiated mode

NW selects 
UE-initiated mode


UE requests 
NW-initiated mode

NW selects 
NW-initiated mode


YES


NO


UE requests a multi-access PDN connection


YES


UE-initiated mode

(See clause 5.4.2)


NW-initiated mode
(without RAN rules)

(See clause 5.4.3)


NW-initiated mode
(with RAN rules)

(See clause 5.4.3)


"RAN rules handling" set?


UE uses indications from RAN rules


UE does not use ANDSF rules 
UE uses RAN rules

(See TS 23.402, clause 4.8.6.4)


UE requests 
NW-initiated mode

NW selects 
NW-initiated mode


NO


UE does not use indications from RAN rules



_1492943048.doc


UE has a







n







ISRP 







for 







IFOM 







rule







?







UE requests 







UE







-







initiated mode







NW selects 







UE







-







initiated mode







UE requests 







NW







-







initiated mode







NW selects 







NW







-







initiated mode







YES







NO







UE







-







initiated mode







NW







-







initiated mode







NW







-







initiated mode







with RAN rules







(See clause 5.4.3)







A







B







UE requests 







NW







-







initiated mode







NW selects 







NW







-







initiated mode







C







D







(See clause 5.4.3)







(See clause 5.4.2)












