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Abstract: 
1 Discussion

How the NBIFOM solution can support both UE-initiated and NW-initiated IP flow mobility is a topic that has been extensively discussed and TR 23.861 clause 7.8 documents four possible solutions; referred to as A, B, C and D.
These four solutions can be categorized into two classes:

1. 
Solutions A, C and D allow both the UE and the NW to initiate IP flow mobility within a multi-access PDN connection. Because of that, these solutions enable potential routing conflicts to arise. For example, if the UE is configured with IFOM routing rules (e.g. from the ANDSF and/or from the user), a network-initiated IP flow mobility request may be in conflict with these IFOM rules in the UE. Resolving such conflicting situations in a way that both the UE and NW routing requirements are met can be a challenging issue that may lead to increased complexity.
2. 
Solution B on the other hand allows either the UE or the NW to initiate IP flow mobility within a multi-access PDN connection. Which entity can request IP flow mobility is negotiated during the establishment of the multi-access PDN connection, or even right after the establishment of the multi-access PDN connection (e.g. when an IFMP protocol is used). Since this solution does not allow both UE and NW to initiate IP flow mobility within a multi-access PDN connection, it inherently avoids the routing conflicts. It creates however the need to decide which mode of operation a given multi-access PDN connection should use: UE-initiated mode or NW-initiated mode. 
We propose that, in the context of Rel-13, the principle of solution B is chosen because solution B is much simpler and does not require the resolution of routing conflicts, which, especially in roaming situations, can become very challenging. More specifically, the proposed co-existence solution is specified as follows:
(a) At the establishment of a multi-access PDN connection, the UE and the network negotiate an IFOM operation mode: either UE-initiated mode or NW-initiated mode.

(b) The UE shall be able to request UE-initiated mode, NW-initiated mode or no operation mode. The network takes into account the UE requested mode and selects the negotiated mode of operation which shall be applied for the associated multi-access PDN connection.
(c) The IFOM operation mode is selected as follows:

a. When the UE is not configured with any IFOM rules that can be applied in the registered PLMN, the UE shall request NW-initiated mode. In this case, the network selects NW-initiated mode.

b. When the UE is configured by HPLMN with IFOM rules that can be applied in the registered PLMN, the UE shall request UE-initiated mode. In this case, the network selects UE-initiated mode.

c. When the UE is not configured by HPLMN with IFOM rules that can be applied in the registered PLMN, but the UE is configured by VPLMN with IFOM rules that can be applied in the registered PLMN, the UE shall not request any IFOM mode. The absence of a requested IFOM mode indicates to the network that the UE is roaming, it does not have applicable IFOM rules by HPLMN, but it has applicable IFOM rules by VPLMN. In this case, the network selects either UE-initiated mode or NW-initiated mode based on the network policy. When the NW-initiated mode is selected, the UE ignores the IFOM rules from VPLMN.
d. If the UE has user-configured IFOM rules that can be applied in the registered PLMN, the UE shall request UE-initiated mode and the network selects UE-initiated mode.

(d) In both UE-initiated and NW-initiated modes, the UE shall signal to the network when a certain access (3GPP or WLAN) becomes unavailable for traffic routing (e.g. due to bad signal or due to other connectivity issues). In this case, all traffic of the multi-access PDN connection shall be steered to the available access only.

a. Therefore, even when the NW-initiated mode is selected, the UE can still steer traffic away of a radio interface with bad radio signal or with other connectivity issues (e.g. the user turns off WLAN).

(e) Similarly, in both UE-initiated and NW-initiated modes, the UE shall signal to the network when a certain access (3GPP or WLAN) becomes again available for traffic routing (e.g. due to signal recovery). In this case, traffic routing and IP flow mobility operations shall be conducted based on the previously negotiated IFOM mode of operation.

Note that if the above solution is specified, the co-existence issues with the ANDSF are also resolved.
Based on the above discussion, the following changes to TR 23.861 are proposed.

############################# START OF CHANGES ##############################
7.8.3
Solution B

In this solution, the conflict between UE-initiated and NW-initiated IP flow mobility procedures are avoided by the negotiation for IP flow mobility operation mode. That is, there are two IP flow mobility operation modes:

-
UE-initiated: Only the UE initiates IP flow mobility between LTE and WLAN for a PDN connection supporting NBIFOM.

-
NW-initiated: Only the network initiates IP flow mobility between LTE and WLAN for a PDN connection supporting NBIFOM.

The UE and the network negotiate the IP flow mobility operation mode for a connection by using a mechanism specified by the chosen NBIFOM solution (e.g. for the control plane solution, the session management procedures can be used and the PCO or a new information element can carry the requested and the negotiated operation modes). 
If the negotiated operation mode is "UE-initiated" for the connection, the NW does not initiate an IP flow mobility procedure for the connection. On the other hand, in "NW-initiated" mode, the UE does not initiate an IP flow mobility procedure for the connection. However, if the UE needs to move IP flows to another access due to e.g. loss of coverage or degradation of the quality of the connection, the UE can still signal the network that a certain access becomes unavailable for traffic routing. In such case, even in the "NW-initiated" mode the UE is allowed to steer traffic away from a radio access that experiences loss of coverage.

In the "NW-initiated" mode, the UE may reject a network request for IP flow mobility due to e.g. loss of coverage or degradation of the quality of the connection, and the UE includes an indication that the rejection is based on loss of coverage.

The collision of UE-initiated and NW-initiated procedures is avoided since only a single entity (i.e. either the UE or the network) can initiate IP flow mobility at a time.
The IP flow mobility (IFOM) operation mode is selected as follows:
1.
When the UE is not configured with any IFOM rules that can be applied in the registered PLMN, the UE shall request NW-initiated mode. In this case, the network selects NW-initiated mode.

2.
When the UE is configured by HPLMN with IFOM rules that can be applied in the registered PLMN, the UE shall request UE-initiated mode. In this case, the network selects UE-initiated mode.

3.
When the UE is not configured by HPLMN with IFOM rules that can be applied in the registered PLMN, but the UE is configured by VPLMN with IFOM rules that can be applied in the registered PLMN, the UE shall not request an IFOM operation mode. The absence of a requested IFOM operation mode indicates to the network that the UE is roaming, it does not have applicable IFOM rules by HPLMN, but it has applicable IFOM rules by VPLMN. In this case, the network selects either UE-initiated mode or NW-initiated mode based on the network policy. When the NW-initiated mode is selected, the UE ignores the IFOM rules from VPLMN.
4.
If the UE has user-configured IFOM rules that can be applied in the registered PLMN, the UE shall request UE-initiated mode and the network selects UE-initiated mode.
5.
In both UE-initiated and NW-initiated modes, the UE shall signal to the network when a certain access (3GPP or WLAN) becomes unavailable for traffic routing (e.g. due to bad signal or due to other connectivity issues). In this case, all traffic of the multi-access PDN connection shall be steered to the available access only.
-
Therefore, even when the NW-initiated mode is selected, the UE can still steer traffic away of a radio interface with bad radio signal or with other connectivity issues (e.g. the user turns off WLAN).
6.
Similarly, in both UE-initiated and NW-initiated modes, the UE shall signal to the network when a certain access (3GPP or WLAN) becomes again available for traffic routing (e.g. due to signal recovery). In this case, traffic routing and IP flow mobility operations shall be conducted based on the previously negotiated IFOM operation mode.
############################# 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 7.8.3.
############################# END OF CHANGES ##############################
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