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Abstract of the contribution: This contribution proposes to discuss about the triggering condition for adding an additional access.
Discussion

In UE-initiated NBIFOM mode, when initial PDN connection is established over an access, the UE may generate routing rule which triggers some IP flows to move to the other access. For example, when the UE establishes initial PDN connection over the 3GPP access, the UE may generate routing rule which has Routing Access Type with WLAN access. This routing rule triggers the UE to add WLAN access to the PDN connection if there are IP flows for WLAN access. However, in Network-initiated NBIFOM mode, there is no triggering condition for adding an additional access to the existing PDN connection because routing rules are sent over the destination access as indicated by the Routing Access Type in the routing rule. When the UE establishes initial PDN connection over the 3GPP access, network cannot send routing rule which moves IP flows over the WLAN access unless the UE adds an additional access over the WLAN. The problem is that there is no triggering condition for adding an access for the UE.
There are two options to solve the issue.
Option 1:  The UE shall try to add an additional access when initial PDN connection for NBIFOM is successfully established in Network-initiated NBIFOM mode.
This solution does not require any network operation. However, the UE shall try to add and maintain the additional access to receive routing rule form the network even if there is no IP flows for the additional access. When the UE established initial PDN connection over the 3GPP access, this solution may increase power consumption of the UE because the UE continuously searches the WLAN access until the UE establishes an additional access over the WLAN access.
Option 2:  The network may send routing rule over any access if there exists no additional access.
This solution is not consistence with the agreement that routing rules are sent over the destination access as indicated by the Routing Access Type. However, there is no UE or Network node impact (in SCM, it is agreed to send routing rule over the 3GPP access). Also the UE does not need to search and establish an additional access if there is no active IP flows for the additional access.
Proposal
It is proposed to discuss the above issue and select one option.
* * * * Start of 1st Change * * * * - Option 1
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. The UE shall try to add an additional access when initial PDN connection for NBIFOM is successfully established to receive routing rules related with an additional access from the network.
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.

In case the UE wants to request a mapping of IP flows to access type, the UE provides the requested mapping from IP flows to access types 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 looses 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 (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 the UE receives NBIFOM capability indication during addition of one access to a PDN connection procedure, the UE shall ignore the WLAN offloadability indication sent from the MME.

-
When RAN rules in the UE indicate that traffic should be moved to 3GPP access, the UE indicates move-from-WLAN to the network. The network may provide the updated routing rules to the UE.

-
When RAN rules in the UE indicate that traffic should be moved to WLAN access, the UE indicates move-to-WLAN to the network. The network may provide the updated routing rules to the UE.
-
Traffic routing within the PDN connection is performed based on the routing rules provided by the network.
Editor's note:
The above bullets may be revisited. The coexistence between RAN Rules and NBIFOM described in this clause requires further study.

* * * * End of Change * * * * - Option 1
* * * * Start of 1st Change * * * * - Option 2
5.3
Delivery of routing rules

Routing rules are exchanged between the UE and the PDN GW via control plane signalling.

In case of 3GPP access, MCM/S2a and S2b, a Routing Rule is sent on the destination access as indicated by the Routing Access information in the Routing Rule. In case of SCM/S2a, Routing Rules are only sent on the 3GPP access.

For the UE-initiated NBIFOM procedure, the routing rules are provided from the UE to the network as follows:
-
For untrusted WLAN access, via IKEv2 procedure from the UE to the ePDG.
-
For 3GPP access, via 3GPP NAS signalling from the UE to the MME/SGSN and then over GTP-c to S-GW.
-
For trusted WLAN access in MCM mode, via WLCP procedure from the UE to the TWAG.
And then:

· via GTP-c signalling from the TWAG (MCM) / ePDG / SGW to the PDN GW.
-
via Gx procedure from the PDN GW to the PCRF.

The UE does not apply new routing rules until the PDN GW has acknowledged them.

For the network-initiated NBIFOM procedure, the PCRF makes the decision on when and what flows should be moved to which access. The PCRF learns about the multiple accesses supporting a PDN connection via event triggers from the PDN GW.

-
The PCRF triggers an update of routing rules by sending PCC rules to the PDN GW via an IP-CAN Session Modification procedure. The PDN GW builds Routing Rules corresponding to PCC rules received from the PCRF. The PDN GW does not apply the new routing rules until the UE has acknowledged them.
-
The routing rules are sent by the PDN GW to S-GW / TWAG (for MCM mode) / ePDG via GTP-c signalling.
-
The routing rules are then relayed:

-
from SGW to the MME/SGSN via GTP-C and further to the UE via the 3GPP access specific signalling (i.e. NAS) defined in TS 23.401 [4].

-
from ePDG to the UE via IKE signalling over SWu.
-
from TWAG to the UE via WLCP signalling over trusted TWAN defined in TS 23.402 [2] clause 16.
-
If there exists only one access in the multi-access PDN connection, the PDN GW may send routing rules over any available access.
If updated routing rules result in that no IP flow is left for a particular access, the PDN GW should not release the PDN connection for that particular access unless the PDN connection is explicitly torn down by the UE or by the network as described in clause 6.5.
* * * * End of Change * * * * - Option 2
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