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Abstract of the contribution: Proposes an assumption to optimize the Gx interface for NBIFOM  (Open issue 6)
1. Discussion 

This paper use the wording “Routing Rule” (RR) to represent a request to associate some IP flow(s) with an access, regardless of whether this RR is signalled via Control Plane (e.g. GTP) or at User Plane mechanisms (on an IP flow level or with a more global protocol (e.g. IFMP)).

In case of UE initiated RR negotiation (e.g. due to radio condition changes), the PGW receives from the UE a request to create / modify / delete a Routing Rule (associating some IP flow(s) with a new access). Following behaviours of the EPC may be envisaged:

1. (solution 1) The PGW reports the RR request to the PCRF and waits for PCC rules from the PCRF: the PCRF translates the UE request into PCC rule(s) that at least associate(s) the IP flow(s) (referred to by the RR request from the UE) with the new access. This/These PCC rule(s) may also trigger the establishment of a new bearer on the new access, the deletion of a bearer on the old access and modify the Rating Group for these flows.
2. (solution 2) The PGW has received beforehand PCC rules that allow the PGW to autonomously react ; the PCRF has delegated to the PGW the possibility to react upon UE initiated RR negotiation: creating / deleting bearers, and modify the Rating Group for the IP flow(s) (referred to by the RR request from the UE)
(Solution 1) Access information mapping SDF onto a single access type
When the Access information (of a PCC rule) can only map a SDF to one and only one Access Type, each time this Access Type becomes not available and later becomes available again (e.g. Due to radio load/quality getting under and then above some thresholds), Gx signalling is needed for the PCRF to be able to change the mapping between the SDF and an access Type.

This is depicted by following diagram that takes the example Control Plane signalling of Routing Rules between the UE and the PGW.
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Figure 1: Access information mapping SDF onto a single access type

The details on the call flows are in the TR 23.861 § C.1
(solution 2) Access information mapping SDF onto a multiple access types

When the Access information (of a PCC rule) can map a SDF multiple Access Types, the PCRF can send the PCC rule once (referring to multiple allowed Access Types) and does not need to be any more involved by access dependant events such as changes on radio load/quality.

This is depicted by following diagram that takes the example Control Plane signalling of Routing Rules between the UE and the PGW.
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Figure 2: Access information mapping SDF onto a multiple access types

The details on the call flows are in the TR 23.861 § C.2
Analysis
Solution 1 is simpler in terms of standard changes on the structure of the PCC rules as it just implies to add the current authorized Access Type associated with an SDF.
But this simplicity is paid by a high cost in signalling load because there is a minimum of 2*2 Gx messages each time the WLAN radio quality / load degrades and improves again for an UE.

Solving this load issue is indeed an important point for Rel13 NBIFOM
Solution 2 removes this load issue over Gx, but requires more change on the structure of a PCC rule: it requires that the PCC rules support
· Associating a SDF with multiple (3GPP-WLAN) allowed Access Types 

· Defining some parameters such as the Rating Group, the Monitoring Key per allowed Access Type.
Section 7.7.3.2
“Solution B: Support of Traffic sharing for a SDF” supports this feature but furthermore assumes that different IP flows of given SDF may be simultaneously carried over different access. 
To make progress, and considering the tight Rel13 deadline, we propose for Rel13 to 
· endorse the solution 2 above (allowing the PCRF to delegate the PGW to take autonomous decisions wrt RR negotiation for allowed access Types)

-
The PCRF remains in control, i.e. it may decide not to delegate and to fallback to solution 1 (using relevant Gx event reporting)

-
Even when delegation takes place, the PCRF capabilities are used, as the decision to delegate, the choice of Rating group, Monitoring key remain under control of the PCRF

· assume that all different IP flows of given SDF are carried over one access type at a given time: the SDF can only be mapped onto one bearer ata time
This means that Rel13 NBIFOM reuses section 7.7.3.2 “Solution B: Support of Traffic sharing for a SDF” (of the TR) but without  assuming that different IP flows of a given SDF may be simultaneously carried over different access thus without using the weight factor defined in that section.
2. Proposal

To update the TR as follows
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:
6. 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.
x
The Rel13 NBIFOM allows the PCRF to delegate to the PGW  the Routing Rule negotiation (with the UE) and the induced actions such as the actions on bearers induced by the Routing Rule negotiation with the UE. This means that no Gx interaction may be needed upon a Routing Rule related signalling from the UE and that PCC rules support

· -
Associating a SDF with multiple (3GPP-WLAN) allowed Access Types 

· -
Defining some parameters such as the Rating Group, the Monitoring Key per allowed Access Type.
 For Rel13, all different IP flows of given SDF are carried over one access type at a given time
.
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