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Abstract of the contribution: This paper considers the co-existence of NBIFOM and RAN rule based solution.
1. Discussion

We consider the following two options in order to use both NBIFOM and RAN rule based solution without ANDSF together.

1. IP flow mobility decision for NBIFOM considers the WLAN offloadability indication per PDN connection for RAN rule based solution.

2. IP flow mobility decision for NBIFOM does not consider the WLAN offloadability indication per PDN connection for RAN rule based solution.

We think it can be dependent on operator’s view but this paper is focusing on the solution for the case 1.
From the UE’s perspective, 
1. An UE may receive the WLAN “offloadability” indication, whether the traffic is allowed to be offloaded to WLAN or not, per PDN connection, via NAS.
2. An UE may receive the indication whether the traffic of the PDN Connection is allowed to be offloaded to WLAN or not, during the NBIFOM negotiation, via PCO. 
For example, the UE has the information like following table.
	
	PDN#1
	PDN#2
	PDN#3
	PDN#4

	WLAN offloading
	acceptable
	Not acceptable
	acceptable
	Not acceptable

	IP flow mobility on NBIFOM PDN connection
	acceptable
	acceptable
	Not acceptable
	Not acceptable


Regarding PDN#1, PDN#3 and PDN#4, there is no conflict situation.
· In case of PDN#3 and PDN#4, these PDNs are normal PDN connections (not NBIFOM PDN connections) and it’s same to the case of applying only RAN rule based solution.

· In case of PDN#1, it can be possible to offload the IP flow traffic of the corresponding PDN to WLAN. The granularity be offloaded to WLAN is on IP Flow level.
Then, regarding IP flow traffic of PDN#2, if we want that IP flow mobility decision for NBIFOM takes a consideration on the WLAN offloadability indication per PDN connection for RAN rule based solution (case 1 above), the conflict between two policies occurs. That is, the certain IP flow traffic can be requested to be transferred to WLAN while it is indicated the corresponding PDN connection is not offloadable to WLAN. 
Let’s see the following example scenario.

1. A UE is a roaming user and has both capabilities on NBIFOM and RAN rule based solution
2. The PDN subscription received from HSS shows the specific APN with the current PDN connection has acceptable WLAN offloadability, i.e. the traffic is allowed to be offloaded to WLAN.
3. However, the MME of the visited PLMN determines the PDN connection of this UE is not acceptable to WLAN offloading based on local configuration (i.e. roaming user policy of the visited network’s operator). This indication is sent to the UE via NAS.

4. In parallel and independent procedure, it is confirmed that the traffic of the PDN Connection is allowed to be offloaded to WLAN during the NBIFOM negotiation (i.e. NBIFOM PDN connection)
5. The network-initiated routing rule update is requested to the UE for the IP flow mobility on the corresponding PDN connection (if using the control plane based solution).

6. The UE may or may not accept it due to the policy conflict.
In order to keep the consistency on offloadability to WLAN on a PDN connection, 
we propose when the MME provides a WLAN offloadability indication of a PDN Connection to the UE, it also provides this indication to the P-GW/PCRF. It could be sent with the NBIFOM capability during PDN connection establishment/modification.

Alternative 1. When P-GW/PCRF receives the negative indication, which the traffic of this PDN is not allowed to be offloaded to WLAN, the P-GW should prevent IP flow mobility to WLAN. 

The UE also should prevent IP flow mobility to WLAN in case of receiving the negative NAS indication, which the traffic of this PDN is not allowed to be offloaded to WLAN.
NOTE: 
In Alternative 1, compared to Alternative 2, the P-GW confirms the traffic of this PDN connection is allowed to be offloaded to WLAN during the NBIFOM negotiation. If “WLAN offloadability” determined by MME is updated as acceptable to WLAN, both UE and P-GW can allow IP flow mobility to WLAN.

Alternative 2. When P-GW/PCRF receives the negative indication, which the traffic of this PDN is not allowed to be offloaded to WLAN, the P-GW should not confirm the traffic of this PDN Connection is allowed to be offloaded to WLAN during the NBIFOM negotiation (same to the case of no NBIFOM capability in P-GW).
NOTE:
In Alternative 2, compared to Alternative 1, if “WLAN offloadability” determined by MME is updated as acceptable to WLAN, the NBIFOM negotiation should be performed before IP flow mobility to WLAN.

The following procedure shows the PDN connection establishment over 3GPP access with above proposal.
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1 . 3GPP  PDN connection establishment   as   defined in TS 23.401 ,  TS 23.060  


Figure 1. PDN connection establishment over 3GPP access with GTP based S5/S8
The UE performs the initial PDN connection establishment over EUTRAN access as specified in TS 23.401 clause 5.3.2.1 for Initial Attach, and the addition of a new PDN connection as specified in TS 23.401 clause 5.10.2 for UE requested PDN connectivity, with the following additions:

-
The UE sends PDN Connectivity Request, including a NBIFOM capability indication in the PCO

-
The MME and SGW notify PGW their support of NBIFOM. The MME may notify PGW an indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not, as described in clause 4.3.23 of TS 23.401.
-
At the IP-CAN session establishment, the PDN GW informs the PCRF about the UE and PDN GW NBIFOM capability and about the RAT type. The PDN GW may inform PCRF the indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not. The PCRF informs the PDN GW about its NBIFOM capability.

-
If the PCRF, SGSN, SGW and the PDN GW support NBIFOM, then the PDN GW indicates this in the PCO sent back to the UE. The PDN GW may take a consideration on the indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not, during the negotiation for the support of NBIFOM.

The UE performs the initial PDN connection establishment over GERAN/UTRAN access as specified in TS 23.060 clause clause 9.2.2.1A (PDP context activation using S4) and addition of a new PDN connection as specified in TS 23.060 clause with the following additions:

-
The UE sends Activate PDP context Request, including a NBIFOM capability indication in the PCO.

-
The SGSN and S-GW inform the PDN GW their support of NBIFOM. The SGSN may include an indication whether the traffic of this PDP context is allowed to be offloaded to WLAN or not, as described in clause 5.3.21 of TS 23.060.
-
At the IP-CAN session establishment, the PDN GW informs the PCRF about the UE and PDN GW NBIFOM capability and about the RAT type. The PDN GW may inform PCRF the indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not. The PCRF informs the PDN GW about its NBIFOM capability.
-
If the PCRF, SGSN, SGW and the PDN GW support NBIFOM, then the PDN GW indicates this in the PCO sent back to the UE. The PDN GW may take a consideration on the indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not, during the negotiation for the support of NBIFOM.

Proposal
It is proposed to agree the following changes to 3GPP TR 23.861. 
* * * * Start of 1st Change * * * *
7.X 
Co-existence of NBIFOM and RAN rule based solution without ANDSF
7.X.1 
General
This clause contains alternative solutions that handle the issue of NBIFOM and RAN rule based solution without ANDSF.

7.X.2 
Solution X

7.X.2.1 
General

In order to keep the consistency on offloadability to WLAN on a PDN connection, when the MME provides a WLAN offloadability indication of a PDN Connection to the UE, it also provides this indication to the P-GW/PCRF. It could be sent with the NBIFOM capability during PDN connection establishment/modification.

When P-GW/PCRF receives the negative indication, which the traffic of this PDN is not allowed to be offloaded to WLAN, the P-GW can take an action as follows.

Alternative 1. the P-GW should prevent IP flow mobility to WLAN. The UE also should prevent IP flow mobility to WLAN in case of receiving the negative NAS indication, which the traffic of this PDN is not allowed to be offloaded to WLAN. 
NOTE: 
In Alternative 1, compared to Alternative 2, the P-GW confirms the traffic of this PDN connection is allowed to be offloaded to WLAN during the NBIFOM negotiation. If “WLAN offloadability” determined by MME is updated as acceptable to WLAN, both UE and P-GW can allow IP flow mobility to WLAN.

Alternative 2. the P-GW should not confirm the traffic of this PDN connection is allowed to be offloaded to WLAN during the NBIFOM negotiation (same to the case of no NBIFOM capability in P-GW).
NOTE: 
In Alternative 2, compared to Alternative 1, if “WLAN offloadability” determined by MME is updated as acceptable to WLAN, the NBIFOM negotiation should be performed before IP flow mobility to WLAN.

7.X.2.2 
PDN connection establishment over 3GPP access
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1 . 3GPP  PDN connection establishment   as   defined in TS 23.401 ,  TS 23.060  


Figure 7.X.2.1 PDN connection establishment over 3GPP access with GTP based S5/S8
The UE performs the initial PDN connection establishment over EUTRAN access as specified in TS 23.401 [8] clause 5.3.2.1 for Initial Attach, and the addition of a new PDN connection as specified in TS 23.401 [8] clause 5.10.2 for UE requested PDN connectivity, with the following additions:

-
The UE sends PDN Connectivity Request, including a NBIFOM capability indication in the PCO

-
The MME and SGW notify PGW their support of NBIFOM. The MME may notify PGW an indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not, as described in clause 4.3.23 of TS 23.401 [8].
-
At the IP-CAN session establishment, the PDN GW informs the PCRF about the UE and PDN GW NBIFOM capability and about the RAT type. The PDN GW may inform PCRF the indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not. The PCRF informs the PDN GW about its NBIFOM capability.

-
If the PCRF, SGSN, SGW and the PDN GW support NBIFOM, then the PDN GW indicates this in the PCO sent back to the UE. The PDN GW may take a consideration on the indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not, during the negotiation for the support of NBIFOM.
The UE performs the initial PDN connection establishment over GERAN/UTRAN access as specified in TS 23.060 [14] clause clause 9.2.2.1A (PDP context activation using S4) and addition of a new PDN connection as specified in TS 23.060 [14] clause with the following additions:

-
The UE sends Activate PDP context Request, including a NBIFOM capability indication in the PCO.
-
The SGSN and S-GW inform the PDN GW their support of NBIFOM. The SGSN may include an indication whether the traffic of this PDP context is allowed to be offloaded to WLAN or not, as described in clause 5.3.21 of TS 23.060 [14].
-
At the IP-CAN session establishment, the PDN GW informs the PCRF about the UE and PDN GW NBIFOM capability and about the RAT type. The PDN GW may inform PCRF the indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not. The PCRF informs the PDN GW about its NBIFOM capability.

-
If the PCRF, SGSN, SGW and the PDN GW support NBIFOM, then the PDN GW indicates this in the PCO sent back to the UE. The PDN GW may take a consideration on the indication whether the traffic of this PDN Connection is allowed to be offloaded to WLAN or not, during the negotiation for the support of NBIFOM.
* * * * Start of 2nd 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. 
When considering co-existence with RAN rule based solution without ANDSF, “WLAN offloadability” determined by MME/SGSN (i.e. the indication whether the traffic of this PDN/PDP context is allowed to be offloaded to WLAN or not) can be provided to PDN GW and/or PCRF. It could be sent with the NBIFOM capability during PDN connection establishment/modification. 

When P-GW/PCRF receives the negative indication, which the traffic of this PDN is not allowed to be offloaded to WLAN,
-
Alternative 1. the P-GW should prevent IP flow mobility to WLAN. The UE also should prevent IP flow mobility to WLAN in case of receiving the negative NAS indication, which the traffic of this PDN is not allowed to be offloaded to WLAN.
-
Alternative 2. the P-GW should not confirm the IP flow mobility of corresponding PDN is possible during the NBIFOM negotiation procedure (same to the case of no NBIFOM capability in P-GW).
* * * * End of Changes * * * *
3GPP
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