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1. Introduction
This document discusses aspects of 3GPP/WLAN radio network interworking. Specifically, it is proposed to add a cause value to the S1AP E-RAB RELEASE COMMAND message that notifies an eNB when an UE’s bearers are being released due to offloading to WLAN. It is also proposed that a UE’s estimate of the potential throughput for traffic offloaded to a WLAN can be compared to the APN-AMBR for the APN under consideration for traffic offload. This comparison can be used to assist the UE with making the decision whether to offload the APN’s traffic to WLAN.
2. Description

2.1. Radio bearer release cause for WLAN offload
Section 5.4.4.1 of [1] includes the PDN GW initiated bearer deactivation procedure. The following is a simplified description of the procedure for a UE to offload some of its traffic from the 3GPP RAN to the WLAN. 

1. Initially, the UE is being served by the 3GPP RAN and has a connection with a PDN GW through the 3GPP RAN.

2. The UE initiates a handover to WLAN by signaling to the WLAN to create a connection with the PDN GW through the WLAN.
3. The WLAN network uses the GTP-C message; CREATE SESSION REQUEST to the PDN GW in order to establish a connection for this UE though the WLAN.

4. Once the UE is connected to the PDN GW through the WLAN, the PDN GW initiates a release of the resources used by the previous connection the UE had through the 3GPP RAN. This is initiated with the GTP-C message DELETE BEARER REQUEST. 

5. The Serving GW forwards the DELETE BEARER REQUEST message to the MME.

6. The MME sends the S1-AP message, E-RAB RELEASE COMMAND, to the eNB to request the release of the bearers that have been offloaded to a WLAN.

The DELETE BEARER REQUEST messages sent from the PDN GW and from the Serving GW include the cause for releasing the bearers, which is “RAT changed from 3GPP to Non-3GPP”. For the S1-AP message E-RAB RELEASE COMMAND, this cause value is not available. 
Offload decisions are made by a UE and the eNB is not aware when UEs offload traffic to WLAN. In order to determine suitable values for the RAN assistance parameter thresholds, it is useful for the 3GPP RAN to know what UE resources have been offloaded to WLAN. However, in the current S1 signaling procedures, the 3GPP RAN (eNB) is not provided information that bearers being released have been offloaded to WLAN.

Proposal 1:
Add cause value “RAT changed from 3GPP to Non-3GPP”to the S1AP E-RAB RELEASE COMMAND message.

2.2. UE estimated throughput threshold
There has been discussion that a UE could estimate the potential throughput for traffic offloaded to a WLAN and use this estimate to assist with traffic offloading decisions to WLAN. It has been discussed that the 3GPP RAN could provide the UE with threshold values for the throughput estimate in a similar way as other RAN assistance parameters. 

Traffic steering between a 3GPP RAN and a WLAN that uses the RAN assistance parameters is only be done at the APN level. This means that traffic from the same APN must be steered through the same RAN. In the 3GPP architecture, the E-UTRAN does not know anything about APNs. The eNB only has bearer level QoS parameters (QCI, ARP, (GBR, MBR) and the UE-AMBR which applies to the full traffic of a UE. For this reason, the E-UTRAN would not have knowledge about appropriate throughput thresholds for all the traffic for an APN. It would be inconsistent with the system architecture of for the E-UTRAN to have this information. Since the UE’s estimated throughput is for the data associated with an APN, the 3GPP E-UTRAN should not provide thresholds for the throughput thresholds.

On the other hand, UEs do have information about APN level QoS. It has the APN Aggregated Maximum Bit Rate (APN-AMBR) QoS parameter that it receives from the core network. The APN-AMBR is the maximum bit rate for non-guaranteed bit rate (non-GBR) data that is allowed from an APN for a UE and is policed in the downstream by the PDN-GW that is associated with an APN and policed in the upstream by the UE. The UE can compare the estimated throughput with the APN-AMBR to know if the WLAN can support the level of traffic from a particular APN if only non-GBR bearers are active. The UE also has knowledge of the bearer QoS parameters for GBR bearers and the mapping between bearers and APNs, so it could take into consideration both GBR and non-GBR bearers to determine an appropriate throughput threshold for making traffic steering decisions.

Some UE QoS parameters are considered to be NAS parameters. However, it has been decided that the final traffic steering decisions are made in the NAS layer where the necessary information will be available.
Proposal 2: Thresholds applied to a UE-determined WLAN throughput estimation for traffic steering should be determined by the UE and may be based on the APN-AMBR.

3. Conclusions

Proposal 1:
Add cause value “RAT changed from 3GPP to Non-3GPP”to the S1AP E-RAB RELEASE COMMAND message.

Proposal 2: Thresholds applied to a UE-determined WLAN throughput estimation for traffic steering should be determined by the UE and may be based on the APN-AMBR.
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