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1. Introduction
For traffic steering between 3GPP RAN and WLAN RAN using the Rel. 12 RAN Parameters feature, the UE determines which RAN to route data traffic through by comparing the current values of RAN parameters with thresholds provided by the eNB. The eNB can influence traffic steering through adjustments of the thresholds but it does not receive any feedback about UEs traffic steering decisions or activity, which makes it difficult to manage setting the values of the threshold. 

When traffic is moved from a 3GPP RAN to a WLAN RAN, the bearers are deleted in the core network and the radio network. In core network signaling, a Cause value “RAT changed from 3GPP to Non-3GPP” is used when a bearer is being removed because its associated traffic has been moved to a WLAN RAN. However, the MME does not forward this Cause value to the eNB over the S1 interface. This Cause value would be helpful feedback to the eNB for managing the values of the RAN parameter thresholds to influence offloading/onloading of UE traffic.

It is proposed to add the cause value “RAT changed from 3GPP to Non-3GPP” to the Cause IE in S1AP [2] that can be used in the Cause field of the E-RAB List IE in a S1AP E-RAB RELEASE COMMAND message to notify an eNB when a UE’s bearers are being released due to offloading to WLAN. 
When traffic is being moved from a WLAN RAN to a 3GPP RAN, it is initiated by the UE with a NAS message that includes “Request Type” that is set to “handover” when the resources are being handed over from a non-3GPP access. “Handover Indication” is set to 1 in related core network signaling messages but this information is not provided to the eNB. This indicator would be helpful feedback to the eNB for managing the values of the RAN parameter thresholds to influence offloading/onloading of UE traffic.
It is proposed to add the Cause IE to the S1AP E-RAB SETUP REQUEST message and add a new cause value “RAT changed from non-3GPP to 3GPP” that can be used to notify an eNB when a UE’s bearers are being set due to handover from WLAN.
2. Description

2.1. Radio bearer release for WLAN offload
Figure 1  shows the PDN GW Initiated Bearer Deactivation procedure [1].
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Figure 1: PDN GW initiated bearer deactivation procedure [1]
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 for the E-RAB List IE.
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. The Cause indication “RAT changed from 3GPP to Non-3GPP” should be forwarded from the core network to the eNB to help provide the eNB with some feedback about bearers that have been offloaded to WLAN.
Proposal 1:
Add the cause value “RAT changed from 3GPP to Non-3GPP” to the Cause IE in S1AP [2] that can be used in the Cause field of the E-RAB List IE in a S1AP E-RAB RELEASE COMMAND message.
2.2. Radio bearer setup for handover from WLAN
Figure 2 shows a signaling sequence diagram illustrating a procedure for a UE to hand over traffic from a WLAN to a 3GPP E-UTRAN for the same PDN connection. The following procedure is simplified for brevity and clarity and is only for illustration. The UE uses this procedure to request re-establishment of existing PDN connectivity upon handover from non-3GPP accesses.
1. The UE initiates the UE Requested PDN Connectivity procedure by the transmission of a PDN CONNECTIVITY REQUEST message to the MME. This message includes a “Request Type” IE that is set to "handover" when the UE is performing a handover from a non-3GPP access (such as WLAN) and the UE has already established connectivity with the PDN over the non-3GPP access [3]. 
2. The MME allocates a Bearer ID and sends a CREATE SESSION REQUEST message to the Serving GW, which then sends it to the P-GW.  “Handover Indication” is set to 1 in this message if “Request Type” is set to "handover" in the PDN CONNECTIVITY REQUEST message [1].
3. The PDN Gateway sends a CREATE SESSION RESPONSE message to the Serving GW, which forwards it to the MME.

4. The MME sends the E-RAB SETUP REQUEST message to the eNB in order to set up the necessary radio resources. This message includes a PDN CONNECTIVITY ACCEPT message to be forwarded to the UE

5. The eNB sends an RRC CONNECTION RECONFIGURATION message to the UE establish the radio resources and includes the message from the MME.

6. The UE sends the RRC CONNECTION RECONFIGURATION COMPLETE message to the eNB.

7. The eNB sends the E-RAB SETUP RESPONSE message to the MME.

8. The UE sends the PDN CONNECTIVITY COMPLETE message to the MME through the eNB.

9. The MME sends the MODIFY BEARER REQUEST message to the P-GW through the Serving GW and a MODIFY BEARER RESPONSE message is sent in return.
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Figure 2: UE requested PDN connectivity
To assist a UE with traffic steering between WLAN and RAN, the 3GPP RAN can signal several parameter thresholds (RAN Assistance Parameters) that the UE can receive and compare with the current values of those parameters. Some of the parameters used are the signal strength of the 3GPP RAN and WLAN, the base station load of the WLAN base station, etc.. The 3GPP RAN can signal threshold values for these parameters either through broadcast channel or through a dedicated message to a UE. The threshold values that a 3GPP RAN provides affects how many UEs will offload traffic to WLAN. The offload decision is made by the UE and the eNB is not notified by the UE when it will offload traffic. In order to determine suitable values for these thresholds, it is useful for the 3GPP RAN to know what UE resources have been handed over from a WLAN. However, in the current signaling, the 3GPP RAN (eNB) is not provided the information about bearers that are being set up because they have been handed over from WLAN.

It is proposed to add the Cause IE to the E-RAB SETUP REQUEST message in the “E-RAB To Be Setup Item” and to add a new Cause value “RAT changed from non-3GPP to 3GPP”. This Cause value is used when E-RABs are being set up for a UE in the 3GPP RAN because the resources have been handed over from a WLAN based on the value of the “Request Type” IE received from a UE in the PDN CONNECTIVITY REQUEST message.

This “RAT changed from non-3GPP to 3GPP” Cause value in the E-RAB SETUP REQUEST provides useful information for the eNB to know which bearers are being set up because they have been handed over from a non-3GPP network, such as a WLAN. The eNB can use this information to help set the RAN Assistance Parameter thresholds. For example, based on the information about handed over traffic, the eNB may become aware that an insufficient level of traffic is being offloaded to WLAN. The eNB can modify the RAN Assistance Parameter thresholds so that more traffic is offloaded.
Proposal 2:
Add the Cause IE to the E-RAB SETUP REQUEST message in the “E-RAB To Be Setup Item” and add the “RAT changed from non-3GPP to 3GPP” Cause value.
3. Conclusions

Proposal 1:
Add the cause value “RAT changed from 3GPP to Non-3GPP” to the Cause IE in S1AP [2] that can be used in the Cause field of the E-RAB List IE in a S1AP E-RAB RELEASE COMMAND message.
Proposal 2:
Add the Cause IE to the E-RAB SETUP REQUEST message in the “E-RAB To Be Setup Item” and add the “RAT changed from non-3GPP to 3GPP” Cause value.
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