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1. Introduction
In RAN2#90 meeting, the concept of AP group was introduced in LTE/WLAN aggregation and interworking enhancements. This contribution gives some further discussion on this topic, including the measurement events for interworking enhancements, the signaling procedures of WLAN interworking and how the UE performs the traffic steering.
2. Discussion
2.1. Interworking procedures:
2.1.1 Traffic steering from LTE to WLAN

This procedure is illustrated by the figure below:
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Figure 2.1.1-1

0. UE report interworking related UE capabilities to eNB, eNB sends measurement configuration to UE to indicate which APs to measure and the report criteria of report (W3 can be used here), when the conditions of the measurement event (W3) are satisfied, UE sends the measurement report (W3) to the eNB. 
1. The eNB analyzes the AP list in the measurement report with the assisted info (e.g. BSS load) from Xw interface, then eNB decides whether to activate WLAN interworking or not. If yes, eNB will generate/select an AP group. How to generate/select AP group in eNB is FFS. 
2. The eNB sends the steering command in RRCConnectionReconfiguration message, which takes the AP group info and also the WLAN measurement configuration (Maybe configure “frequency + SSID” together with the configuration of W2, W4, W5 events.).
3. Upon receiving the dedicated steering command, the UE shall check the ANDSF strategy or user preferences to decide whether to steer traffics to WLAN. ANDSF strategy and user preference should take precedence over the network command in step 2.
4. If the UE decides to start the traffic steering, the UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
5. The UE will select an AP from the AP group configured in the dedicated command, and then UE start the AP association procedure. The PDN connections to be steered to WLAN are established via the selected AP.
6. After the UE successfully established the PDN connections through WLAN, the data transfer procedure can be start for both downlink and uplink.
7. The PDN GW sends a Delete Bearer Request (EPS Bearer Identity, Causes) message to MME via the Serving GW. This message can include an indication that all bearers belonging to that PDN connection shall be released.
8. MME send E-RAB RELEASE COMMAND message to request the eNB to release allocated resources on Uu and S1 for one or several E-RABs. The E-RABs which have been steered to WLAN will be release in this message.
9. The eNB send RRCConnectionReconfiguration message to request UE to release the E-RABs and related resources. Note that if all the E-RABs are released, eNB may send RRCConnectionRelease message instead of RRCConnectionReconfiguration, then UE will release to idle mode.
10. The UE release the related DRBs indicated in the RRCConnectionReconfiguration message and replies with RRCConnectionReconfigurationComplete message to the eNB.

11. The eNB send E-RAB RELEASE COMPLETE message to MME to indicate the complete of E-RAB release procedure.

12. The MME send a Delete Bearer Response message to the PDN Gateway via the Serving Gateway.
Proposal 1: ANDSF strategy and user preference should take precedence over the dedicated steering command from the network.
2.1.2 Traffic steering from WLAN back to LTE

After traffic steering from LTE to WLAN, the LTE RRC connection of a UE may be kept or maybe released, that means the UE may stay in LTE connected mode or in LTE IDLE mode. Note that only the UEs steered from LTE to WLAN can be steered back to LTE.

If UE is in LTE IDLE mode 
In this scenario, it’s not possible to trigger measurement report to the network when the conditions of the measurement event for steering back to LTE (W2/W4, refer to [1]) are satisfied, According to our understanding, the conditions of the measurement events shall still be valid when UE is in the LTE IDLE mode, the measurement and evaluation should be continued, the UE can stop the working in WLAN and steer the traffics back  to LTE when the conditions of the measurement event for steering back to LTE are satisfied.
The procedure is illustrated by the figure below:
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Figure 2.1.2-1

0. All of the PDN connections of a UE have been steered to WLAN; the LTE RRC connection has been released, UE stays at LTE IDLE mode. 
1. The measurements are still valid after UE steered to WLAN, when the conditions of measurement event for steering back to LTE are satisfied (W2 or W4, definition can be referred to [1]), UE can steer back to LTE from WLAN without network indications. The UE also need to check the ANDSF strategy or user preferences before making the decision whether to steer the UE back to LTE or not.
2. UE start the Service Request procedures in LTE, the PDN connections which need to be steered back to LTE will be established. Details about the Service Request procedure can be referred to section 5.3.4 of 3GPP TS23.401 [2].
3. After the UE successfully established the PDN connections through LTE, the data transfer procedure can be start for both downlink and uplink.
4. P-GW triggers the release of PDN connections in WLAN which have been established in LTE, the procedures are similar to the steps 7~12 of the Figure 2.1.1-1.
Proposal 2: Measurement events for WLAN interworking should still be valid after UE released to IDLE mode, and UE should be able to steer back to LTE when the conditions of the measurement event are satisfied.
If UE is in LTE connected mode
This procedure is illustrated by the figure below:
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Figure 2.1.2-2

0.  Some PDN connections have been steered to WLAN; the UE is still in LTE connected mode. Data transmission on the WLAN is ongoing.
1. Measurement report (W2 event) is triggered when WLAN becomes worse than a threshold for a time interval.
2.  The eNB decides to steer the traffics back to LTE and sends the steering command in RRCConnectionReconfiguration message, which indicates UE to stop working at WLAN and returns to LTE.
3. UE applies the configuration of the RRCConnectionReconfiguration message and replies RRCConnectionReconfigurationComplete message to the eNB.
4. The UE send the PDN Connectivity Request to P-GW via eNB including the APN type and Handover indication.
5~11. P-GW triggers the establishment of the E-RABs in LTE for the requested PDN connectivity.

12. P-GW triggers the release of PDN connections in WLAN which have been established in LTE, the procedures are similar to the steps 7~12 of the Figure 2.1.1-1.

2.1.3 UE mobility in the AP group
UE mobility in the AP group shall be transparent to eNB, no need any interaction between UE and eNB, between eNB and WT.
Totally follow the mobility mechanism of WLAN which are used today.
2.1.4 UE mobility across the AP group
1) If UE is in LTE connected mode after traffic steering to WLAN:
In this scenario, the UE mobility procedure across the AP group can be illustrated with the below figure:
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Figure 2.1.4-1
0. Some of the PDN Connections of a UE have been steered to WLAN; the UE selected an AP from the AP group and established the PDN connections on that AP.  The measurement configurations for WLAN have also been configured to the UE. 
1. When the conditions of W5 are satisfied, the measurement report will be triggered. The details about measurement events can be referred to [1]. 
2. The eNB may decide to use the non-group AP(s) in the measurement report and generate a new AP group. Then eNB send the new steering command with the updated AP group info within the RRCConnectionReconfiguration message,
3. UE applies the configuration of the RRCConnectionReconfiguration message and replies RRCConnectionReconfigurationComplete message to the eNB.
4. The UE may select an AP from the new AP group and moves the PDN connections from the source AP to the target one (new selected). Which AP to be selected is the right of the UE, the UE may keep the serving AP if the serving AP is still in the AP group.

5. Data transmission between UE and the new selected AP runs after the PDN connections are successfully established on the target AP. 
2)  If UE is in LTE IDLE mode after traffic steering to WLAN:

In this scenario, measurement report cannot be sent to the network. Can UE moves out of the AP group? Whether need to consider AP group during the mobility of the UE between the APs? Two options are given below:

Option1: AP group is not applicable in this scenario, the UE is allowed to move between all the APs (in and out the current AP group) freely, UE should steer back to LTE when all the APs are worse than a threshold.

Option2: UE is only allowed to move freely in the current AP group, UE moves among the APs of  the current AP group is transparent to the network, UE cannot moves to the non-group AP itself, UE steers back to LTE when all the APs of  the current AP group are worse than a threshold.

Proposal 3: RAN2 is requested to discuss if the inter-group AP change is allowed or not in case of the measurement reports cannot be triggered (UE is in the LTE IDLE mode).
2.2. Data forwarding between eNB and WLAN

Data forwarding is used in DC to transfer the non-delivered data to MeNB/SeNB during the SeNB release or SeNB addition procedures. The advantage of data forwarding is that can guarantee the lossless data transmission in AS level. 
As the protocol stacks of eNB and WLAN are quite different, it’s not easy to “translate” the data packets between each other (en-capsule the data packets to the format of the target RAT).  Considering the data forwarding cannot bring big gains for WLAN interworking, and also the TCP/IP layer can guarantee no packet loss during the RAT change, recommend not consider data forwarding between eNB and WLAN.
Proposal 4: Data forwarding shall not be considered in WLAN interworking as it’s not easy to translate the packets between eNB and WLAN.

Proposal 5: RAN2 is requested to agree and capture the interworking procedures introduced in this contribution to 3GPP TS 36.300.
3. Conclusions
In this contribution, we discussed the general processes for interworking enhancement and summarized in the proposals below:
Proposal 1: ANDSF strategy and user preference should take precedence over the dedicated steering command from the network.
Proposal 2: Measurement events for WLAN interworking should still be valid after UE released to IDLE mode, and UE should be able to steer back to LTE when the conditions of the measurement event are satisfied.
Proposal 3: RAN2 is requested to discuss if the inter-group AP change is allowed or not in case of the measurement reports cannot be triggered (UE is in the LTE IDLE mode).
Proposal 4: Data forwarding shall not be considered in WLAN interworking as it’s not easy to translate the packets between eNB and WLAN.
Proposal 5: RAN2 is requested to agree and capture the interworking procedures introduced in this contribution to 3GPP TS 36.300.
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