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1
Introduction 
   One of requirements of this WI is that R13 interworking is built upon R12 interworking. Therefore, the UE performs traffic steering between E-UTRAN and WLAN with APN granularity [1]. the UE has to move all offloadable PDN connections to WLAN according to a steering command as well [2]. This behavior is the same as that in R12 interworking. However, RAN2 has introduced some enhancements in R13 interworking to improve the network control, e.g., a steering command, a mobility set, and measurement reports. 
 In the previous RAN2 meeting, we have agreed to introduce a steering command for R13 interworking, but the format and content is still FFS. RAN2 also agreed to introduce a WLAN mobility set, but it is FFS how the IDs are provided to the UEs. Therefore, based on the current agreements for R13 interworking, we will give our views on the steering command and the WLAN mobility set. 
2 Discussion
Although R13 interworking is built upon R12 interworking, we have to not that R13 interworking is an independent technical feature. There are no requirements that R13 interworking must support R12 interworking. R13 interworking must still work even in a scenario that an operator uses R13 interworking without supporting R12 interworking. In addition, RAN rules in R12 interworking reveal some issues in the previous RAN2 meetings. For example, the determination of the value of thresholds to make R12 interworking efficient is left to operator’s implementation. The remaining issues [3] of the UE behaviour in IDLE mode when using RAN rules in R12 interworking are still unsolved. There will be no unnecessary control plane signalling to impact UE battery. It is not beneficial to include RAN rules in R12 interworking to design R13 interworking. For the limited time, RAN2 should focus on designing R13 interworking as an independent solution. 

Proposal 1: R13 interworking shall be designed without supporting RAN rules in R12 interworking.
Without rules for access network selection and traffic steering, RAN2 introduced a steering command to improve network control. The basic idea of a steering command means that an eNB is able to make the traffic steering decision, i.e., from LTE to WLAN or from WLAN to E-UTRAN, based on measurement reports from UE or WLAN. After UE receives the steering command, the upper layers in the UE shall be notofied. The UE performs traffic steering between E-UTRAN and WLAN with APN granularity [1]. the UE has to move all offloadable PDN connections to WLAN according to a steering command as well [2]. Since the steering command is bi-directional traffic steering between E-UTRAN and WLAN, an indication of steering direction should be included in the steering command.

In addition, the UE also needs to indicate higher layers about WLAN IDs for access selection and traffic steering as R12 interworking. However, this is applied only to the WLANs of which identifiers are provided by the E-UTRAN because we only consider that solutions shall consider only WLAN nodes deployed and controlled by operators and their partners. Therefore, RAN2 agreed to introduce a mobility set. With the mobility set, one of the requirements of this WI, i.e., to improve network control of WLAN offload, can also be fulfilled. Since the steering command is a dedicated signalling, the mobility set for a specific UE can be determined by eNB according to measurement reports from UE and WLAN. Furthermore, the UE indicates which WLANs in the mobility set is available to higher layers. The selection among WLANs can be up to UE implementation as the agreements in RAN2 meetings – mobility across the APs belonging to a mobility set is transparent to E-UTRAN. In addition, the selection among available WLANs can be alos up to UE implementation. This behaviour is consistent with that in R12 interworking.

Obviously, in order to perform traffic steering between E-UTRAN and WLAN for the UE, WLAN IDs (i.e., the mobility set) and steering direction should be included in the steering command for the steering direction from E-UTRAN to WLAN. For the steering direction from WLAN to E-UTRAN, the steering command could only include an indication wothout the mobility set. Then, higher layers in UE will be notified upon receiving the steering command.

Proposal 2: An indication of steering direction or a mobility set should be included in the steering command.
In the previous meeting, one of the FFS for R13 interworking: “whether the UE confirms whether the offloading was accomplished (un)successfully.” For interworking, the offloaded PDN connections doesn’t go through eNB. eNB is not required to know the AP which UE associates with. Also, we agree that mobility across the APs belonging to a mobility set is transparent to E-UTRAN. Therefore, UE behavior in R12 interworking can be also expected for that in R13 interworking. UE may not need to confirm whether or not the offloading is accompanished to eNB. It seems no further problem. 

Proposal 3: UE does not need to confirm whether or not the offloading is accomplished (un)successfully to eNB.

One issue was raised in some contributions [4-6] and RAN2#91 meeting; after steering traffic from E-UTRAN to WLAN, a UE may stay in RRC CONNECTED or RRC IDLE mode. If the UE stays in RRC CONNECTED, It seems no further problem. E-UTRAN still has control of offloading or onloading, i.e., traffic steering. But if RRC connection is released after all offloadable PDN connections are steered to WLAN, it is still unclear how to do with IDLE UE having on-going traffic with supporting R13 interworking.
Note that R13 interworking uses the steering command to improve the network control. It means that eNB is not able to control an IDLE UE. When a UE having on-going traffic on WLAN transits from RRC_CONNECTED to RRC_IDLE, the UE can still stay and has connection with the same WLAN until the end of traffic or WLAN unavailable. If the UE still has traffic to send/receive or would like to establish new traffic, the UE follows the normal procedure. That is, the UE transits from RRC IDLE to RRC CONNECTED with the following service request. Or, traffic goes via WLAN as user preference. Therefore, no further rules should be designed for R13 interworking, especially in RRC IDLE mode to steer traffic back to E-UTRAN. In summary, R13 interworking does not need to support IDLE UE.
Proposal 4: RAN2 further confirms that R13 interworking only supports RAN Controlled based bi-directional traffic steering between E-UTRAN and WLAN for UEs in RRC_CONNECTED.

Based on Proposal 2 and Proposal 4, the mobility set provided by E-UTRAN should not be used or applied for IDLE UE with supporting R13 interworking. Therefore, an IDLE UE associating with WLANs is not limited by the mobility set. The mobility set may be released when the UE transits from RRC_CONNECTED to RRC_IDLE. The mobility set can be provided when R13 interworking is re-configured as the UE is in RRC CONNECTED mode.
Observation 1: An IDLE UE supporting R13 interworking is not limited by the mobility set to associate with WLANs.

For simplicity and clarity, the mobility set should be released when a UE transits from RRC_CONNECTED to RRC_IDLE.

Proposal 5: The mobility set should be released when a UE transits from RRC_CONNECTED to RRC_IDLE.
In addition, handling of the mobility set upon handover and RRC connection re-establishment needs to be clarified. After cell change, the condition of the serving cell is changed, e.g., different eNB capability or different WLAN deployment. The target cell may not support R13 interworking. The mobility set obtained in the source cell may not suitable or feasible in the target cell. There is no benefit for a UE to keep the mobility set upon handover. However, if the target cell supports R13 interworking, the new steering command and the new mobility set can be forwarded from the target cell to the source cell, and be provided in the handover command to UE.

Handling of the mobility set upon RRC connection re-establishment can also apply the same behaviour. After the connection is successfully re-established, the serving cell may be changed or the WLAN condition (e.g., BSS loading, WALN signal strength, and etc.) may be different. It is not beneficial for the UE to keep the mobility set for R13 interworking. The new serving cell can re-configure a steering command to UE if supported and necessary. But, if the UE re-establishes connection to the same cell, the mobility set may be still valid.
Based on Proposal 2, if the mobility set is included in the steering command, RRC message will be invalid upon handover and RRC connection re-establishment. However, it is still FFS how the WLAN IDs are provided to the UEs. The validity of the mobility set upon handover and RRC connection re-establishment should be discussed.
Proposal 6: RAN2 shall determine the validity of the mobility set upon handover and RRC connection re-establishment.
3
Conclusions
In this contribution, we gives our views on RAN controlled WLAN Interworking. The content of the steering command and the validity of the mobility set are discussed. Also, IDLE mode procedure for R13 interworking is presented. We conclude with the following proposals:
Proposal 1: R13 interworking shall be designed without supporting RAN rules in R12 interworking.
Proposal 2: An indication of steering direction or a mobility set should be included in the steering command.
Proposal 3: UE does not need to confirm whether or not the offloading is accomplished (un)successfully to eNB.

Proposal 4: RAN2 further confirms that R13 interworking only supports RAN Controlled based bi-directional traffic steering between E-UTRAN and WLAN for UEs in RRC_CONNECTED.

Observation 1: An IDLE UE supporting R13 interworking is not limited by the mobility set to associate with WLANs. 

Proposal 5: The mobility set should be released when a UE transits from RRC_CONNECTED to RRC_IDLE.
Proposal 6: RAN2 shall determine the validity of the mobility set upon handover and RRC connection re-establishment.
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