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1. Introduction
In the last RAN2 meeting [1], the WT addition procedure as shown in Figure 1 is agreed as the baseline and is introduced in the 36.300 running CR [2]. Some issues, such as the necessity of Status Indication message and the WT Association Confirmation from UE to eNB, are still FFS. The detailed information included in each message of the WT addition procedure needs to be clarified as well. In this contribution, we would like to discuss the remaining issues and the suggested content in the corresponding messages of the WT addition procedure.
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Figure 1. WT Addition Procedure

2. Discussion
It was agreed to introduce separate capability bits for interworking and aggregation [1]. Accordingly, in the beginning, the eNB requests the transfer of UE radio access capabilities for LWA and the UE reports its LWA capability afterwards. However, it is tricky that even if the UE has LWA capability, it does not mean the UE can perform the LWA procedure as well. One obvious case is that the UE has LWA capability but turns off the WLAN modem for some reasons. If the UE could send the Status Indication message for the eNB to realize the LWA modem is on or off, the eNB could decide whether to configure the UE WLAN measurements [3]. Other usage of the Status Indication message was proposed to indicate user preference or the willing to LWA [4]. Especially, when the UE has already associated to a WT (or AP) based on the user preference, the eNB shall respect user preference and does not intend to perform the following steps of the LWA addition procedure, which may work in vain. Therefore, the Status Indication message is beneficial for the NW to realize whether to configure UE WLAN measurements and to avoid the unnecessary attempts for LWA operation.
Proposal 1: Status Indication message is beneficial for the NW.
After receiving the measurement report, the eNB can then decide whether to perform LWA operation with the selected WT for certain radio bearers for the UE based on the eNB load condition and/or WLAN load information. Similar to the procedure of Release-12 Dual Connectivity [5], the eNB shall request for the WLAN resources, especially for non-co-located deployments. The WT Resource Request message shall include the QoS-like parameters per target bearer and UE MAC address. In the design of Dual Connectivity [5], the QoS for the respective E-RAB is provided to the SeNB for resource allocation. Based on the same concept, the QoS-like parameters are also required for QoS support. Using Priority Code Point (PCP) to indicate the QoS treatment could be considered as one possible QoS-like parameter [6]. The types and details of the QoS-like parameters could be further discussed.
Proposal 2: WT Addition Request message including the QoS-like parameters per target bearer and the UE MAC address is transmitted from the eNB to the target WT for LTE-WLAN aggregation.
If the target WT accepts the resource request, it shall send the permission message, i.e., WT Addition Request Acknowledge, back to the eNB which contains WT Configuration. In the design of Dual Connectivity [5], the corresponding permission message carriers the SCG configuration that includes the dedicated radio configuration of SeNB. Following the same concept, the WT Addition Request Acknowledge message would also need to carry the WT configuration that includes the dedicated radio configuration of the WT. The dedicated WT configuration may include the AP identifier, central frequency, and bandwidth, considering that the WT may be with multiple carriers or other private SSID. The details of the dedicated WT configuration could be further discussed.
Proposal 3: WT Addition Request Acknowledge message including WT configuration is transmitted from the target WT to the eNB for response.
Once the eNB receives WT Resource Request Acknowledge message from the AP, the eNB transmits to the UE the RRCConnectionReconfiguration message including the dedicated WT configuration, target bearer ID, and bearer-type indication as well as a mobility set as the Aggregation Command for aggregation operation. Currently, in Release-12 Dual connectivity [5], the bearer-type indication is given implicitly since the UE could recognize the bearer type change according to the content of drb-ToAddModList and drb-ToAddModListSCG [7]. However, for LTE-WLAN aggregation, there is no such IE for WT in the dedicate WT configuration to do so. Therefore, the eNB shall provide the explicit bearer-type indication in the Aggregation Command message instead. Since we intend to support both 2C and 3C solutions so far, the bearer-type indication shall at least include the bearer type changing to split 2C, split 3C, and legacy.
Proposal 4: The RRCConnectionReconfiguration for aggregation operation shall include the WT-related configuration, the target bearer ID(s), the corresponding bearer-type indication(s) as well as the mobility set.
Furthermore, in Release-12 Dual Connectivity, SCG Failure Information procedure is introduced to inform E-UTRAN about an SCG failure the UE has experienced [5]. Upon detecting SCG failure, the UE suspends all SCG bearers and suspends SCG transmission for split bearers. To integrate with WT, the similar procedure shall also be introduced for the eNB to know the occurrence of WT failure such that the eNB could take the appropriate actions for the bearers using the WLAN resource via reconfiguration, and also the UE could avoid unnecessary transmission and/or reception to/from the target WT. The WT failure report may only be an indication or the message with the failure cause. For example, the failure cause may be exceeding the maximum number of attempts to associate or worse WLAN throughput. Like the SCG Failure Information procedure of Dual Connectivity, the parameters used for WT failure report for LWA shall also be configurable.

Proposal 5: WT Failure Report is required for LTE-WLAN aggregation.
In Release-12 Dual Connectivity, the UE performs synchronisation towards the PSCell of SeNB without sending another confirmation message to MeNB to inform the success of synchronisation. Instead, the SCG Failure Information procedure is used so that the UE would report SCG failure if the synchronisation towards the PSCell of SeNB failed. If the WT Failure Report is introduced, the concept could be reused as well. That is, the eNB can start data forwarding to WT once receiving the WT association confirmation. On the contrary, if the eNB receives the WT Failure Report from UE, not the WT association confirmation from WT, the eNB would need to reconfigure the UE accordingly.

Proposal 6: With WT Failure Report, WT Association Confirmation from UE to eNB is not required.
3. Conclusions
In this contribution, we give the following proposals for the overall LWA procedure.
Proposal 1: Status Indication message is beneficial for the NW.
Proposal 2: WT Addition Request message including the QoS-like parameters per target bearer and the UE MAC address is transmitted from the eNB to the target WT for LTE-WLAN aggregation.

Proposal 3: WT Addition Request Acknowledge message including WT configuration is transmitted from the target WT to the eNB for response.

Proposal 4: The RRCConnectionReconfiguration for aggregation operation shall include the WT-related configuration, the target bearer ID(s), the corresponding bearer-type indication(s) as well as the mobility set.

Proposal 5: WT Failure Report is required for LTE-WLAN aggregation.
Proposal 6: With WT Failure Report, WT Association Confirmation from UE to eNB is not required.
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