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1. Introduction

For LTE/WLAN Aggregation (LWA) [1], RAN2 has made several agreements on the control plane architecture and signaling. In this contribution, we discuss some of the remaining open issues and provide proposals on those.
2. Discussion
Capability and WLAN parameters:
It was already agreed in RAN2#91 that the UE will report separate capabilities for LWA and LWI. For LWA, since data is transmitted also on WLAN, it is necessary for the eNB to know the UE’s maximum supported data for WLAN. In addition, since the UE may be able to support different combinations of LTE and WLAN data rates for a total aggregate, it is beneficial to signal these different combinations.

Proposal 1: For LWA, the UE should signal its supported WLAN data rate and different data rate combinations for LTE and WLAN. 
RAN2 has discussed eNB based authentication for WLAN similar to Dual Connectivity and SA3 has already started working on the details. For this process, it is necessary that the eNB should get WLAN MAC address from the UE. This identity can also be used to identify UEs on Xw and it is the major option as discussed in RAN3. RAN2 has also agreed for the UE to signal the supported WLAN bands. Since an STA may not support all the channels in the band and it is more beneficial to have measurement configurations at channel granularity, this signaling should be extended to include channel information.
Proposal 2: The UE will signal its WLAN MAC address to the eNB. The UE will also include its supported WLAN channels.
The knowledge of network capability to support aggregation and interworking enhancement can be used by the UE to improve IDLE mode mobility. For example, the UE can prioritize selecting cells which support aggregation and interworking. Since the UE needs to move to CONNECTED mode for traffic steering commands, being in the “right” cell will expedite this process. This identification can be broadcasted by the eNB in SIB1 or 2. 

Proposal 3: An eNB can signal its capability to support aggregation and/or interworking enhancement in SIB1 or SIB2.
Traffic Steering:

It was already agreed that the traffic steering is at bearer level for LWA and APN level for LWI. 

For LWI, the steering command is sent to upper layers similar to Rel-12 as captured in the running stage-2 CR. The handling of the command at the upper layers will have be discussed and agreed in SA2. 

For LWA, the UE should follow the steering command unless it is not able to do so because of WLAN radio and association problems, user preferences, and other internal issues (e.g. WLAN turned off by user or other WLAN configured by HLOS). A separate message with possible cause values for such cases should be defined as captured in the RAN2 email discussion for RRM. If the UE does not send such a message to the eNB, it shall follow the steering command. We note that this still allows giving higher priority to UE preferences and operation with other (non-operator or operator non-LWA) WLAN networks.

Proposal 4: For LWA, when the UE is associated with WLAN which supports LWA, the UE shall follow the traffic steering command unless it can’t do so because of internal or WLAN problems in which case it shall send a corresponding “LWA Status” message to the eNB.
It is also essential to distinguish downlink and uplink in traffic steering which gives eNB more flexibility on choosing LTE or WLAN for each direction. Since LTE uplink is fully scheduled and controlled by the eNB, it is more reliable and efficient for multiple access compared to multiple-access scheme in WLAN. The flexibility to have separate and downlink can improve total system performance; for example in case of TCP, sending the ACK messages on LTE while receiving data on WLAN can give much better performance. This separation is also in line with Dual Connectivity split bearer where the uplink can be served by a different eNB than downlink as well as the RAN2 agreement to keep LWA uplink on LTE by default. 
Proposal 5: For LWA, the traffic steering command will include downlink and uplink separately. 

On downlink, the data bearer could be always on LTE; for example the eNB may put high QoS traffic such as VoLTE on LTE. It could also be served by either LTE or WLAN (aggregation mode). An “LTE only” mode is useful since UE can stop monitoring WLAN if all bearers are on LTE thus saving power. There is no reason to have a WLAN only mode since the monitoring of LTE is already covered by DRX and other mechanisms. In addition, the aggregation mode already covers this option and the UE does not need to know whether all or some of the PDCP PDUs will be served by WLAN. This does not necessarily mean that all the UEs have to support simultaneous data reception on both LTE and WLAN under all reordering requirements. The UE can signal such capability (e.g. supported data rates and reordering buffer size) which the eNB can use in its scheduling decisions. However, the eNB does not need to inform the UE how it is going to schedule packets between LTE and WLAN. For uplink, RAN2#89bis already agreed that the “Aggregation will support uplink transmissions on LTE. Other modes of operation for uplink will be discussed as a second priority”. Therefore, it is sufficient to have the following for downlink only at this stage:

Proposal 6: For LWA, the steering command will indicate LTE only or aggregation (LTE+WLAN) modes for a bearer on downlink.
3. Conclusions and Proposals
In this contribution, we discussed some of the remaining open issues for control plane and propose the following:
Proposal 1: For LWA, the UE should signal its supported data rate for WLAN and different data rate combinations for LTE and WLAN. 
Proposal 2: The UE will signal its WLAN MAC address to the eNB. The UE will also include its supported WLAN channels.

Proposal 3: An eNB can signal its capability to support aggregation and/or interworking enhancement in SIB1 or SIB2.
Proposal 4: For LWA, when the UE is associated with WLAN which supports LWA, the UE shall follow the traffic steering command unless it can’t do so because of internal or WLAN problems in which case it shall send a corresponding “LWA Status” message to the eNB.

Proposal 5: For LWA, the traffic steering command will include downlink and uplink separately. 

Proposal 6: For LWA, the steering command will indicate LTE only or aggregation (LTE+WLAN) modes for a bearer on downlink.
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