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1. Introduction
In Release-13, the LWA configuration is released upon LTE handover even if the UE is connected to the WLAN with the same WT and thus LWA needs to be re-configured by the target eNB. A more optimized design is to keep the WLAN connection with LWA configuration active during LTE handover. This was also captured as one of the objectives of the new WI on “Enhanced LWA” as “to support intra and inter eNB handover without WT change” [1].
In this contribution, we discuss the procedural and signalling changes needed for this objective and propose a corresponding call flow.
2. Discussion
The essential part of the LTE handover without WT change is signaling between source and target eNBs over X2 for keeping the LWA configuration at the WT. This signaling can be done internally for intra-eNB handover but new message elements need to be introduced for inter-eNB handover
The first step for this procedure is transferring the LWA configuration information (will be called UE LWA Context) from source to target eNB in the Handover Request. The UE LWA Context need to include the following:

· Configuration of LWA bearers: which E-RABs are LWA bearers or not

· WLAN mobility set: so that the target eNB is aware of this set and can change it, for example according to its own coverage area

· WLAN MAC Address: required for WT Addition by the target eNB

· WT ID: required for the target eNB to identify the WT and set up Xw interface if it does not exist
Other elements such as WT Counter and WT UE XwAP ID can also be optionally included if found to be useful.
Proposal 1: The source eNB includes the UE LWA context in X2 Handover Request.
Proposal 2: The UE LWA Context includes the configuration of LWA bearers, WLAN mobility set, WLAN MAC address, and WT ID.

The next step is for the target eNB to communicate with the WT to establish the Xw interface for this UE. This step can be done after handover completion, i.e. reception of RRC Connection Reconfiguration Complete (Option 1) or at the beginning of handover, i.e. immediately after receiving the Handover Request (Option 2).
Option 1 is better since it does not introduce additional delay incurred by WT addition procedure to the LTE handover compared to Option 2. In addition, if the LTE handover fails, the source eNB can still keep the original LWA configuration. A third and important benefit is that the source eNB can continue to offload traffic to WLAN for LWA bearers during handover whereas in option 2 the data flow through WLAN will stop until the LTE handover is complete. Option 1 also eliminates the need to keep WT in a transition state, whereas in Option 2 WT accepts the addition request from the target eNB but still keeps the source eNB interface for this UE. 
Proposal 3: WT Addition by the target eNB will happen after LTE handover completion.

The target eNB cannot change a LWA bearer to LTE only during Handover Request in Option 1 since the UE will then stop monitoring WLAN for this bearer. But this is actually beneficial as it allows to keep the WLAN transmissions active during LTE handover and the bearer type change can be done after handover completion by the target eNB.  Note that the target eNB can still modify the WLAN mobility set in Handover Request Acknowledgment and mobility within WLAN mobility set can still occur (within the same WT) during this time.
It is feasible to allow target eNB to admit non-LWA bearers as LWA bearers and inform the source eNB which can reflect this in the HO Command in the new LWA Configuration. For such bearers, data flow through WLAN will start after WT addition by the target eNB is completed.
Proposal 4: The target eNB can signal a modified WLAN mobility set as well as admit a non-LWA bearers as LWA bearers in the Handover Request Acknowledgement; the source eNB signals the changes in the HO command.
After receiving the HO command, the UE will attempt access at the target eNB as in regular LTE handover. One difference could be that source eNB can skip forwarding of downlink data for LWA bearers so that it can continue to use WLAN for their transmission until after the path switch from the CN is complete. However this should be left to eNB implementation (i.e. the source eNB can forward data for such bearers to both target eNB and to WLAN).
After UE successfully completes RRC Reconfiguration for handover, the target eNB will perform path switching and only after this step perform the WT Addition as defined in Release-13.
A call flow which incorporates the above proposals is shown in Figure 1 below:
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Figure 1 Inter-eNB handover without WT change
The steps which (may) require changes compared to regular inter-eNB handover are shown in red. These are:
Step 4: The source eNB sends the UE LWA Context in the Handover Request.
Step 5: The target eNB accepts Handover Request; in the response it can modify Mobility Set and accept LTE only bearers as LWA bearers
Step 6: The source eNB updates the LWA configuration in the HO command if target eNB makes such changes in Step 5.
Step 12: The source eNB requests release of the resources at WT (this step can be omitted and WT Addition by the target eNB can be used as a trigger for the release).
Step 13-15: WT Addition procedure per Release-13 LWA. If the target eNB decides to change the Mobility Set, remove LWA bearers, or update WT Counter, it can signal the new elements during this set. In that case, the target eNB can reconfigure the UE (RRC Connection Reconfiguration) accordingly.

Proposal 5: The call flow in Figure 1 should be adopted as a baseline for inter-eNB handover without WT change.
3. Conclusion
In this contribution, we discussed LTE mobility without WT change and proposed changes needed for this goal. In particular:
Proposal 1: The source eNB includes the UE context for LWA configuration in X2 Handover Request.

Proposal 2: The UE LWA Context includes the configuration of LWA bearers, WLAN mobility set, WLAN MAC address, and WT ID.
Proposal 3: WT Addition by the target eNB will happen after LTE handover completion.

Proposal 4: The target eNB can signal a modified WLAN mobility set as well as admit a non-LWA bearers as LWA bearers in the Handover Request Acknowledgement; the source eNB signals the changes in the HO command.

Proposal 5: The call flow in Figure 1 should be adopted as a baseline for inter-eNB handover without WT change.
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