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1   Introduction
In RAN2#93bis meeting, mobility enhancements for eLWA including intra/inter eNB handover where WT does not change were discussed. RAN2 has sent a LS [1] to SA3 to confirm whether retaining the existing S-Kwt during handover for the UE is acceptable for the same WT while KeNB is changed. If the answer is yes, whether remaining associated with the WLAN is allowed after intra/inter-eNB handover without WT change. 
In this contribution, the issues related to mobility enhancement for eLWA are discussed. 
2   Discussion 
Generally speaking, the intentions of mobility enhancements are to minimize LWA service interruption, signaling overhead and packet loss during handover.  

Service interruption

During LWA operation, LWA data may be buffered at WT and WLAN network. After source eNB sends release message to WT, whether WT and WLAN network will stop transmission or continue transferring the buffered data depends on implementation. According to current TS 36.331 [3], UE will release LWA configuration autonomously when it receives the RRCConnectionReconfiguration including the mobilitycontrolinfo. Besides, UE needs to perform key refresh and becomes unable to decode the buffered data ciphered with the old key, which of course results in data interruption. 
Observation 1: service interruption is bound to happen upon HO execution. 
For Rel-13 LTE handover (all cases) requires release/add of LWA. That is, LWA configuration will be released autonomously upon handover. WLAN related measurement results are currently not included in X2AP message for LWA. Given WLAN measurement results, the target eNB is able to select an appropriate WLAN mobility set and make a decision on LWA.  However, even if WLAN measurement results are not available during HO preparation, the target eNB could still make a decision on LWA blindly. If one of the mobility enhancements is to provide LWA configuration during handover, LWA feature can be enabled in advance to a certain extent. However, the most time consuming procedure is WLAN connection procedure, which includes association, authentication and IP address assignment. We need to wait for SA3’s response to see if any of the WLAN procedure could be saved. 
Observation 2: by providing LWA configuration during handover, LWA feature can be enabled in advance to a certain extent. However, the most time consuming procedure is WLAN connection procedure. Whether WLAN connection procedure could be reduced depends on SA3’s response. 
Signaling overhead

One objective of the mobility enhancements is to include the new LWA configuration in the RRCConnectionReconfiguration message. However, compared with the legacy release/add procedure, only one RRC signaling used to convey the new LWA configuration can be saved. According to the release/add procedure, if WLAN measurement results are provided to the target eNB during HO preparation, the target eNB can directly perform LWA addition procedure after completing LWA release. On the contrary, if no WLAN measurement result is provided, the target eNB needs to send WLAN measurement configuration contained in RRCConnectionReconfiguration message. After obtaining WLAN measurement results, a separate RRC message is needed to convey the new LWA configuration. 
Observation 3: only one RRC signaling can be saved if the new LWA configuration is included in the RRCConnectionReconfiguration message. 
Packet loss
In current LTE handover procedure, packet will not be lost because of inter-node data forwarding and UE’s PDCP status report. In LTE dual connectivity, packet will not be lost because of data forwarding between the secondary eNB and the master eNB, between the source eNB and the target eNB, and UE’s PDCP status report [4]. Similarly in LWA, packet will not be lost because of data forwarding between WT and the source eNB, between the source eNB and the target eNB, and UE’s PDCP status report. 
Observation 4: given data forwarding and PDCP status report, packet will not be lost during HO for LWA. 
Based on the above analysis and observations, we can conclude that the reduction on signaling overhead is limited. In addition, the service interruption can’t be avoided and the reuse of WT is related to how fast UE can finish WLAN connection procedure. Therefore we have the following proposal:
Proposal 1: wait for SA3’s response to see if any of WLAN connection procedures can be saved. 
3   Conclusion
In this contribution, the issues related to mobility enhancements for eLWA are discussed.
Observation 1: service interruption is bound to happen upon HO execution. 
Observation 2: by providing LWA configuration during handover, LWA feature can be enabled in advance to a certain extent. However, the most time consuming procedure is WLAN connection procedure. Whether WLAN connection procedure could be reduced depends on SA3’s response. 
Observation 3: only one RRC signaling can be saved if the new LWA configuration is included in the RRCConnectionReconfiguration message. 

Observation 4: given data forwarding and PDCP status report, packet will not be lost during HO for LWA. 
Proposal 1: wait for SA3’s response to see if any of WLAN connection procedures can be saved. 
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