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1
Introduction 
One of the objectives of this work item [1] are to specify the following additional features for LWA:

2.
Mobility optimizations, e.g. intra and inter eNB handover without WT change and improvements for Change of WT (RAN2, RAN3)
In order to keep the WLAN connection with LWA configuration active during LTE handover, WLAN re-association [2] issues have been raised in the previous meeting. In addition, target eNB needs to perform the WT addition procedure to request the WT to allocation WLAN resources to the UE. Further, a new LWA configuration may be given to the UE. In this contribution, based on the handover call flow, we will give our views on impact of LTE handover while keeping LWA.

2 Discussion
As shown in Figure 1, the WT addition procedure [3] is initiated by the eNB and is used to establish a UE context at the WT in order to provide WLAN resources to the UE.
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Figure 1 WT addition procedure
In order to achieve the purpose of mobility optimizations of this WI, the handover procedure together with the WT addition procedure could be presented as Figure 2. Two cases are considered to provide a new LWA configuration to the UE.
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Figure 2 Exemplary inter-eNB handover without WT change
Case 1: HO command. Source eNB (eNB1) includes LWA configuration in HO command, which may indicate UE to perform WLAN re-association. The WT addition procedure is completed before target eNB (eNB2) send Handover Request Acknowledge to source eNB.
Interruption: Handover latency will be increased because of the completion of the WT addition procedure. Target eNB waits response from WTs, so that the related information in LWA configuration is able to forward to source eNB and the UE. The interruption time may not be predictable. Handover completion is postponed.
Data forwarding: if eNB1 does not buffer data forwarded to WT, data may be pull back to eNB1, and then be forward to eNB2, which may increase data forwarding delay. 
PDCP deciphering: WT may buffer data from eNB1 and eNB2, and then forward to the UE. The UE may be confused with using new or old key for the ciphering of user data. The security key for the ciphering of user data (KUPenc) is derived from the KeNB key. Error may occur in the ciphering of user data. Furthermore, WT may mix data from eNB1 and eNB2, and then forwards to the UE. The ciphering of user data becomes a problem. RAN2 needs a new solution to fix the problem. There is SPEC impact.
LWA configuration: The UE may or may not keep the LWA configuration based on SA3’s reply on the necessity of WLAN re-association. UE’s behaviour is unknown till now. 

Observation 1: In Case 1, at least issues of handover interruption and PDCP deciphering need to be solved if RAN2 adopts this call flow.
Case 2: New RRCConnectionReconfiguration message from target eNB. Target eNB indicates UE to perform WLAN association/re-association after target eNB completes the WT addition procedure. It is similar with the current R13 LWA design, i.e., release and addition of LWA.
Interruption: The handover procedure proceeds as usual. There is no interruption time in handover. LWA service delay happens in WT release and addition. However, there is no SPEC impact.
Data forwarding: eNB1 stops forwarding data to WT. There is only path switch between source eNB and target eNB as defined today in the handover procedure.

PDCP deciphering: Since eNB1 stops forwarding data to WT, WT only forwards buffered data to the UE. The UE uses old key (source eNB) for the ciphering of user data before the UE receives a new LWA configuration or performs WT re-association. There may be no confusion of the security key for the ciphering of user data (KUPenc).
LWA configuration: After target eNB completes the WT addition procedure, target eNB will provide a new LWA configuration to UE. UE may release the previous LWA configuration from source eNB after handover. UE’s behaviour is clear.
Observation 2: In Case 2, LWA service delay may not meet the objective of mobility optimizations if RAN2 adopts this call flow.
    Based on the analysis, SPEC impact may be considerable while keeping the WLAN connection with LWA configuration active during LTE handover. Issues of interruption, delay, PDCP deciphering, and SPEC impact shall be carefully considered in mobility optimizations for eLWA. Benefits of mobility optimizations need to be clear. 
    Before making a decision, RAN2 should revisit benefits of mobility optimizations, especially in keeping the WLAN connection with LWA configuration active during LTE handover. Otherwise, RAN2 should stick on what has been defined in R13 LWA for handover cases, i.e., release and addition of LWA. Issues of SPEC impact, service interruption, WT re-association, key synchronization, and LWA configuration need further discussion. 
Proposal 1: RAN2 should revisit benefits and impacts of mobility optimizations in handover cases.
3
Conclusions
In this contribution, we discuss about the issues of LTE handover while keeping LWA. We conclude with the following observations and proposals:
Observation 1: In Case 1, at least issues of handover interruption and PDCP deciphering need to be solved if RAN2 adopts this call flow.
Observation 2: In Case 2, LWA service delay may not meet the objective of mobility optimizations if RAN2 adopts this call flow.
Proposal 1: RAN2 should revisit benefits and impacts of mobility optimizations in handover cases.
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