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1 Introduction

RAN3 has agreed to continue work on handovers without WT change. Some open issues were identified [1], including:
1. Definition of stage-2 call flows, in particular:

a. Whether WT Addition happens during or after Handover Preparation;

b. When does WT Release happen;

2. WLAN mobility set handling details;

3. How to minimize service interruption, signaling overhead and packet loss during the procedure;

4. Stage-3 impact: X2 (in particular which information to be transferred to the target eNB) and Xw;
5. OAM requirements, if any.

In this document we will discuss some of the above and propose solutions. Some issues were already introduced in [2] but now we provide additional analysis on the failure case.
2 Discussion
In our scenario of interest, inter-eNB handover takes place while the UE is associated with a WT. Two preliminary assumptions are:

1. Source and target LTE cells overlap with APs connected to the same WT;

2. Source and target eNBs have already set up Xw interfaces to the same WT.

Under these assumptions, the LWA connection can be kept during LTE mobility (avoiding release and subsequent re-addition of the same WT).

2.1 UE Context Reference and Mobility Set
Similarly to the DC case, the target eNB needs to know the UE context reference at the WT, including the WT ID and the UE identity. It seems beneficial for the target eNB to also know the current mobility set for the UE: the target eNB may either start using it as it is, or replace/modify it with a “known good” mobility set for the target cell (e.g. obtained from previous measurements by other UEs). The currently configured mobility set can be sent from the source to the target eNB during the X2 Handover Preparation procedure.
Proposal 1: The source eNB shall send to the target eNB the UE context reference at the WT (including WT ID and UE identity) and the currently configured mobility set for the UE in the X2 HANDOVER REQUEST message.
It seems also beneficial for the target eNB to receive current WLAN measurements from the UE, as an aid for further UE configuration and mobility set selection. This information can be included by the source eNB in the RRC Context IE signaled in the HANDOVER REQUEST message, without specification impact.
Observation 1: The source eNB may include current WLAN measurements from the UE in the RRC Context IE in the HANDOVER REQUEST message, without specification impact.
2.2 UE Identifier

The target eNB shall signal to the WT the UE identity received in the HANDOVER REQUEST message . The UE identity could be signaled from the source to the target eNB in two possible ways:

1. Using the WLAN MAC address of the UE;

2. Using the existing eNB UE XwAP ID or WT UE XwAP ID, assigned by the source eNB and by the WT respectively – both are known by the source eNB.

We can observe the following:

· The first option has no impact on the WT ADDITION REQUEST message;

· For the second option, a new IE is needed in both X2AP and XwAP, as well as new behavior text to ignore the existing mandatory UE Identity IE in the WT ADDITION REQUEST message in case the new identifier is sent;

· Signaling protocol-level identifiers instead of the WLAN MAC address over X2 seems like a better practice.

We have a slight preference for using the WT UE XwAP ID despite the slightly higher Stage 3 impact.
Proposal 2: The existing WT UE XwAP ID shall be signaled from the source to the target eNB as part of the UE context reference in the HANDOVER REQUEST message.

2.3 “UE Context Kept” Indicator

It seems beneficial for the eNBs to know whether the WT was able to keep the LWA connection for the UE; for this purpose, we could reuse the UE Context Kept Indicator IE, already defined in X2AP for DC. However, that would preclude the possibility of handing over a UE with both ongoing DC and LWA. Although such a possibility seems remote, it does not seem wise to preclude it in signaling, given the small impact of introducing a new indicator.
Proposal 3: Introduce a new WT UE Context Kept Indicator IE in X2AP and XwAP.
2.4 Signaling Flow

A possible procedure for inter-eNB handover without WT change, shown in Figure 1, is similar to the DC scenario.
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Figure 1 Inter-eNB handover without WT change.

The target eNB may reply to the source eNB without waiting for the reply from the WT, thus swapping steps 6 and 7 in Figure 1; this could significantly speed up the whole procedure. In principle it might also be possible to run steps 5 and 7 in parallel, to avoid nesting XwAP and X2AP procedures.
In case the WT replies with a WT ADDITION REQUEST REJECT message, the UE will not be able to re-associate with the WLAN at handover and will report a failure to the target eNB. In this case, the failure scenario could then look as in Figure 2 below. Figure 2 also shows parallel handling of X2 and Xw procedures by the target eNB, which can be considered a “worst case” for the failure scenario.

Notice that the source eNB has no way to know whether the WT accepted to keep the UE or not; the safest choice, therefore, would be for it to send the UE Context Kept Indicator IE in step 9’ anyway. In case the WT had accepted to keep the UE, it will only remove the part of the UE context relative to the source eNB; in case it had not accepted, it would simply ignore the IE and completely release the UE.

Proposal 4: The target eNB can run the WT Addition in parallel with the reply to the source eNB.
Proposal 5: The rest of the procedure for inter-eNB handover without WT change is similar to the DC scenario.
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Figure 2 X2 Handover Preparation and WT Addition Preparation running in parallel; failure scenario.

Proposal 6: Discuss and agree the related Stage 3 CRs [3]

 REF _Ref446326933 \r \h 
[4] as baseline.
3 Conclusions and Proposals
Our proposals are summarized below.
Proposal 1: The source eNB shall send to the target eNB the UE context reference at the WT (including WT ID and UE identity) and the currently configured mobility set for the UE in the X2 HANDOVER REQUEST message.
Proposal 2: The existing WT UE XwAP ID shall be signaled from the source to the target eNB as part of the UE context reference in the HANDOVER REQUEST message.

Proposal 3: Introduce a new WT UE Context Kept Indicator IE in X2AP and XwAP.
Proposal 4: The target eNB can run the WT Addition in parallel with the reply to the source eNB.
Proposal 5: The rest of the procedure for inter-eNB handover without WT change is similar to the DC scenario.
Proposal 6: Discuss and agree the related Stage 3 CRs [3]

 REF _Ref446326933 \r \h 
[4] as baseline.
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