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Discussion and Decision
1      Introduction
In Rel-13, 3GPP defined LTE-WLAN Aggregation (LWA) feature; however due to time constraints, a number of proposed enhancements were left out. In RAN#71, a new Rel-14 work item eLWA [1] has been approved. One of the objectives is the “Mobility optimizations, e.g. intra and inter eNB handover without WT change and improvements for Change of WT”. 
During last meeting, an LS was sent to SA3 regarding security key issue for this enhancement. While SA3 discuss this matter, RAN2 and RAN3 can progress on the overall fall flow discussion for HO without WT change. 

In this contribution, we discuss different proposals raised in the previous meeting and provide detailed stage 2 text proposal for handover without WT change.
NOTE: this contribution is submitted to both RAN2 and RAN3 as it is currently not entirely clear which group shall define the call flow. It is proposed that the rapporteur coordinates between RAN2 and RAN3 to prevent overlapping and conflicting discussions. 
2      Discussion
In Rel-13 LWA, the handover without WT change procedure is not supported. Rel-13 LWA assumes that source WT is released before handover by the source eNB and target WT is added by the target eNB after handover, which may result in service interruption visible to the user. We believe optimized handover without WT change procedure may be beneficial for two reasons: to prevent packet loss during the transition and, if possible, to allow the UE to remain associated to the current serving WLAN AP. 

In order to keep the UE remain associated, some security issue will need to be resolved. During last meeting, RAN2 has sent an LS to SA3 regarding this issue. While SA3 discuss this matter, RAN groups can proceed on the call flow discussion, which is the focus of the current paper. In particular, in this contribution, we compare two options for the signaling flow and draft a text proposal for the procedures for handover without WT change.
2.1     Signaling flow 

Figure 1 shows current WT Addition procedure for illustrative purposes. In step 1, the eNB may either decide to request resources from the WT of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the eNB and the WT together, or even more. Then in step 2, the WT can choose to admit the full or partial WLAN resource request and responds with WT request Acknowledge. The new radio configuration is sent to the UE in step 3. 
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Figure 1: Current WT Addition procedure
There are two options for signalling flow for handover without WT change as mentioned in [3]:

· Option 1: WT addition request after handover request (shown in figure in section 2.2)

· Option 2: WT addition request after handover complete and WT release request from source eNB (proposed in [3])
Figures 2 and 3 below illustrate options 1 and 2, respectively. 
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Figure 2: Option1: handover without WT change
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Figure 3: Option2: handover without WT change [3]

Option 1 is more efficient in terms of signaling, as in case WLAN configuration changes during handover (e.g. if WLAN mobility set is updated or certain bearers are not admitted), the same RRCConnectionReconfiguration message can be used to deliver both LTE and WLAN configuration to the UE. In option 2, the target eNB either forces to use the same configuration as the source eNB or it has to send RRCConnectionReconfiguration message to the UE after receiving the WT Addition Request Acknowledge from the WT. Then the UE will need to send back the RRCConnectionReconfigurationComplete message to the target eNB. This is double the signaling and double the service interruption time. Therefore, option 1 is preferred. The draft text proposal is in section 2.2.

Proposal 1: RAN3 to adopt option 1 signaling flow for handover without change of WT.

A stage-2 text proposal based on the above is provided below. A baseline stage-2 CR is also provided in [3].
Text proposal for TS 36.300 
------------------------------------Change start--------------------------------------
22A.1.7.x
Handover without WT change

The handover without WT change procedure is initiated by source eNB and used keep the UE associate with the WT during handover. 
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Figure 22A.1.7.x-1: Handover without WT change

1. Source eNB issues a HANDOVER REQUEST message to target eNB passing necessary information to prepare the HO at the target side (UE X2 signalling context reference at source eNB, UE S1 EPC signalling context reference, target cell ID, KeNB*, RRC context including the C-RNTI of the UE in the source eNB, AS-configuration, E-RAB context and physical layer ID of the source cell + short MAC-I for possible RLF recovery, UE LWA capability support, LWA configuration information including mobility set, the current WT and the security key). UE X2 / UE S1 signalling references enable the target eNB to address the source eNB and the EPC. The E-RAB context includes necessary RNL and TNL addressing information, and QoS profiles of the E-RABs. 
2. The target eNB initiates the WT Addition procedure with the LWA configuration information sent by source eNB.

3. If the WT is able to admit the full or partial WLAN resource request, it responds with WT Request Acknowledge. 
4. The target eNB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source eNB. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE as an RRC message to perform the handover. The container includes a new C-RNTI, target eNB security algorithm identifiers for the selected security algorithms, may include a dedicated RACH preamble, and possibly some other parameters i.e. access parameters, SIBs, the (modified) Mobility set configurations and the LWA setup configurations etc. The HANDOVER REQUEST ACKNOWLEDGE message may also include RNL/TNL information for the forwarding tunnels, if necessary.

NOTE:
As soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE, or as soon as the transmission of the handover command is initiated in the downlink, data forwarding may be initiated.
5. The eNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration, including LWA configuration. 
6. The UE applies the new configuration including the LWA configuration. If the current WLAN is part of the newly configured WLAN mobility set (controlled by the target WT) the UE may remain associated to that WLAN, otherwise it associates with another WLAN. 
7. The UE replies with RRCConnectionReconfigurationComplete message.
8. The WT optionally sends the WT Association Confirmation message (when the UE remains associated, the WT does not send the association confirmation message to the target eNB).
9. If configured by the eNB, the UE sends WLANConnectionStatusReport message. 
------------------------------------Change end--------------------------------------
Proposal 2: RAN3 to adopt the above text proposal for handover without change of WT.
3      Conclusion
As discussed in this paper, the benefits of the proposed procedure, compared to WT Release/Addition are twofold:

1. Packets buffered in the WT during HO will not be lost

2. If UE’s serving AP is controlled by both the source and the target WT, the UE may remain associated to the WLAN

We would also like to point out that this procedure is equally applicable to both intra and inter eNB handovers. At least in the former case it is reasonable to assume that the UE may remain associated to the same AP.
Based on the observations and the discussion above we propose
Proposal 1: RAN3 to adopt option 1 signaling flow for handover without change of WT.

Proposal 2: RAN3 to adopt the above text proposal for handover without change of WT.
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