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Introduction
[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37][bookmark: OLE_LINK83]In last RAN2 #90 meeting, the following agreements have been achieved:
	· The eNB provides the UE with a group of APs (e.g. by SSID, HESSID or BSSID) among which WLAN mobility mechanisms apply while still supporting aggregation, i.e., the UE may perform mobility transparent to the eNB.
· UE mobility across such groups of APs is controlled by the eNB e.g. based on measurement reports provided by the UE.


These agreements specify that add/change/release of the WLAN groups is still controlled by eNB via corresponding reconfiguration, but that the eNB may not need to perform LTE/WLAN aggregation (LWA) reconfiguration when UE associates with APs that belong to the same group. In this paper, we elaborate further on this interpretation and discuss the potential LWA mobility scenarios and other details (e.g. mobility procedure and relating signaling).
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2.1 Mobility scenarios
With the concept of “group of APs”, as depicted in Figure 1, we think there are four candidate LWA mobility scenarios:


Figure 1, LWA mobility scenarios
· Scenario 1: WT addition/release
·     e.g. eNB1 adds/releases WT1 for UE1.
· Scenario 2: WT change
· e.g. eNB2 changes WT2 to WT3 for UE2 via the LWA configuration.
· Scenario 3: Inter-eNB HO without WT change
· e.g. UE3 handover from eNB1 to eNB2 while remaining connected to WT4.
· Scenario 4: Inter-eNB HO with WT change (including LWA configuration upon HO)
·     e.g. UE4 associates with AP7 without LWA (assuming eNB1 does not support LWA toward WT5), and is configured with LWA upon moving to eNB2’s coverage.
For scenario 1~3, we think Rel-12 DuCo mechanisms could be applied with a few additional considerations such as:
· CP/UP termination (e.g. SeNB has the same termination point, but it is FFS on WT)
· “Group of AP” impact on UE-eNB signaling
· eNB-WT signaling (e.g. WT does not support SCG configuration, and how to handle QoS between eNB and WT is FFS)
For scenario 4, even for the same AP location, due to backhaul situation or particular deployment, it is possible the serving eNB can’t support LWA but a neighboring eNB can. 
Proposal 1: RAN2 is suggested to take these four mobility scenarios (i.e., WT addition/release, WT change, Inter-eNB HO without WT change, Inter-eNB HO with WT change) into consideration.
2.2 CP/UP termination impacts
With standardized CP/UP interface, the eNB can exchange CP-related information with WT (e.g. acquire the AP ID list belonged to the WT and WAN metrics) and the eNB can perform data forwarding to the WT via GTP-U protocol. We discuss the CP/UP termination impact in some detail in [1]. Briefly, we think there is no need to distinguish between the entities in the WT that deal with the control and user plane aspects (e.g., the Access Controller and Access Gateway) from eNB perspective, and there is no need to distinguish CP/UP termination from RAN2 point of view. Furthermore, we think the flow control is performed per AP and the WT should indicate the buffer size for each AP involved to the eNB regardless of whether the UP terminates at the AP or a higher level aggregation entity.  
Proposal 2: There is no need to distinguish CP/UP termination from RAN2 point of view and RAN2 is requested to send an LS to RAN3 to discuss whether the flow control is still performed per AP even when the UP terminates at a higher level aggregation entity (e.g. WLAN Gateway).
2.3 eNB-UE signaling
The eNB may initiate LWA configuration based on UE’s measurement reporting. With the introduction of the “group of APs” concept, the eNB may provide a list of APs per group to the UE and perform measurement configuration toward particular AP groups. If a “group-level” measurement report is adopted, then the UE does not need to report measurement results (e.g. Beacon RSSI) for all the APs within a group (that the UE can detect). For example, only the UE may report the strongest AP for RRM purposes. Note that, for scheduling purposes, the UE will need to report the serving AP’s measurements once LWA is activated. Further details are provided in [2].
After receiving the measurement report, the eNB could use RRCConnectionReconfiguration message to perform LWA configuration (e.g. indicate WT group ID with corresponding add/release behavior). We think it is better for the UE to send the RRCConnectionREconfiguraitonComplete without waiting for the WLAN association procedure to complete. Instead, upon LWA reconfiguration, the UE will signal a WLAN status report to inform eNB the association status after AP association procedure is executed. After receiving the WLAN status report, the eNB can commence data forwarding.
Proposal 3: Upon LWA reconfiguration, UE is requested to send WLAN status report to eNB after AP association procedure is executed.
It seems reasonable to assume that there exists a common UP terminated for all APs belonging to a particular group. In other words, the eNB does not need to change the data path when the UE moves within a group of APs. For a UE moving within a group of APs, it seems there is no need to send a WLAN status report when the AP change is successful. Thus, we think UEs only needs to send WLAN status report when AP association fails.
Proposal 4: When moving within a group of APs, the UE only sends WLAN status report when AP association fails.
2.4 eNB-WT signaling
Similar to Rel-12 DuCo mechanism, the eNB can send LWA addition/change/release requests to the target WT. There is the issue of how an E-RAB’s QoS requirements can be satisfied with LWA.
Proposal 5: The eNB is required to inform the WT which Access Class (AC) is to be used for concerned E-RAB.
Based on the above discussion and proposals, we also provide call flows for each scenario in the appendix.
Conclusions
In this contribution, we have considered some aspects of LWA mobility. Our proposals are as follows.
Proposal 1: RAN2 is suggested to take these four mobility scenarios (i.e., WT addition/release, WT change, Inter-eNB HO without WT change, Inter-eNB HO with WT change) into consideration.
Proposal 2: There is no need to distinguish CP/UP termination from RAN2 point of view and RAN2 is requested to send an LS to RAN3 to discuss whether the flow control is still performed per AP even when the UP terminates at a higher level aggregation entity (e.g. WLAN Gateway).
Proposal 3: Upon LWA reconfiguration, UE is requested to send WLAN status report to eNB after AP association procedure is executed.
Proposal 4: When moving within a group of APs, the UE only sends WLAN status report when AP association fails.
Proposal 5: The eNB is required to inform the WT which Access Class (AC) is to be used for concerned E-RAB.
Appendix (Call Flows)
· WT Addition 


· WT Release 


· WT Change 


· Inter-eNB HO without involving WT change 


· Inter-eNB HO involving WT change 
· We think WT change call flow could be applied for this scenario as well.
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