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Introduction
In Rel-14, the following LTE-WLAN Aggregation (LWA) enhancements have been introduced: UL aggregation on LTE and WLAN, mobility enhancements (handover without WT change), 60GHz band support, neighbour eNB reporting for ANR and WLAN suspend/resume.
2
Description
Release-14 Enhanced LWA builds on top of the baseline Release-13 functionality, adding the following enhancements:
· Uplink transmission on WLAN, including uplink aggregation

· Mobility enhancements, specifically support for handover without WT change

· Support for 60GHz 802.11 band

· Automatic Neighbour Relation (ANR) 

· WLAN suspend/resume

Release-13 LWA supports uplink transmission on LTE only. Uplink support added in Release-14 is conceptually similar to Dual Connectivity (DC) uplink support, with some adjustments made for WLAN: the eNB may configure an uplink data split threshold and if the data available for transmission in the UE is above that threshold, the UE submits PDCP PDUs to either AM RLC entity or WLAN. The selection of which PDCP PDUs to send via LTE or WLAN is left of UE implementation. If the data available for transmission is below the configured threshold, the UE sends PDCP PDUs via LTE or WLAN, as configured by the eNB using another IE.
In Release-13, LWA configuration is released upon handover. In Release-14, an enhancement has been added, allowing the UE to retain the LWA configuration and therefore to remain associated to the current WLAN AP (if in coverage) during handover. Therefore, during LTE HO, WLAN transmission and reception can continue. To support this functionality, a new procedure referred to as “Handover without WT change” has been defined. In this procedure, during the handover, the target eNB initiates the WT Addition procedure (to the same WT the UE is associated with) and the source eNB may postpone the WT Release Request, so that the data may be sent/received via WLAN during the HO. As the UE may need to temporary use two keys to decipher PDCP PDUs received from the target eNB and from the source eNB (via the WT), the end marker approach has been agreed, in which the source eNB sends the end marker after sending the last PDCP PDU. The UE uses the end marker indication to switch to the target eNB security key.
To support IEEE 802.11 operating in the 60GHz band (aka WiGig), this band has been added into RRC and Xw-AP protocols.
For ANR, measurement enhancements have been defined, allowing reporting of WLANs outside the list of WLAN IDs in the WLAN measurement object. Additionally, Xw-AP enhancements have been agreed, to allow WT reporting of neighbour eNBs – which allows the eNB to deduce the information about the WLAN network topology, thus reducing the OAM effort required for LWA deployment.

Additionally, WLAN suspend/resume indication from the UE has been added. This enhancement allows the UE which needs to temporary connect to another WLAN (e.g. a smart watch) not to tear down LWA connection.
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