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1 Introduction
At RAN#67, a new Work Item on LTE-WLAN Radio Level Integration and Interworking Enhancement [1] was approved. For the user plane architecture and functionality, the following agreements were made during RAN2 #90 [2]: 
	Agreements
1
We define a DC-like UP interface (GTP-U) between the eNB and the WT 

2
LTE-WLAN aggregation, flow control runs between WT and eNB. 

4
For 3C-mode LTE-WLAN aggregation, the Rel-12 PDCP reordering behaviour is adopted




This contribution gives some further considerations on the adoption of the adaption layer in the user plane and its potential functionalities for LTE-WLAN aggregation.
2 Discussion
During the discussion in RAN2#89bis and #90, to minimize the impact on IEEE 802.11 specification, an adaption layer is being considered to be introduced in order to adapt PDCP packets from LTE to be transported by WLAN. Currently, the adaption layer located in the eNB or WLAN or standalone adaption layer is considered as three main alternative locations for the adaption layer. In RAN2 #90, it is agreed that a DC-like UP interface is defined between eNB and WT. Therefore, compared with adaption layer located in the eNB, we should consider the case of adaption layer located in the WLAN firstly, since the most of the functionalities of X2 interface specified for dual connectivity for PDCP data forwarding and flow control could be directly reused without much standardization effort. For the standalone adaption layer, a new physical entity should be introduced in the network, and the entity is located in the middle of eNB and WLAN AP or AC. If the standalone adaption entity is used to be served as the WT, X2 interface defined in Rel-12 Dual Connectivity can be reutilized as the interface between adaption entity and eNB as well. Therefore, the standalone adaption layer could also be considered as potential user plane architecture. However, one thing to note that, for the interface between the adaption entity and WLAN, a new interface should be defined and corresponding standardization efforts are expected. 
The user plane architecture for 3C-mode LTE-WLAN aggregation with adaption layer located in WLAN and standalone adaption layer are shown in Figure 1. 
Proposal 1: The adaption layer located in WLAN and standalone adaption layer should be considered by RAN2.
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(a) Adaption layer located in WLAN
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(b) Standalone adaption layer
Figure 1. Potential user plane architecture for LTE-WLAN aggregation
Different form the user plane architecture of Rel-12 Dual Connectivity, the SeNB is replaced with WLAN for LTE-WLAN aggregation. Since the WLAN protocol is different from the LTE protocol, some functions provided by the LTE RLC & MAC layer may not be supported by the WLAN MAC layer, and the requirement from the upper layer of LTE may not be understood and fulfilled by WLAN MAC layer. Therefore, the adaption layer together with the WLAN MAC layer should try to realize a similar function of the LTE RLC & MAC layer.

Bearer identification
It is agreed that multiple bearer transmission per UE via WLAN is supported. LTE differentiate bearers by the logical channel ID (LCID) assigned by MAC Layer. However, for WLAN MAC layer, there is not such field for UE to decide which bearer the received PDCP PDU belongs to. The LCID added as the header of packets received form PDCP of eNB by the adaption layer will be a very simple and efficient solution.
QoS handling
In LTE, to fulfil the QoS requirement for different services, 9 QCI levels are defined for GBR and non-GBR traffics. And the QCI requirement is fulfilled via the RLC entity type and MAC scheduler. However, the QoS levels of LTE cannot be understood and translated to the QoS level of WLAN directly. For the QoS of WLAN, EDCA is used to support service with different QoS requirements. 4 AC (access categories) are defined with different access parameters corresponding to the priorities of channel access for different ACs. To provide a similar QoS as LTE, the adaption layer should map the QoS requirement form eNB into a corresponding AC of WLAN.
Proposal 2: The following functionalities could be supported by the adaption layer:
· Bearer identification
· QoS handling
3 Conculsion
In this contribution, some considerations on the adoption of adaption layer in user plane and its positional functionalities for LTE-WLAN aggregation, and the following proposals are obtained:

Proposal 1: The adaption layer located in WLAN AP and standalone adaption entity should be considered by RAN2.

Proposal 2: The following functionalities could be supported by the adaption layer:

· Bearer identification
· QoS control
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