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[bookmark: _Toc414868220]XX	LTE/WLAN Aggregation and RAN Controlled WLAN Interworking 
XX.1	LTE/WLAN Aggregation 
XX.1.1	General
E-UTRAN supports LTE/WLAN aggregation (LWA) operation whereby a UE in RRC_CONNECTED is configured by the eNB to utilize radio resources of LTE and WLAN. The eNB supporting LWA is connected to WLAN via an ideal/internal backhaul in the collocated deployment scenario or a non-ideal backhaul in the non-collocated deployment scenario.
XX.1.2	Radio Protocol Architecture
In LWA, downlink PDCP PDUs are generated by the eNB PDCP entity and transferred to the UE via LTE RLC/MAC and/or WLAN, as depicted in Figure xx-1 for the collocated deployment scenario and in Figure xx-2 for the non-collocated deployment scenario below.


Figure XX.1.2-1: LWA Radio Protocol Architecture for the Collocated Scenario


Figure XX.1.2-2: LWA Radio Protocol Architecture for the Non-Collocated Scenario
In LWA, the UE may be configured with multiple bearers utilizing WLAN. 
Editor's note	A mechanism without WLAN MAC specification impact will be defined to allow the UE to differentiate PDCP PDUs which belong to different bearers and to detect which PDCP PDUs belong to which bearer.
Editor's note	LWA adaptation layer details and location (eNB or WT) are FFS.
LWA supports split downlink bearer operation in which a bearer is configured to use both eNB and WLAN resources. For split bearers, PDCP sublayer supports in-sequence delivery of upper layer PDUs based on Dual Connectivity reordering procedure. LWA supports transmission of uplink PDCP PDUs on LTE.
Editor's note	Concurrent operation of Dual Connectivity (DC) and LTE/WLAN aggregation for the same UE is a second priority.
Editor's note	Aggregation supports uplink transmissions on LTE. Other modes of operation for uplink will be discussed as a second priority

XX.1.3	Network Interfaces
In the non-collocated scenario, the eNB is connected to one or more “WLAN Termination” (WT) logical nodes via a Xw interface. In the collocated scenario the interface the eNB and the WLAN is up to implementation. For LWA, the only required interfaces to the Core Network are S1-U and S1-MME which are terminated at the eNB. No Core Network interface is required for the WLAN.
NOTE: WT is a logical node and 3GPP does not specify where it is implemented.
Editor's note	Authentication of the UE with WLAN is FFS.
NOTE: LTE/WLAN aggregation support at a WLAN does not preclude the implementation of legacy WLAN interworking (e.g. S2a, S2b or NSWO) in the same WLAN.
The overall architecture for the LWA non-collocated scenario is illustrated in Figure xx-3 below.


The Xw user plane interface (Xw-U) is defined between eNB and WT. The Xw-U interface provides non guaranteed delivery of user plane PDUs. The transport layer for data over Xw-U is built on IP transport and GTP-U over UDP over IP is used to transport the data streams. The Xw-U interface supports the flow control function based on feedback from WT. 
Editor's note	It is FFS whether the feedback can be alternatively provided by the UE.
Editor's note	It is FFS whether we need to distinguish between UP and CP WT.
The Flow Control function is applied when an E-RAB is configured to use WLAN and only for DL i.e. the flow control information is provided by the WT to the eNB for the eNB to control the downlink user data flow to the WT and to avoid that more than half the PDCP sequence number space is brought in flight.
The Xw control plane interface (Xw-C) is defined between eNB and WT. The application layer signalling protocol is referred to as Xw-AP (Xw Application Protocol). 
The Xw-AP protocol supports the following functions:
-	Transfer of WLAN metrics (e.g. bss load) from WT to eNB
Editor's note	Final decision on Xw transport is up to RAN3.

XX.1.4	Mobility
The UE supporting LWA may be configured by the E-UTRAN to perform WLAN measurements. As a baseline, the following WLAN metrics are used: WLAN channel utilization (BSS load), WLAN backhaul data rates, WLAN signal strength (Beacon RSSI).
Editor's note	This does not preclude direct provisioning of some metrics from WLAN to the eNB via Xw.
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 LWA, i.e., the UE may perform mobility (within a group of APs) 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. 
Editor's note	It is FFS how the IDs are provided to the UEs.
[bookmark: _Toc414868264]XX.2	RAN Controlled WLAN Interworking	
XX.2.1	General
E-UTRAN supports E-UTRAN controlled bi-directional traffic steering between E-UTRAN and WLAN for UEs in  RRC_CONNECTED. E-UTRAN may send a steering command to the UE and the upper layers in the UE shall be notified upon reception of such a command. Higher layers determine which traffic is offloadable to WLAN.
Editor's note	Traffic steering command format and content is FFS.
XX.2.2	Mobility
The UE supporting RAN Conrolled WLAN Interworking may be configured by the E-UTRAN to perform WLAN measurements. As a baseline, the following WLAN metrics are used: WLAN channel utilization (BSS load), WLAN backhaul data rates, WLAN signal strength (Beacon RSSI).
Editor’s note	This does not preclude direct provisioning of some metrics from WLAN to the eNB via Xw.
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 interworking, i.e., the UE may perform mobility (within a group of APs) 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. 
Editor's note	It is FFS how the IDs are provided to the UEs

Annex YY (informative):
LTE-WLAN Radio Level Integration and Interworking Enhancement Agreements
This Annex contains the RAN2 agreements on LTE/WLAN aggregation and interworking enhancement. The agreements are provided verbatim for reference.This annex shall be removed once the WI is completed.

YY.1	RAN2#89-bis
	Agreements
… for WLAN+LTE Aggregation…

1	In LTE/WLAN aggregation downlink, PDCP PDUs are generated by the eNB PDCP entity and transferred to the UE PDCP entity via LTE RLC/MAC and/or the WLAN (adaptation layer, tunnelling and interface between eNB, WLAN function and UE is FFS).

3	For LTE/WLAN aggregation the only CN interface is S1, terminated at the eNB. 
3a	This does not preclude the implementation of “legacy” WLAN interworking (e.g. S2a, S2b or NSWO) in the same WLAN.

5	The “WLAN logical node” (WLN) is connected to the eNB. Beyond this no other CN interfaces are specified or required for aggregation. 
(FFS: Authentication of the UE with WLAN (via the eNB or directly to the CN)

6	We define a logical “WLAN logical node” (WLN) in the scope of this WI and don’t specify in any further detail where the functionality specified for this WLN should/will be implemented (up to implementation). 

FFS whether we need to distinguish e.g. UP and CP WLN

7a	For a 3C architecture flow control is necessary for the eNB to determine the amount of data to route towards the WLN. (FFS whether flow control runs between WLN and eNB or whether the feedback could e.g. be provided by the UE.)

7b	For a 2C architecture at least feedback is needed for the eNB to avoid that more than half the PDCP sequence number space is brought in flight. (FFS whether this is provided by a flow control mechanism from the WLN or by the UE)

9	LTE/WLAN Aggregation should support multiple bearer transmission per UE via WLAN. A mechanism without WLAN MAC specification impact will be used in order for the receiver to differentiate PDCP PDUs which belong to different bearers. 


12	Concurrent operation of DC and LTE/WLAN aggregation for the same UE can be considered as a second priority.

13	Aggregation will support uplink transmissions on LTE. Other modes of operation for uplink will be discussed as a second priority.



Editor’s note	from RAN2#90 the term “WT” is used instead of “WLN”.
	Agreements
For aggregation and interworking enhancements

1	We extend the RRM measurement framework by adding WLAN measurement reporting. 

2	As baseline the measurement metrics defined in Rel-12 for RAN rules are supported for reporting
(This does not preclude direct provisioning of measurements from WLAN to eNB)

3	The eNB may configure measurement objects for WLAN measurements. 

4	For interworking enhancements the eNB may send a steering command to the UE (actual format and content is FFS)

5	RAN2 considers the interface for directly providing metrics such as BSS load from WLAN to eNB as beneficial (for the deployments where an interface is feasible) and suggests RAN3 to specify it as described in the WID. 




YY.2	RAN2#90
	Agreements

For WLAN Aggregation…

2	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

3	UE mobility across such groups of APs is controlled by the eNB e.g. based on measurement reports provided by the UE. 




	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




	Agreements

For interworking
1	As in Rel-12 higher layers determine which traffic is offloadable.

2a	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 interworking, i.e., the UE may perform mobility transparent to the eNB
FFS how the IDs are provided to the UE.

2b	UE mobility across such groups of APs is controlled by the eNB e.g. based on measurement reports provided by the UE.
	



	=>	We will send an LS to SA3 indicating that we discussed an eNB-assisted PSK authentication which is intended to allow authentication between UE and WLAN without CN interaction. Refer to DC SeNB security with SeNB. Indicate that we also intend to support aggregation with existing 802	
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