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BEGINNING OF CHANGES
3.1
Definitions

SKIP UNCHANGED TEXT
Split bearer: in dual connectivity, a bearer whose radio protocols are located in both the MeNB and the SeNB to use both MeNB and SeNB resources.
LWA bearer: in LTE-WLAN aggregation, a bearer whose radio protocols are located in both the eNB and the WT to use both eNB and WT resources.
Timing Advance Group: a group of serving cells that is configured by RRC and that, for the cells with an UL configured, use the same timing reference cell and the same Timing Advance value.
WLAN Termination: logical node that terminates the Xw interface on the WLAN domain.
SKIP UNCHANGED TEXT
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

SKIP UNCHANGED TEXT
U-plane
User plane

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network

UpPTS
Uplink Pilot Time Slot
VRB
Virtual Resource Block

WLAN
Wireless Local Area Network
WT
WLAN Termination
X2 GW
X2 GateWay

X2-C
X2-Control plane

X2-U
X2-User plane
Xw-C
Xw-Control plane

Xw-U
Xw-User plane
NEXT CHANGE
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.
The overall E-UTRAN architecture for supporting LWA and LWI is shown in Figure xx.1.1-1. The WLAN Termination (WT) terminate the Xw interface.

Editor’s note: The terms “LWA”, “LWI” are to be defined/confirmed by RAN2.
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Figure xx.1.1-1: Overall E-UTRAN Architecture with deployed WT.
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.
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Figure XX.1.2-1: LWA Radio Protocol Architecture for the Collocated Scenario
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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.



XX.1.3.1
User Plane
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.
For LWA, the S1-U terminates in the eNB and the user plane data is transferred from eNB to WT using the Xw-U interface.
Only the LWA bearer option can be configured for LWA: the S1-U connection to the S-GW is terminated in the eNB. PDCP data is transferred between the eNB and the WT via the Xw-U interface. 
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Figure xx.1.3.1-1: U-Plane connectivity of eNB and WT for LWA
XX.1.3.2
Control Plane
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.

eNB-WT control plane signalling for LWA and LWI is performed by means of Xw interface signalling. 
There is only one S1-MME connection per LWA/LWI UE between the eNB and the MME. Respective coordination between eNB and WT is performed by means of Xw interface signalling.

Figure 4.x.3.1-1 shows C-plane connectivity of eNB and WT involved in LWA/LWI for a certain UE: the S1-MME is terminated in eNB; the eNB and the WT are interconnected via Xw-C.
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Figure 4.x.3.1-1: C-Plane connectivity of eNB and WT for LWA and LWI
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.
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.
The overall E-UTRAN architecture for supporting LWI is shown in Figure xx.1.1-1.
XX.2.2
Network Interfaces
XX.2.2.1
Control Plane
The control plane for LWI is described in subclause xx.1.3.2.
XX.2.3
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
NEXT CHANGE
Y
Xw Interface

Y.1
User Plane
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 user plane protocol stack on the Xw interface is shown in Figure Y.1-1. The transport network layer is built on IP transport and GTP-U is used on top of UDP/IP to carry the user plane PDUs.


[image: image7.emf] 

GTP - U  

UDP  

IP  

Data link layer  

User plane PDUs  

Physical  layer  


Figure Y.1-1: Xw Interface User Plane
Y.2
Control Plane
Editor’s note: The current working assumption is that SCTP is used as transport layer protocol.

The Xw control plane interface (Xw-C) is defined between an eNB and a WT. The control plane protocol stack of the Xw interface is shown on Figure Y.2-1 below. The transport network layer is built on SCTP on top of IP. The application layer signalling protocol is referred to as Xw-AP (Xw Application Protocol).
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Figure Y.2-1: Xw Interface Control Plane

Y.2.1
Xw-CP Functions

Y.2.2
Xw-CP Procedures
The elementary procedures supported by the XWAP protocol are listed in TS 36.xxx [xx].

END OF CHANGES
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