Page 1



3GPP TSG-RAN2 Meeting 92 
R2-156902
Anaheim, US, November 16 – 20, 2015
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	36.300
	CR
	0809
	rev
	1
	Current version:
	13.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:

	Introduction of LTE-WLAN Radio Level Integration and Interworking Enhancement stage-2

	
	

	Source to WG:
	Intel Corporation

	Source to TSG:
	

	
	

	Work item code:
	LTE_WLAN_radio-Core
	
	Date:
	2015-11-15

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	This CR captures the agreements on LTE-WLAN Radio Level Integration and Interworking Enhancement WI.

	
	

	Summary of change:
	Introduction of LTE-WLAN Aggregation (LWA) and RAN-Controlled LTE-WLAN Interworking (RCLWI) stage-2 description

	
	

	Consequences if not approved:
	LWA and RCLWI not supported

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


	*********First change**********


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TR 25.913: "Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-UTRAN)".

[3]
3GPP TS 36.201: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; General description".

[4]
3GPP TS 36.211:"Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation".
[5]
3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding".
[6]
3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures".

[7]
3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements".
[8]
IETF RFC 4960 (09/2007): "Stream Control Transmission Protocol".
[9]
3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer".

[10]
Void

[11]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".

[12]
3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".

[13]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".

[14]
3GPP TS 36.322: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC) protocol specification".

[15]
3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence Protocol (PDCP) specification".

[16]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) protocol specification".
[17]
3GPP TS 23.401: "Technical Specification Group Services and System Aspects; GPRS enhancements for E-UTRAN access".

[18]
3GPP TR 24.801: "3GPP System Architecture Evolution (SAE); CT WG1 aspects".
[19]
3GPP TS 23.402: "3GPP System Architecture Evolution: Architecture Enhancements for non-3GPP accesses".

[20]
3GPP TR 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".

[21]
3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); "Requirements for support of radio resource management".

[22]
3GPP TS 33.401: "3GPP System Architecture Evolution: Security Architecture".

[23]
3GPP TS 23.272: "Circuit Switched Fallback in Evolved Packet System; Stage 2".
[24]
Void.

[25]
3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)".

[26]
3GPP TS 23.003: "Numbering, addressing and identification".

[27]
3GPP TR 25.922: "Radio Resource Management Strategies".

[28]
3GPP TS 23.216: "Single Radio voice Call continuity (SRVCC); Stage 2".

[29]
3GPP TS 32.421: "Subscriber and equipment trace: Trace concepts and requirements".

[30]
3GPP TS 32.422: "Subscriber and equipment trace; Trace control and configuration management".

[31]
3GPP TS 32.423: "Subscriber and equipment trace: Trace data definition and management".

[32]
3GPP TS 25.346: "Universal Mobile Telecommunications System (UMTS); Introduction of the Multimedia Broadcast/Multicast Service (MBMS) in the Radio Access Network (RAN); Stage 2".

[33]
3GPP TS 22.220: "Service Requirements for Home NodeBs and Home eNodeBs".

[34]
3GPP TS 22.268: "Public Warning System (PWS) Requirements".

[35]
IETF RFC 3168 (09/2001): "The Addition of Explicit Congestion Notification (ECN) to IP".

[36]
3GPP TS 25.446: "MBMS synchronisation protocol (SYNC)".

[37]
3GPP TS 22.168: "Earthquake and Tsunami Warning System (ETWS) requirements; Stage 1".

[38]
3GPP TR 25.306: " UE Radio Access capabilities".

[39]
Void.

[40]
3GPP TS 29.274: "Tunnelling Protocol for Control Plane (GTPv2-C); Stage 3".

[41]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".

[42]
3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application Protocol (X2AP)".

[43]
3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2".

[44]
3GPP TS 36.443: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); M2 Application Protocol (M2AP)".

[45]
3GPP TS 36.444: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); M3 Application Protocol (M3AP)".

[46]
3GPP TS 36.420: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 general aspects and principles".

[47]
3GPP TS 29.281: "General Packet Radio System (GPRS) Tunnelling Protocol User Plane (GTPv1-U)"

[48]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description"

[49]
3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs"

[50]
3GPP TR 36.816: "Evolved Universal Terrestrial Radio Access (E-UTRA); Study on signalling and procedure for interference avoidance for in-device coexistence".

[51]
3GPP TS 36.305: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Stage 2 functional specifications of User Equipment (UE) positioning in E-UTRAN".

[52]
3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".

[53]
3GPP TS 33.320: "Security of Home Node B (HNB) / Home evolved Node B (HeNB)".

[54]
3GPP TS 23.251: "Technical Specification Group Services and System Aspects; Network Sharing; Architecture and functional description".

[55]
3GPP TS 23.139: "3GPP system – fixed broadband access network interworking".

[56]
3GPP TS 23.007: "Technical Specification Group Core Network and Terminals; Restoration procedures".

[57]
3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".

[58]
3GPP TS 24.312: "Access Network Discovery and Selection Function (ANDSF) Management Object (MO) ".

[59]
3GPP TR 36.842: "Study on Small Cell enhancements for E-UTRA and E-UTRAN; Higher layer aspects"
[60]
3GPP TR 36.932: "Scenarios and Requirements for Small Cell Enhancements for E-UTRA and E-UTRAN".
[61]
3GPP TS 36.425: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 interface user plane protocol".

[62]
3GPP TS 23.303: "Technical Specification Group Services and System Aspects; Proximity-based services (ProSe)"
[xx]
IEEE 802.11, Part 11: "Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specifications, IEEE Std.".
	*********Next change**********


3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Access Control: the process that checks whether a UE is allowed to access and to be granted services in a closed cell.

Carrier frequency: center frequency of the cell.

Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources. 

Cell Group: in dual connectivity, a group of serving cells associated with either the MeNB or the SeNB.
CSG Cell: a cell broadcasting a CSG indicator set to true and a specific CSG identity.

CSG ID Validation: the process that checks whether the CSG ID received via handover messages is the same as the one broadcast by the target E-UTRAN.

CSG member cell: a cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN and for which the CSG whitelist of the UE includes an entry comprising cell’s CSG ID and the respective PLMN identity.
Dual Connectivity: mode of operation of a UE in RRC_CONNECTED, configured with a Master Cell Group and a Secondary Cell Group.
E-RAB: an E-RAB uniquely identifies the concatenation of an S1 Bearer and the corresponding Data Radio Bearer. When an E-RAB exists, there is a one-to-one mapping between this E-RAB and an EPS bearer of the Non Access Stratum as defined in [17].

Frequency layer: set of cells with the same carrier frequency.

Handover: procedure that changes the serving cell of a UE in RRC_CONNECTED.

Hybrid cell: a cell broadcasting a CSG indicator set to false and a specific CSG identity. This cell is accessible as a CSG cell by UEs which are members of the CSG and as a normal cell by all other UEs.

Local Home Network: as defined in TS 23.401 [17].
LTE bearer: in LTE-WLAN Aggregation, a bearer whose radio protocols are located in the eNB only to use eNB radio resources only.
LWA bearer: in LTE-WLAN Aggregation, a bearer whose radio protocols are located in both the eNB and the WLAN to use both eNB and WLAN resources.

LWA PDU: in LTE-WLAN Aggregation, a PDU with DRB ID generated by LWAAP entity for tranmission over WLAN.
Master Cell Group: in dual connectivity, a group of serving cells associated with the MeNB, comprising of the PCell and optionally one or more SCells.
Master eNB: in dual connectivity, the eNB which terminates at least S1-MME.
MCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the MeNB to use MeNB resources only.
MBMS-dedicated cell: cell dedicated to MBMS transmission. MBMS-dedicated cell is not supported in this release.

MBMS/Unicast-mixed: cell supporting both unicast and MBMS transmissions.

Membership Verification: The process that checks whether a UE is a member or non-member of a hybrid cell.

PLMN ID Check: the process that checks whether a PLMN ID is the RPLMN identity or an EPLMN identity of the UE.
Power saving mode: Mode configured and controlled by NAS that allows the UE to reduce its power consumption, as defined in TS 24.301 [20], TS 23.401 [17], TS 23.682 [57].

Primary Timing Advance Group: Timing Advance Group containing the PCell. In this specification, Primary Timing Advance Group refers also to Timing Advance Group containing the PSCell unless explicitly stated otherwise.
Public Safety ProSe Carrier: Carrier frequency for public safety sidelink communication.

SCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the SeNB to use SeNB resources.

Secondary Cell Group: in dual connectivity, a group of serving cells associated with the SeNB, comprising of PSCell and optionally one or more SCells.
Secondary eNB: in dual connectivity, the eNB that is providing additional radio resources for the UE but is not the Master eNB.

Secondary Timing Advance Group: Timing Advance Group containing neither the PCell nor PSCell.

Sidelink: UE to UE interface for sidelink communication and sidelink discovery. The Sidelink corresponds to the PC5 interface as defined in TS 23.303 [62].

Sidelink Control period: Period over which resources are allocated in a cell for sidelink control information and sidelink data transmissions. The Sidelink Control period corresponds to the PSCCH period as defined in TS 36.213 [6].
Sidelink communication: AS functionality enabling ProSe Direct Communication as defined in TS 23.303 [62], between two or more nearby UEs, using E-UTRA technology but not traversing any network node.
Sidelink discovery: AS functionality enabling ProSe Direct Discovery as defined in TS 23.303 [62], using E-UTRA technology but not traversing any network node.
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.
Split LWA bearer: in LTE-WLAN Aggregation, a bearer whose radio protocols are located in both the eNB and the WLAN to use both eNB and WLAN radio resources.

Switched LWA bearer: in LTE-WLAN Aggregation, a bearer whose radio protocols are located in both the eNB and the WLAN but uses WLAN radio resources only.
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: the logical node that terminates the Xw interface on the WLAN side.

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].
1xCSFB
Circuit Switched Fallback to 1xRTT

ABS
Almost Blank Subframe

ACK
Acknowledgement

ACLR
Adjacent Channel Leakage Ratio

AM
Acknowledged Mode

AMBR
Aggregate Maximum Bit Rate

ANDSF
Access Network Discovery and Selection Function

ANR
Automatic Neighbour Relation

ARQ
Automatic Repeat Request

ARP
Allocation and Retention Priority

AS
Access Stratum

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

BSR
Buffer Status Report

C/I
Carrier-to-Interference Power Ratio

CAZAC
Constant Amplitude Zero Auto-Correlation

CA
Carrier Aggregation

CBC
Cell Broadcast Center

CC
Component Carrier
CG
Cell Group
CIF
Carrier Indicator Field

CMAS
Commercial Mobile Alert Service

CMC
Connection Mobility Control

CP
Cyclic Prefix

CoMP
Coordinated Multi Point

C-plane
Control Plane

C-RNTI
Cell RNTI

CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check

CRE
Cell Range Extension

CRS
Cell-specific Reference Signal

CSA
Common Subframe Allocation

CSG
Closed Subscriber Group

CSI
Channel State Information

CSI-IM
CSI interference measurement

CSI-RS
CSI reference signal
DC
Dual Connectivity

DCCH
Dedicated Control Channel

DeNB
Donor eNB

DFTS
DFT Spread OFDM

DL
Downlink

DRB
Data Radio Bearer

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission

DwPTS
Downlink Pilot Time Slot

EAB
Extended Access Barring

ECGI
E-UTRAN Cell Global Identifier

ECM
EPS Connection Management
EMM
EPS Mobility Management

E-CID
Enhanced Cell-ID (positioning method)

eIMTA
Enhanced Interference Management and Traffic Adaptation

eHRPD
enhanced High Rate Packet Data

eNB
E-UTRAN NodeB

EPC
Evolved Packet Core

EPDCCH
Enhanced Physical Downlink Control Channel

EPS
Evolved Packet System

E-RAB
E-UTRAN Radio Access Bearer
ETWS
Earthquake and Tsunami Warning System

E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex

FDM
Frequency Division Multiplexing

GERAN
GSM EDGE Radio Access Network

GNSS
Global Navigation Satellite System

GSM
Global System for Mobile communication

GBR
Guaranteed Bit Rate

GP
Guard Period

GRE
Generic Routing Encapsulation

GUMMEI
Globally Unique MME Identifier

GUTI
Globally Unique Temporary Identifier

GWCN
GateWay Core Network
HARQ
Hybrid ARQ

(H)eNB
eNB or HeNB

HO
Handover

HRPD
High Rate Packet Data

HSDPA
High Speed Downlink Packet Access

ICIC
Inter-Cell Interference Coordination

IDC
In-Device Coexistence

IP
Internet Protocol

ISM
Industrial, Scientific and Medical

KPAS
Korean Public Alert System

LB
Load Balancing

LCG
Logical Channel Group

LCR
Low Chip Rate

LCS
LoCation Service

LIPA
Local IP Access

LHN
Local Home Network

LHN ID
Local Home Network ID

LMU
Location Measurement Unit

LPPa
LTE Positioning Protocol Annex

L-GW
Local Gateway

LTE
Long Term Evolution
LWA
LTE-WLAN Aggregation

LWAAP
LTE-WLAN Aggregation Adaptation Protocol
MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service

MBR
Maximum Bit Rate

MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MCCH
Multicast Control Channel

MCE
Multi-cell/multicast Coordination Entity
MCG
Master Cell Group
MCH
Multicast Channel

MCS
Modulation and Coding Scheme

MDT
Minimization of Drive Tests
MeNB
Master eNB
MIB
Master Information Block

MIMO
Multiple Input Multiple Output

MME
Mobility Management Entity

MSA 
MCH Subframe Allocation 
MSI
MCH Scheduling Information

MSP
MCH Scheduling Period

MTCH
Multicast Traffic Channel

NACK
Negative Acknowledgement

NAS
Non-Access Stratum

NCC
Next Hop Chaining Counter

NH
Next Hop key

NNSF
NAS Node Selection Function

NR
Neighbour cell Relation

NRT
Neighbour Relation Table

OFDM
Orthogonal Frequency Division Multiplexing

OFDMA
Orthogonal Frequency Division Multiple Access

OPI
Offload Preference Indicator

OTDOA
Observed Time Difference Of Arrival (positioning method)

P-GW
PDN Gateway

P-RNTI
Paging RNTI

PA
Power Amplifier

PAPR
Peak-to-Average Power Ratio

PBCH
Physical Broadcast CHannel

PBR
Prioritised Bit Rate

PCC
Primary Component Carrier

PCCH
Paging Control Channel

PCell
Primary Cell

PCFICH
Physical Control Format Indicator CHannel

PCH
Paging Channel

PCI
Physical Cell Identifier

PDCCH
Physical Downlink Control CHannel

PDSCH
Physical Downlink Shared CHannel

PDCP
Packet Data Convergence Protocol

PDN
Packet Data Network

PDU
Protocol Data Unit

PHICH
Physical Hybrid ARQ Indicator CHannel

PHY
Physical layer

PLMN
Public Land Mobile Network

PMCH
Physical Multicast CHannel

PRACH
Physical Random Access CHannel

PRB
Physical Resource Block

ProSe
Proximity based Services

PSBCH 
Physical Sidelink Broadcast CHannel

PSC
Packet Scheduling

PSCCH
Physical Sidelink Control CHannel

PSCell
Primary SCell
PSDCH
Physical Sidelink Discovery CHannel
PSM
Power Saving Mode

PSSCH
Physical Sidelink Shared CHannel

PUCCH
Physical Uplink Control CHannel

PUSCH
Physical Uplink Shared CHannel

pTAG
Primary Timing Advance Group

PWS
Public Warning System

QAM
Quadrature Amplitude Modulation

QCI
QoS Class Identifier

QoS
Quality of Service

R-PDCCH
Relay Physical Downlink Control CHannel

RA-RNTI
Random Access RNTI

RAC
Radio Admission Control

RACH
Random Access Channel

RAT
Radio Access Technology

RB
Radio Bearer

RBC
Radio Bearer Control
RCLWI
RAN Controlled LTE-WLAN Interworking


RF
Radio Frequency

RIBS
Radio-interface based synchronization
RIM
RAN Information Management

RLC
Radio Link Control

RN
Relay Node

RNC
Radio Network Controller

RNL
Radio Network Layer

RNTI
Radio Network Temporary Identifier

ROHC
Robust Header Compression

RRC
Radio Resource Control

RRM
Radio Resource Management

RU
Resource Unit

S-GW
Serving Gateway

S1-MME
S1 for the control plane

SCC
Secondary Component Carrier

SCell
Secondary Cell
SCG
Secondary Cell Group

SeNB
Secondary eNB
SI
System Information

SIB
System Information Block

SIPTO
Selected IP Traffic Offload

SIPTO@LN
Selected IP Traffic Offload at the Local Network

SI-RNTI
System Information RNTI

S1-U
S1 for the user plane

SAE
System Architecture Evolution

SAP
Service Access Point

SC-FDMA
Single Carrier – Frequency Division Multiple Access

SCH
Synchronization Channel

SCTP
Stream Control Transmission Protocol

SDF
Service Data Flow

SDMA
Spatial Division Multiple Access

SDU
Service Data Unit

SeGW
Security Gateway

SFN
System Frame Number

S-GW
Serving GateWay

SBCCH
Sidelink Broadcast Control Channel

SL-BCH
Sidelink Broadcast Channel

SL-DCH
Sidelink Discovery Channel

SL-RNTI
Sidelink RNTI

SL-SCH
Sidelink Shared Channel

STCH
Sidelink Traffic Channel

SPID
Subscriber Profile ID for RAT/Frequency Priority

SR
Scheduling Request

SRB
Signalling Radio Bearer

SU
Scheduling Unit

sTAG
Secondary Timing Advance Group

TA
Tracking Area

TAG
Timing Advance Group

TB
Transport Block

TCP
Transmission Control Protocol

TDD
Time Division Duplex

TDM
Time Division Multiplexing

TEID
Tunnel Endpoint Identifier

TFT
Traffic Flow Template

TM
Transparent Mode

TNL
Transport Network Layer

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UM
Unacknowledged Mode

UMTS
Universal Mobile Telecommunication System

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 LTE-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.  Two scenarios are supported depending on the backhaul connection between LTE and WLAN:

-
non-collocated LWA scenario for a non-ideal backhaul;

-
collocated LWA scenario for an ideal/internal backhaul;
The overall architecture for the non-collocated LWA scenario is illustrated in Figure xx.1.1-1- below where the WLAN Termination (WT) terminates the Xw interface for WLAN.
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Figure xx.1.1-1: Non-collocated LWA Overall Architecture.
XX.1.2
Radio Protocol Architecture

In LWA, the radio protocol architecture that a particular bearer uses depends on the LWA backhaul scenario and how the bearer is set up. Two bearer types exist for LWA: split LWA bearer and switched LWA bearer. Those two bearer types are  depicted on Figure XX.1.2.-1 for the collocated scenario and on Figure XX.1.2.-2 for the non-collocated scenario.
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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
For PDUs sent over WLAN in LWA operation, the LWAAP entity generates LWA PDU containing a DRB identity and the WT uses the LWA EtherType for forwarding the data to the UE over WLAN. The UE uses the LWA EtherType to determine that the received PDU belongs to an LWA bearer and uses the DRB identity to determine to which LWA bearer the PDU belongs to. 
In the downlink, LWA supports split bearer operation where the PDCP sublayer of the UE supports in-sequence delivery of upper layer PDUs based on the reordering procedure introduced for DC. In the uplink, PDCP PDUs can only be sent via the LTE.
The UE supporting LWA may be configured by the eNB to send PDCP status report or LWA PDCP status report, in cases where feedback from WT is not available.
XX.1.3
Network Interfaces

XX.1.3.1
General
In the non-collocated LWA scenario, the eNB is connected to one or more WTs via an Xw interface. In the collocated LWA scenario the interface between LTE and 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.

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.1.3.2
User Plane
In the non-collocated LWA scenario, the Xw user plane interface (Xw-U) is defined between eNB and WT. The Xw-U interface supports flow control based on feedback from WT. 

The Flow Control function is applied in the downlink when an E-RAB is mapped onto an LWA bearer , 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 for the LWA bearer.

The Xw-U interface is used to deliver LWA PDUs between eNB and WT. 
For LWA, the S1-U terminates in the eNB and, if Xw-U user data bearers are associated with E-RABs for which the LWA bearer option is configured, the user plane data is transferred from eNB to WT using the Xw-U interface. 
Figure XX.1.3.2-1 shows U-plane connectivity of eNB and WT involved in LWA for a certain UE: the S1-U is terminated at the eNB; the eNB and the WT are interconnected via Xw-U.
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Figure xx.1.3.2-1: U-Plane connectivity of eNB and WT for LWA
XX.1.3.3
Control Plane
In the non-collocated LWA scenario, 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;

-
Support of LWA for UE in ECM-CONNECTED:

-
Establishment, Modification and Release of a UE context at the WT;

-
Control of user plane tunnels between eNB and WT for a specific UE for LWA bearers;

-
General Xw management and error handling functions:

-
Error indication;

-
Setting up the Xw;


-
Resetting the Xw;

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

Figure XX.1.3.2-1 shows C-plane connectivity of eNB and WT involved in LWA 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 XX.1.3.3-1: C-Plane connectivity of eNB and WT for LWA.
XX.1.4
Mobility

A WLAN mobility set is a set of one or more WLAN Access Points (APs) identified by one or more BSSID/HESSID/SSIDs, within which WLAN mobility mechanisms apply while the UE is configured with LWA bearer(s), i.e., the UE may perform mobility between WLAN APs belonging to the mobility set without informing the eNB.
The eNB provides the UE with a WLAN mobility set. When the UE is configured with a WLAN mobility set, it will attempt to connect to a WLAN whose identifiers match the ones of the configured mobility set. UE mobility to WLAN APs not belonging to the UE mobility set is controlled by the eNB e.g. updating the WLAN mobility set based on measurement reports provided by the UE. A UE is connected to at most one mobility set at a time. 
All APs belonging to a mobility set share a common WT which terminates Xw-C and Xw-U. The termination endpoints for Xw-C and Xw-U may differ.The WLAN identifiers belonging to a mobility set may be a subset of all WLAN identifiers associated to the WT.
XX.1.5
WLAN Measurements

The UE supporting LWA may be configured by the E-UTRAN to perform WLAN measurements. WLAN measurement object can be configured using WLAN identifiers (BSSID, HESSID and SSID), WLAN channel number and WLAN band. WLAN measurement reporting is triggered using RSSI. WLAN measurement report may contain RSSI, channel utilization, station count, admission capacity, backhaul rate and WLAN identifier. 
WLAN measurements may be configured to support the following:
1.
LWA activation
2.
Inter WLAN mobility set mobility
3.
LWA deactivation
UE is configured with measurements for WLAN using IEEE terminology [xx] (e.g. 'Country', 'Operating Class', and/or 'Channel Number').
XX.1.6
Procedure for WLAN Connection Status Reporting
The purpose of the WLAN Connection Status Reporting procedure is to provide feedback to the eNB related to the WLAN status and operation. The WLAN Connection Status Reporting procedure supports the following indications:
1.
WLAN connection failure

2.
WLAN connection success

When a UE configured with at least one LWA bearer becomes unable to establish or continue LWA operation, the UE sends the WLANConnectionStatusReport message to indicate "WLAN connection failure" to the eNB. 
NOTE: 
The UE is not required to send the WLANConnectionStatusReport message if it successfully re-associates to another AP within the WLAN mobility set.

The criteria to determine WLAN connection failure is left for UE implementation. Upon WLAN connection failure, the UE RRC connection re-establishment is not triggered, data reception on WLAN is suspended, and there is no impact to LTE part of the LWA split bearer.
When a UE configured with at least one LWA bearer successfully connects to an AP, the UE sends the WLANConnectionStatusReport message to indicate “WLAN connection success”, if configured by the eNB.

NOTE: 
The UE sends the WLANConnectionStatusReport message with “WLAN connection success” indication only once upon receiving the new LWA configuration from the eNB.

XX.1.7
LTE-WLAN Aggregation Operation

XX.1.7.1
WT Addition

The WT Addition procedure is initiated by the eNB and is used to establish a UE context at the WT in order to provide WLAN resources to the UE.
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Figure XX.1.7.1-1: WT Addition procedure
1.
The eNB decides to request the WT to allocate WLAN resources for specific E-RABs, indicating E-RAB characteristics. The WT may reject the request.
2.
If the WT is able to admit the full or partial WLAN resource request, it responds with WT Request Acknowledge.

3.
The eNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration.

4.
The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message.
5.
The UE performs WLAN Association.

6.
The WT sends the WT Association Confirmation message.

7.
If configured by the eNB, the UE may send WLANConnectionStatusReport message.
XX.1.7.2
WT Modification

The WT Modification procedure may be initiated either by the eNB or by the WT and be used to modify, establish or release bearer contexts or to modify other properties of the UE context within the same WT.

The WT Modification procedure does not necessarily need to involve signalling towards the UE.
eNB initiated WT Modification
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Figure XX.1.7.2-1: WT Modification procedure – eNB initiated
1.
The eNB requests the WT to modify the WLAN resources for specific E-RABs.

2.
If the WT accepts the request, it applies the modified WLAN resource configuration and responds with WT Modification Request Acknowledge.

3.
If the modification requires RRC configuration, eNB sends the RRCConnectionReconfiguration message to the UE including the new WLAN radio resource configuration.

4.
The UE applies the new RRC configuration and replies with RRCConnectionReconfigurationComplete message.
5.
The UE starts utilizing the new LWA configuration.

WT initiated WT Modification
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Figure XX.1.7.2-2: WT Modification procedure – WT initiated
1.
The WT sends the WT Modification Required message to request the release of the allocated WLAN resources for specific E-RABs. 

2.
The eNB replies with the WT Modification Confirm message.

3.
If the modification requires RRC configuration, eNB sends the RRCConnectionReconfiguration message to the UE including the new WLAN radio resource configuration.

4.
The UE applies the new RRC configuration and replies with RRCConnectionReconfigurationComplete message.
5.
The UE starts utilizing the new LWA configuration.

XX.1.7.3
WT Release

The WT Release procedure may be initiated either by the eNB or by the WT and is used to initiate the release of the UE context at the WT. The recipient node of this request cannot reject.

It does not necessarily need to involve signalling towards the UE.
eNB initiated WT Release
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Figure XX.1.7.3-1: WT Release procedure –eNB initiated
1.
The eNB requests WT to release the allocated WLAN resources.

2.
WT initiates release of all allocated WLAN resources 

3.
If required, the eNB sends the RRCConnectionReconfiguration message to the UE indicating the release of WLAN radio resource configuration.

4.
The UE replies with RRCConnectionReconfigurationComplete message.
5.
The UE releases the LWA configuration towards the assigned WLAN resources.

NOTE: It is up to UE implementation what happens with WLAN association after LWA configuration has been released.
WT initiated WT Release
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Figure XX.1.7.3-2: WT Release procedure –WT initiated
1.
The WT sends the WT Release Required message to request the release of the allocated WLAN resources. 

2.
The eNB replies with the WT Release Confirm message.

3.
WT initiates release of all allocated WLAN resources 

4.
If required, the eNB sends the RRCConnectionReconfiguration message to the UE indicating the release of WLAN radio resource configuration.

5.
The UE replies with RRCConnectionReconfigurationComplete message.
6.
The UE releases the LWA configuration towards the assigned WLAN resources.

NOTE: It is up to UE implementation what happens with WLAN association after LWA configuration has been released.
XX.1.7.4
Change of WT 

The change of WT procedure is initiated by eNB and used to transfer a UE context from a source WT to a target WT. This procedure can be realized using WT Release and WT Addtion procedures.
	*********Next change**********


XX.2
RAN Controlled LTE 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: RAN Controlled WLAN Interworking (RCLWI). 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.

Similarly as for LWA, two scenarios are supported depending on the backhaul connection between LTE and WLAN (non-collocated RCLWI scenario for a non-ideal backhaul and collocated RCLWI scenario for an ideal/internal backhaul), and the overall architecture for the non-collocated RCLWI scenario is the same as illustrated for LWA in Figure xx.1.1-1- above.

XX.2.2
Network Interfaces

XX.2.2.1
General
Similarly as for LWA, in the non-collocated RCLWI scenario, the eNB is connected to one or more WT logical nodes via an Xw interface and in the collocated RCLWI scenario the interface between LTE and WLAN is up to implementation.

XX.2.2.2
User Plane Plane

There is no user plane interface defined between the eNB and the WT in RCLWI.
XX.2.2.3
Control Plane

In the non-collocated RCLWI scenario, the Xw control plane interface (Xw-C) is defined between the eNB and the WT and is similar to what is defined for LWA in subclause xx.1.3.3. LWA specific funtions are not part of RCLWI.
XX.2.3
Mobility

A WLAN mobility set is a set of one or more BSSID/HESSID/SSIDs, within which WLAN mobility mechanisms apply while the UE has moved offloadable PDN connections to WLAN according to a steering command, i.e. the UE may perform mobility between WLAN APs belonging to the mobility set without informing the eNB.
XX.2.4
WLAN Measurements

The UE supporting RCLWI may be configured by the E-UTRAN to perform WLAN measurements. WLAN measurement object can be configured using WLAN identifiers (BSSID, HESSID and SSID), WLAN channel number and WLAN band. WLAN measurement reporting is triggered using RSSI. WLAN measurement report may contain RSSI, channel utilization, station count, admission capacity, backhaul rate and WLAN identifier.

XX.2.5
Procedure for WLAN Connection Status Reporting

The purpose of the WLAN Connection Status Reporting procedure is to provide feedback to the eNB related to the WLAN status and operation. The WLAN Connection Status Reporting procedure supports the following indications:

1.
WLAN connection failure

When a UE configured to offload to WLAN becomes unable to establish or continue WLAN offloading, the UE sends the WLANConnectionStatusReport message to indicate "WLAN connection failure" to the eNB. 

NOTE: 
The UE is not required to send the WLANConnectionStatusReport message if it successfully re-associates to another AP within the WLAN mobility set.

The criteria to determine WLAN connection failure is left for UE implementation. 
	*********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.
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Figure Y.1-1: Xw Interface User Plane
Y.2
Control Plane

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 Xw-AP protocol are listed in TS 36.xxx [xx].

Y.2.2.1
WT Addition Preparation procedure

The WT Addition Preparation procedure is initiated by the eNB to request the WT to establish LWA bearer(s) for a specific UE.
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Figure Y.2.2.1-1: WT Addition Preparation procedure

The eNB sends a WT ADDITION REQUEST message to WT including the LWA bearer(s) for the specific UE.

In case one or more GTP tunnel(s) at the WT has been established successfully, the WT responds with a WT ADDITION REQUEST ACKNOWLEDGE message, which includes successfully established and failed to be established bearers for LWA.
In case WT addition is not successful, the WT responds with WT ADDITION REQUEST REJECT message instead.

Y.2.2.2
WT Association Confirmation procedure

The WT Association Confirmation procedure is initiated by WT to give confirmation to the eNB about the association establishment between a specific UE and the WLAN.
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Figure Y.2.2.2-1: WT Association Confirmation procedure
Y.2.2.3 
eNB initiated WT Modification Preparation procedure

The eNB initiated WT Modification Preparation procedure is initiated by the eNB to request the WT to modify LWA bearer(s) for a specific UE at the WT.
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Figure Y.2.2.3-1: eNB initiated WT Modification Preparation procedure

In case resource modification at the WT has been performed successfully, the WT responds with a WT MODIFICATION REQUEST ACKNOWLEDGE message.

In case the WT modification is not successful the WT responds with a WT MODIFICATION REQUEST REJECT message instead.

Y.2.2.4 
WT initiated WT Modification procedure

The WT initiated WT Modification Preparation procedure is initiated by the WT to request the eNB to release LWA bearer(s) for a specific UE.
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Figure Y.2.2.4-1: WT initiated WT Modification procedure

If the eNB decides to follow the WT request, it replies with a WT MODIFICATION CONFIRM message.

Y.2.2.5 
eNB initiated WT Release procedure

The eNB initiated WT Release procedure is triggered by the eNB to initiate the release of the resources for a specific UE at the WT.
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Figure Y.2.2.5-1: eNB initiated WT Release procedure

Y.2.2.6 
WT initiated WT Release procedure

The WT initiated WT Release procedure is triggered by the WT to initiate the release of the resources for a specific UE at the WT.
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Figure Y.2.2.6-1: WT initiated WT Release procedure

Y.2.2.7 
WT Status Reporting Initiation

The WT Status Reporting Initiation procedure is used by the eNB to request measurements from the WT.
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Figure Y.2.2.7-1: WT Status Reporting Initiation procedure

Y.2.2.8 
WT Status Reporting

The WT Status Reporting procedure reports measurement results requested by eNB.
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Figure Y.2.2.8-1: WT Status Reporting procedure

Y.2.2.9 
Xw Setup procedure

The purpose of the Xw Setup procedure is to exchange application level data needed for eNB and WT to interoperate correctly over the Xw interface. The Xw Setup procedure is triggered by the eNB. The Xw Setup procedure is the first Xw-AP procedure which will be executed.
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Figure Y.2.2.9-1: Xw Setup procedure

Y.2.2.10 
WT Configuration Update procedure

The purpose of the WT Configuration Update procedure is initiated by WT to update application level configuration data needed for the WT to interoperate correctly over the Xw interface.
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Figure Y.2.2.10-1: WT Configuration Update procedure

Y.2.2.11 
Error Indication procedure

The Error Indication procedure is initiated by the eNB or the WT, to report an error situation in a received message, provided it cannot be reported by an appropriate failure message.

Y.2.2.11.1
 WT initiated error indication


[image: image23.emf] 

WT  

eNB  

X w - AP: ERROR I N DICATION  


Figure Y.2.2.11.1-1: Error Indication procedure initiated by WT

The WT sends the ERROR INDICATION message to report the eNB which kind of error occurs. 

Y.2.2.11.2 
eNB initiated error indication
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Figure Y.2.2.11.2-1: Error Indication procedure initiated by eNB

The eNB sends the ERROR INDICATION message to report the WT which kind of error occurs. 

Y.2.2.12 Reset procedure

The Reset procedure is initiated by the eNB/WT to align the resources with the WT/eNB in the event of an abnormal failure. The procedure resets the whole Xw interface.
Y.2.2.12.1
 WT initiated reset
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Figure Y.2.2.12.1-1: Reset procedure initiated by WT

The WT triggers the RESET message to indicate that an initialisation in the eNB is required. The eNB releases the corresponding references and resources.

Afterwards the eNB sends the RESET RESPONSE message to confirm that the resources and references are cleared.

Y.2.2.12.2
 eNB initiated reset
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Figure Y.2.2.12.2-1: Reset procedure initiated by eNB

The eNB triggers the RESET message to indicate that an initialisation in the WT is required. The WT releases the corresponding references and resources.

Afterwards the WT sends the RESET RESPONSE message to confirm that the resources and references are cleared.
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