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1	Introduction
A good specification text should follow these generic guidelines:
-	3GPP drafting rules and styles needs to be used [21.801]
-	Acronyms and new terms need to be defined [21.905];
-	Statements should follow one another in a logical fashion;
-	Consistency with other subclauses must be maintained;
-	Definitions should not be repeated;
-	If something is defined or an acronym is introduced, it should be used consistently.
Unfortunately, multiple revisions of the same text, one meeting after another, often result in something that does not always follow those guidelines and therefore lacks clarity. Clean up CRs are then often necessary and this contribution discusses possible improvements to the running stage 2 CR on LTE-WLAN Radio Level Integration (LWA). It uses as a basis the latest endorsed version [R2-154997].
2	Discussion
Going trough the document, the following is proposed:
General
-	LTE and WLAN refers to technologies while eNB and AP refers to the physical entities providing those technologies. WT is also introduced as a logical node for WLAN. So while LTE and WLAN can be aggregated, it seems odd to say that an eNB can connect to WLAN. An eNB should connect to a physical entity or logical node.
Proposal 1: confirm that an eNB can only connect to a WT.
Definitions
-	LWA bearer is defined to cover both switched and split bearer but mentions that resources are used over both eNB and WLAN → Define LWA bearer as a generic term and introduce Split LWA bearer and Switched LWA bearer to minimise the overlap and possible confusions with Dual Connectivity.
Proposal 2: define LWA bearer as a generic term and introduce Split LWA bearer and Switched LWA bearer to minimise the overlap and possible confusions with Dual Connectivity
XX.1.1
-	RCLWI is used without being defined → since this subclause is about LWA and not RCLWI, remove the reference to RCLWI.
-	Stage 3 statement about UE capability is given, without explaining the difference between aggregation and interworking → Stage 3 statement is removed (annex on agreements is enough).
XX.1.2
-	Switched Bearer is used on the figure without being defined → define switched bearer.
-	DRB addition is a stage 3 detail which do not need to be reflected in the figure → DRB ID Addition can be considered as a PDCP function and does not need to be depicted.
Proposal 3: consider DRB ID addition as a PDCP function for LWA
[bookmark: _GoBack]-	The figures do not use LWA bearers, there is no connection between DRB ID addition and WLAN, Xw is wrongly placed on the figure → correct the figure, use the LWA bearers, and introduce the term “LTE bearer” since MCG bearer is defined in the context of dual connectivity.
Proposal 4: introduce LTE bearer instead of reusing MCG bearer.
-	Split bearer definition is duplicated → shorten the sentence to avoid repeating the definition.
-	Without clarification the statement “LWA supports transmission of uplink PDCP PDUs on LTE.” does not appear useful → change “LWA supports transmission of uplink PDCP PDUs on LTE.” into “In the uplink, PDCP PDUs can only be sent via the eNB.”
XX.1.3
-	Hanging paragraph → introduce XX.1.3.1 General.
-	WT is defined a 2nd time → remove the definition.
-	There is a word missing in “In the collocated scenario the interface the eNB and the WLAN is up to implementation” → add between and change eNB to LTE (see proposal 1) “In the collocated scenario the interface between LTE and WLAN is up to implementation”
-	Editor’s note on UE Authentication which do not seem related to network interfaces → remove the note (annex on agreements is enough).
-	Flow control is described as “to avoid that more than half the PDCP sequence number space is brought in flight” but no such statement was made for DC as it is a network implementation issue → remove the statement.
-	instead of using LWA bearer, the text reads “when an E-RAB is configured to use WLAN” → reformulate as “when an E-RAB is mapped onto an LWA bearer”
-	LWA PDU is used without being defined → define LWA PDU as a PDU with DRB ID generated by PDCP for tranmission over WLAN (reinforcing the proposal above that DRB ID Addition should be a function of PDCP).
-	Ambiguous statement on “Only the LWA bearer option can be configured for LWA.”
Proposal 5: clarify the statement “Only the LWA bearer option can be configured for LWA.”
-	Figure is drawn without being referred to → add similar statement as for the control plane.
XX.1.4
	-	WLAN APs is used without being defined → define WLAN Access Points.
-	LWA bearer is not used in “UE is configured with bearers using WLAN for LWA” → use LWA bearers.
-	An editor note was not formatted as editor note → use the correct format.
XX.1.7
-	Blocks in the figures are hard to read because lines passing through → fill such boxes in white.
XX.2
-	RCLWI is used without being explained → add RCLWI explanation.
-	Stage 3 statement about UE capability is given, without explaining the difference between aggregation and interworking → Stage 3 statement is removed (annex on agreements is enough).
-	The figure for LWA is referred to but it is not clear whether the RCLWI is limited to non-collocated scenario or applies to both → clarify that for RCLWI. Xw-C is optional and Xw-U is not used, also adopting the same subclauses as for LWA.
Proposal 6: confirm that RCLWI does not use Xw-U.

3	Conclusion
This contribution has reviewed the latest running CR for LWA/RCLWI and has made a number of suggestions to improve the legibility and remove some unclarities. 
Proposal 1: confirm that an eNB can only connect to a WT.
Proposal 2: define LWA bearer as a generic term and introduce Split LWA bearer and Switched LWA bearer to minimise the overlap and possible confusions with Dual Connectivity
Proposal 3: consider DRB ID addition as a PDCP function for LWA
Proposal 4: introduce LTE bearer instead of reusing MCG bearer.
Proposal 5: clarify the statement “Only the LWA bearer option can be configured for LWA.”
Proposal 6: confirm that RCLWI does not use Xw-U.

The corresponding changes are given below:
[bookmark: _Toc423506824]First Modified Subclause
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.
LWA PDU: in LTE-WLAN Aggregation, a PDU with DRB ID generated by PDCP 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 ProSe Direct 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 ProSe Direct Communication and ProSe Direct 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 and Sidelink Data transmissions. The Sidelink Control period corresponds to the PSCCH period as defined in TS 36.213 [6].
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.
Swtiched 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.
Next Modified Subclause
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 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.
UE has separate capability bits to indicate the support for interworking and aggregation features. Also, UE indicates the supported WLAN bands in the capability signalling for interworking and aggregation.
Editor's note	The paragraph above shall be removed once UE capabilities are defined.
The overall architecture for the LWA non-collocated LWA scenario and RCLWI is illustrated in Figure xx.1.1-1- below .where Tthe WLAN Termination (WT) terminates the Xw interface for WLAN.


Figure xx.1.1-1: Overall E-UTRANLWA 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 setup. Three bearer types exist for LWA: LTE bearer, split LWA bearer and switched LWA bearer. Those three bearer types are 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 on Figure XX.1.2.-1. for the collocated deployment scenario and in on Figure XX.1.2.-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. 
For PDUs sent over WLAN in LWA operation, the eNB PDCP generates LWA PDU containing inserts a DRB identity to the PDU 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. 
Editor's note	LWA adaptation layer details and location (eNB or WT) are FFS.
Editor's note	LWA EtherType value is to be assigned by the IEEE Registration Authority.
In the downlink, LWA supports split bearer operation on downlink in which a bearer is configured to use both eNB and WLAN resources. For split bearer operation, where the PDCP sublayer of the UE supports in-sequence delivery of upper layer PDUs based on Dual Connectivity the reordering procedure introduced for DC. In the uplink, PDCP PDUs can only be sent via the eNB.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
XX.1.3.1	General
In the non-collocated LWA scenario, the eNB is connected to one or more “WLAN Termination” (WT) logical nodes via an Xw interface. In the collocated LWA scenario the interface between the eNB and the 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.
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.1.3.12	User Plane
In the non-collocated LWA scenario, Tthe Xw user plane interface (Xw-U) is defined between eNB and WT. 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.
The Flow Control function is applied in the downlink when an E-RAB is configured to use WLAN and only mapped onto an LWA bearer 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 for the LWA bearer and to avoid that more than half the PDCP sequence number space is brought in flight.
The Xw-U interface is used to deliver LWA PDUs between eNB and WT. DL LWA PDUs contain LWA header with DRB Identity and payload of PDCP PDU.
Editor's note	LWA header definition and naming is FFS.
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. 
Only the LWA bearer option can be configured for LWA.
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. 


Figure xx.1.3.12-1: U-Plane connectivity of eNB and WT for LWA
XX.1.3.23	Control Plane
In the non-collocated scenario, Tthe 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
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 at the eNB; the eNB and the WT are interconnected via Xw-C.


Figure XX.1.3.23-1: 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 APs Access Points (APs) identified by one or more BSSID/HESSID/SSIDs, within which WLAN mobility mechanisms apply while the UE is configured with bearers using WLAN for LWALWA 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. UE mobility to WLAN APs not belonging to the UE mobility set is controlled by the eNB e.g. 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 as termination point for Xw-C and Xw-U.The WLAN identifiers belonging to a mobility set may be a subset of all WLAN identifiers associated to the WT.
Editor's note	The above paragraph shall be moved to RAN3-controlled section.
Editor's note	It is FFS how the WLAN identifiers are provided to the UEs.
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 Beacon RSSI. WLAN measurement report may contain Beacon RSSI, channel utilization, station count, admission capacity, backhaul rate and WLAN identifier. 
Editor's note	It is FFS whether other metrics should be used for triggering.
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').
Editor's note	It is FFS how the IDs are provided to the UEs.
[bookmark: _Toc414868264]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
Editor's note	Other indications are FFS
When a UE configured with at least one LWA bearer becomes unable to establish or continue LWA operation within the WLAN mobility set, the UE sends the WLANConnectionStatusReport message to indicate "WLAN connection failure" to the eNB with a cause value.
Editor's note	Other cause values (e.g. UE problem, WLAN problem) are FFS.
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, there is no impact to LTE part of the split bearer.
Editor's note	It is FFS when the WLAN connection failure report is triggered.
Editor's note	It is FFS whether a UE connecting to a WLAN mobility set triggers the indication.
Editor's note	It is FFS whether the WLAN Status Indication applies to RCLWI.

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.


Figure XX.1.7.1-1: WT Addition procedure
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Editor's note	The figure above is endorsed as a baseline and will be revised. Status indication message (including association confirmation) from UE to eNB if FFS
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.
Editor's note	The UE behaviour is FFS, ff the UE has already associated with the same WLAN.
6. 	The WT sends the WT Association Confirmation message.

Editor's note After which step data forwarding takes place is FFS.
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


Figure XX.1.7.2-1: WT Modification procedure – eNB initiated
Editor's note	Status indication message (including association confirmation) from UE to eNB is FFS
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



Figure XX.1.7.2-2: WT Modification procedure – WT initiated
Editor's note	Status indication message (including association confirmation) from UE to eNB is FFS
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



Figure XX.1.7.3-1: WT Release procedure – eNB initiated

Editor's note	Status indication message from UE to eNB is FFS
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



Figure XX.1.7.3-2: WT Release procedure – WT initiated

Editor's note	Status indication message from UE to eNB is FFS
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 
Editor’s note	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.
[bookmark: _MON_1500980396]Next Modified Subclause
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: 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.
UE has separate capability bits to indicate the support for interworking and aggregation features. Also, UE indicates the supported WLAN bands in the capability signalling for interworking and aggregation.
Editor's note	The paragraph above shall be removed once UE capabilities are defined.
Editor's note	Traffic steering command format and content is FFS.
The overall E-UTRAN architecture for supporting RCLWI is shown in Figure xx.1.1-1. The Xw interface may or may not be present for this functionality.
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.2.2.1	User Plane Plane
There is no user plane interface defined between the eNB and the WT in RCLWI, 
XX.2.2.13	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
The control plane for RCLWI is described in subclause xx.1.3.2.
XX.2.3	Mobility
Editor’s note	We should consider referring section XX.1.4 instead of replicating the text.
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.

Editor's note	It is FFS how the IDs are provided to the UEs
XX.2.4	WLAN Measurements
The UE supporting RAN Controlled WLAN Interworking supports WLAN measurements as defined in sub-clause XX.1.5.
Next Modified Subclause
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.


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).



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].
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.



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 bearers that failed to be established 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.


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.



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 remove [LWA bearers] for a specific UE.



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.



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.


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.


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.


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 XWAP procedure which will be executed.


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.


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.
[bookmark: _Toc406780774]Y.2.2.11.1	 WT initiated error indication


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


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


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


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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