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Introduction
RAN2 is working on introducing a WLAN connection status reporting functionality. In [1] we have provided further corrections and discussion regarding this mechanism and in this contribution we provide a text proposal showing how to implement the proposals.
Conclusion

We propose:

Proposal 1 Adopt the structure for the WLANConnectionStatusReport mechanism provided in the Annex

References

[1] R2-161542, Remaining issues for WLANConnectionStatusReport, Ericsson, RAN2#93, 15-19 Feb 2016

Annext (text proposal)

Below is a text proposal based on the current version of the LWA CR.
<Start of Changes>
5.3.10.9
Other configuration

The UE shall:

1>
if the received otherConfig includes the reportProximityConfig:

2>
if proximityIndicationEUTRA is set to enabled:

3>
consider itself to be configured to provide proximity indications for E-UTRA frequencies in accordance with 5.3.14;

2>
else:

3>
consider itself not to be configured to provide proximity indications for E-UTRA frequencies;

2>
if proximityIndicationUTRA is set to enabled:

3>
consider itself to be configured to provide proximity indications for UTRA frequencies in accordance with 5.3.14;

2>
else:

3>
consider itself not to be configured to provide proximity indications for UTRA frequencies;

1>
if the received otherConfig includes the obtainLocation:

2>
attempt to have detailed location information available for any subsequent measurement report;

NOTE:
The UE is requested to attempt to have valid detailed location information available whenever sending a measurement report for which it is configured to include available detailed location information. The UE may not succeed e.g. because the user manually disabled the GPS hardware, due to no/poor satellite coverage. Further details, e.g. regarding when to activate GNSS, are up to UE implementation.

1>
if the received otherConfig includes the idc-Config:

2>
if idc-Indication is included (i.e. set to setup):

3>
consider itself to be configured to provide IDC indications in accordance with 5.6.9;
3>
if idc-Indication-UL-CA is included (i.e. set to setup):
4>
consider itself to be configured to indicate UL CA related information in IDC indications in accordance with 5.6.9;

2>
else:

3>
consider itself not to be configured to provide IDC indications;

2>
if autonomousDenialParameters is included:

3>
consider itself to be allowed to deny any transmission in a particular UL subframe if during the number of subframes indicated by autonomousDenialValidity, preceeding and including this particular subframe, it autonomously denied fewer UL subframes than indicated by autonomousDenialSubframes;

2>
else:

3>
consider itself not to be allowed to deny any UL transmission;

1>
if the received otherConfig includes the powerPrefIndicationConfig:

2>
if powerPrefIndicationConfig is set to setup:

3>
consider itself to be configured to provide power preference indications in accordance with 5.6.10;

2>
else:
3>
consider itself not to be configured to provide power preference indications;
1>
if the received otherConfig includes the wlanStatusReportingConfig:

2>
consider itself to be configured to provide WLAN connection status reports in accordance with 5.6.Y;
2>
if configured with a WLAN mobility set and the UE is not connected to a WLAN and timer T351 is not running:
3>
start timer T351 with the timer value set according to the value of connectionTimer;
1>
else:

2>
consider itself not to be configured to provide WLAN connection status reports.
<Next Change >
5.6.X
LTE-WLAN Aggregation

5.6.X.1
Introduction 

E-UTRAN can configure the UE to connect to a WLAN and configure bearers for LWA (referred to as LWA bearers or LWA DRBs). The UE uses the WLAN parameters received from E-UTRAN in performing WLAN measurements and WLAN mobility. 

The UE stores the current WLAN mobility set, which is a non-empty set of WLAN identifiers, in wlan-MobilitySet in VarWLAN-MobilityConfig. This WLAN mobility set can be configured and updated via LWA-Configuration. When the UE receives a new or updated WLAN mobility set, it initiates connection to a WLAN whose identifiers match all WLAN identifiers for at least one entry in wlan-MobilitySet, if not already connected to such a WLAN. The UE can perform WLAN mobility within the WLAN mobility set (connect to another WLAN whose identifiers match the ones in wlan-MobilitySet) without any signalling to E-UTRAN. The mobility to a WLAN outside the WLAN mobility set may be triggered by WLAN measurement events described in 5.5.4.

The UE reports the WLAN connection status information to E-UTRAN as described in 5.6.X.3. The information in this report is based on the monitoring of WLAN connection as described in 5.6.X.5. 
5.6.X.2
Reception of LWA Configuration 

The UE shall:

1>
if the received lwa-Configuration is set to release:

2>
release the LWA configuration as described in 5.6.X.6;

1>
else:

2>
if the received lwa-ConfigPart includes lwa-WT-Counter:

3>
determine the S-KWT key based on the KeNB key and using the received lwa-WT-Counter value, as specified in TS 33.401 [32];

3>
forward the S-KWT to upper layers to be used as a Pairwise Master Key for WLAN authentication;

2>
if the received lwa-ConfigPart includes the radioResourceConfigDedicatedLWA:

3>
if the received radioResourceConfigDedicatedLWA includes the drb-ToAddModListLWA:
4>
for each drb-Identity value included in the drb-ToAddModListLWA perform the LWA specific DRB addition or reconfiguration as specified in 5.3.10.3X;
2>
if the received lwa-ConfigPart includes lwa-Mobility:
3>
if the received lwa-Mobility includes wlanToReleaseList: 
4>
for each WLAN-Identifiers included in wlanToReleaseList: 
5>
remove WLAN-Identifiers if already part of the current wlan-MobilitySet in VarWLAN-MobilityConfig; 
3>
if the received lwa-Mobility includes wlanToAddList: 
4>
for each WLAN-Identifiers included in wlanToAddList: 
5>
add WLAN-Identifiers to the current wlan-MobilitySet in VarWLAN-MobilityConfig;

 
5.6.Y
WLAN Connection Status Reporting 

5.6.Y.1 General
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Figure 5.6.Y.3.1-1: WLAN Connection Status Reporting
The purpose of this procedure is to inform E-UTRAN about the status of WLAN connection.
5.6.Y.2  Initiation

A UE capable of WLAN connection status reporting in RRC_CONNECTED configured to report WLAN connection status reports initiates the WLAN connection status reporting procedure when it connects successfully to a WLAN, its connection to the WLAN fails or timer T351 expires.
5.6.Y.3 Actions related to transmission of WLANConnectionStatusReport message

The UE shall set the contents of the WLANConnectionStatusReport message as follows:

1>
set wlan-status to status in VarWLAN-Status;


1>
set failureIndications to failedWLANConnectionAttemptsList in VarWLAN-Status (if existing);
1>
discard all entries in failedWLANConnectionAttemptsList in VarWLAN-Status;
1>
if WLAN mobility set has at least one entry: and

1>
if failureIndications has at least one entry or indicateSuccessfulConnections is configured:

2>
submit the WLANConnectionStatusReport message to lower layers for transmission, upon which the procedure ends;
5.6.Y.4
T351 Expiry (WLAN Connection Timeout) 
The UE shall:

1>
if T351 expires:

2>
set the field associated in VarWLAN-MobilityConfig to false; set the field status in VarWLAN-Status to failureTimeout;

2> perform WLAN Connection Status Reporting procedure in 5.6.X.3; 
2>
discard wlan-MobilitySet in VarWLAN-MobilityConfig;
5.6.Y.5
WLAN Status Monitoring

The UE shall:

1>
if WLAN connection is successful; or
1>
if one or more WLANs are removed from the mobility set but the UE is not connected to any of the removed WLANs:

2>
set the status in VarWLAN-Status to successfulAssociation;

2>
set the wlan-IdentifiersAssociated in VarWLAN-Status to the one belonging to the successfully connected WLAN; 
2>
if timer T351 is running:

3>
stop timer T351;
3> perform WLAN Connection Status Reporting procedure in 5.6.X.3; 
1> if one or more WLANs are removed from the mobility set and the UE is connected to a removed WLAN:

2>
start timer T351;
1>
if the UE fails to connect to or maintain a connection to a WLAN in the mobility set: 
2>
add an entry in failedWLANConnectionAttemptsList in VarWLAN-Status:
3>
if the failure is due to internal UE problems related to WLAN (e.g. connection to another WLAN based on user preferences or user turning off WLAN connection):

4>
set the causeValue for this entry to failureInternal;
4>
perform WLAN Connection Status Reporting procedure in 5.6.Y.3;
3>
else:
4>
set the wlan-Identifiers for this entry to the identifiers of the WLAN which the UE failed to connect to or maintain a connection to;
4>
if the failure is due to WLAN radio link issues:

5>
set the causeValue for this entry to failureRadioLink;


4>
else if the failure is due to connection rejection from WLAN:

5>
set the causeValue for this entry to failureConnReject;
4>
else:

5>
set the causeValue for this entry to failureOther;
4>
start timer T351, if not already running.
2>
if the UE has attempted to connect to all WLANs in the mobility set:

3>
consider timer T351 expired.
<Next Change >
6.2.2
Message definitions

<Skipped unchanged parts>

WLANConnectionStatusReport
The WLANConnectionStatusReport message is used to inform the successful connection to WLAN or failure of the WLAN connection for LWA.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E-UTRAN
WLANConnectionStatusReport message
-- ASN1START
WLANConnectionStatusReport-r13 ::=
SEQUENCE {

rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




wlanConnectionStatusReport-r13
WLANConnectionStatusReport-r13-IEs,



spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


},


...
}

WLANConnectionStatusReport-r13-IEs ::=
SEQUENCE {


wlan-Status-r13




WLAN-Status-r13,

failureIndications-r13


SEQUENCE OF FailedWLANConnectionAttempt-r13

OPTIONAL,

wlan-Identifiers-r13



WLAN-Identifiers-r12


OPTIONAL,
-- Cond Fail


...

}
-- ASN1STOP
	WLANConnectionStatusReport field descriptions

	wlan-Status

Indicates the connection status to WLAN and the cause of failures.

	wlan-Identifiers

Indicates the WLAN identification parameters of the WLAN to which the status applies.


	Conditional presence
	Explanation

	Fail
	The field is mandatory present if the status is set to failureRadioLink or failureInternal or failureConnReject or failureOther. Otherwise the field is not present.


<Next Change >
6.3.2
Radio resource control information elements

<Skipped unchanged parts>
–
LWA-Configuration

The IE LWA-Configuration is used to setup/modify/release LTE-WLAN Aggregation.
-- ASN1START

LWA-Configuration-r13 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {


lwa-ConfigPart-r13




LWA-ConfigPart-r13,



...

},


...
}

LWA-ConfigPart-r13 ::=
SEQUENCE {


radioResourceConfigDedicatedLWA-r13

RadioResourceConfigDedicatedLWA-r13

OPTIONAL,
-- Need ON


lwa-Mobility-r13



LWA-Mobility-r13

OPTIONAL,

-- Need ON

lwa-WT-Counter-r13



INTEGER (0..65535)


OPTIONAL,
-- Need ON

...
}

LWA-Mobility-r13 ::=

SEQUENCE {


wlan-ToReleaseList-r13



WLAN-Id-List-r13


OPTIONAL,
-- Need ON

wlan-ToAddList-r13




WLAN-Id-List-r13


OPTIONAL,
-- Need ON



...
}
-- ASN1STOP
<Next Change >
6.3.5
Measurement information elements
<Skipped unchanged parts>
–

WLAN-Status
The IE WLAN-Status indicates the current status of WLAN connection for LWA. The values are set as described in Section 5.6.X.3 and 5.6.X.5.
WLAN-Status information element
-- ASN1START

WLAN-Status-r13 ::=

ENUMERATED {successfulAssociation, failureRadioLink, failureInternal,








 failureOther, failureTimeout, failureConnReject, spare1,...}
-- ASN1STOP
6.3.6
Other information elements

[Omitted unchanged parts]
–
OtherConfig
The IE OtherConfig contains configuration related to other configuration

OtherConfig information element
-- ASN1START

OtherConfig-r9 ::= SEQUENCE
{


reportProximityConfig-r9


ReportProximityConfig-r9

OPTIONAL,
-- Need ON


...,


[[
idc-Config-r11




IDC-Config-r11




OPTIONAL,
-- Need ON


powerPrefIndicationConfig-r11
PowerPrefIndicationConfig-r11
OPTIONAL,
-- Need ON



obtainLocationConfig-r11

ObtainLocationConfig-r11

OPTIONAL
-- Need ON


]],


[[



wlanStatusReportingConfig-r13
WlanStatusReportingConfig-r13

]]
}

IDC-Config-r11 ::= 



SEQUENCE {


idc-Indication-r11




ENUMERATED {setup}

OPTIONAL,

-- Need OR


autonomousDenialParameters-r11

SEQUENCE {




autonomousDenialSubframes-r11


ENUMERATED {n2, n5, n10, n15,















n20, n30, spare2, spare1},




autonomousDenialValidity-r11


ENUMERATED {















sf200, sf500, sf1000, sf2000, 















spare4, spare3, spare2, spare1}


}

OPTIONAL, 

-- Need OR


...,


[[
idc-Indication-UL-CA-r11

ENUMERATED {setup}

OPTIONAL

-- Cond idc-Ind


]]
}

ObtainLocationConfig-r11 ::= SEQUENCE {


obtainLocation-r11



ENUMERATED {setup}



OPTIONAL

-- Need OR

}

PowerPrefIndicationConfig-r11 ::= CHOICE{


release




NULL,


setup




SEQUENCE{



powerPrefIndicationTimer-r11

ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20, 












s30, s60, s90, s120, s300, s600, spare3, 












spare2, spare1}


}

}

ReportProximityConfig-r9 ::= SEQUENCE {


proximityIndicationEUTRA-r9

ENUMERATED {enabled}


OPTIONAL,

-- Need OR


proximityIndicationUTRA-r9

ENUMERATED {enabled}


OPTIONAL

-- Need OR

}
WlanStatusReportingConfig-r13 ::= SEQUENCE {


indicateSuccessfulConnections

ENUMERATED {true}


OPTIONAL,

-- Need OR

connectionTimer-r13




ENUMERATED {s10, s30, s60, s120, s240, spare3, spare2, spare1}

OPTIONAL,
-- Need OR
}
-- ASN1STOP

	OtherConfig field descriptions

	autonomousDenialSubframes

Indicates the maximum number of the UL subframes for which the UE is allowed to deny any UL transmission. Value n2 corresponds to 2 subframes, n5 to 5 subframes and so on. E-UTRAN does not configure autonomous denial for frequencies on which SCG cells are configured.

	autonomousDenialValidity

Indicates the validity period over which the UL autonomous denial subframes shall be counted. Value sf200 corresponds to 200 subframes, sf500 corresponds to 500 subframes and so on.

	idc-Indication
The field is used to indicate whether the UE is configured to initiate transmission of the InDeviceCoexIndication message to the network.

	idc-Indication-UL-CA

The field is used to indicate whether the UE is configured to provide IDC indications for UL CA using the InDeviceCoexIndication message.

	obtainLocation

Requests the UE to attempt to have detailed location information available using GNSS. E-UTRAN configures the field only if includeLocationInfo is configured for one or more measurements.

	powerPrefIndicationTimer

Prohibit timer for Power Preference Indication reporting. Value in seconds. Value s0 means prohibit timer is set to 0 second or not set, value s0dot5 means prohibit timer is set to 0.5 second, value s1 means prohibit timer is set to 1 second and so on.

	reportProximityConfig

Indicates, for each of the applicable RATs (EUTRA, UTRA), whether or not proximity indication is enabled for CSG member cell(s) of the concerned RAT. Note.


NOTE:
Enabling/ disabling of proximity indication includes enabling/ disabling of the related functionality e.g. autonomous search in connected mode.

	Conditional presence
	Explanation

	idc-Ind
	The field is optionally present if idc-Indication is present, need OR. Otherwise the field is not present.


<Next Change >
–
VarWLAN-Status
The UE variable VarWLAN-Status includes information about the status of WLAN connection for LWA.

VarWLAN-Status UE variable
-- ASN1START

VarWLAN-Status-r13 ::=



SEQUENCE {


status-r13


WLAN-Status-r13,


wlan-IdentifiersAssociated-r13


WLAN-Identifiers-r12

OPTIONAL,

failedWLANConnectionAttemptsList-r13
SEQUENCE OF FailedWLANConnectionAttempt-r13
}
FailedWLANConnectionAttempt-r13 ::= SEQUENCE {


wlan-Identifiers-r13



WLAN-Identifiers-r12
OPTIONAL,


causeValue-r13





WLAN-Status-r13
}
-- ASN1STOP
	VarWLAN-Status field descriptions

	status

Indicates the connection status to WLAN and causes for connection failures

	wlan-IdentifiersAssociated

Indicates the identification parameters of the WLAN to which the UE is connected for LWA.


<Next Change >
7.3
Timers (Informative)

	Timer
	Start
	Stop
	At expiry

	T300

	Transmission of RRCConnectionRequest 
	Reception of RRCConnectionSetup or RRCConnectionReject message, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6

	T301
	Transmission of RRCConnectionReestabilshmentRequest
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Reception of RRCConnectionReject while performing RRC connection establishment
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T303
	Access barred while performing RRC connection establishment for mobile originating calls
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or

reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover within E-UTRA, handover to E-UTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.

	T305
	Access barred while performing RRC connection establishment for mobile originating signalling
	Upon entering RRC_CONNECTED and upon cell re-selection 
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T306
	Access barred while performing RRC connection establishment for mobile originating CS fallback.
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T307
	Reception of RRCConnectionReconfiguration message including MobilityControlInfoSCG
	Successful completion of random access on the PSCell, upon initiating re-establishment and upon SCG release
	Inform E-UTRAN about the SCG change failure by initiating the SCG failure information procedure as specified in 5.6.13.

	T310
	Upon detecting physical layer problems for the PCell i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
	Upon receiving N311 consecutive in-sync indications from lower layers for the PCell, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure 

	T311
	Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable E-UTRA cell or a cell using another RAT.
	Enter RRC_IDLE

	T312
	Upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 is running
	Upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure, upon initiating the connection re-establishment procedure, and upon the expiry of T310
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure

	T313
	Upon detecting physical layer problems for the PSCell i.e. upon receiving N313 consecutive out-of-sync indications from lower layers
	Upon receiving N314 consecutive in-sync indications from lower layers for the PSCell, upon initiating the connection re-establishment procedure, upon SCG release and upon receiving RRCConnectionReconfiguration including MobilityControlInfoSCG
	Inform E-UTRAN about the SCG radio link failure by initiating the SCG failure information procedure as specified in 5.6.13.

	T320
	Upon receiving t320 or upon cell (re)selection to E-UTRA from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cellGlobalId for the requested cell, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI
	Initiate the measurement reporting procedure, stop performing the related measurements and remove the corresponding measId

	T325
	Timer (re)started upon receiving RRCConnectionReject message with deprioritisationTimer.
	
	Stop deprioritisation of all frequencies or E-UTRA signalled by RRCConnectionReject.

	T330
	Upon receiving LoggedMeasurementConfiguration message
	Upon log volume exceeding the suitable UE memory, upon initiating the release of LoggedMeasurementConfiguration procedure
	Perform the actions specified in 5.6.6.4

	T340
	Upon transmitting UEAssistanceInformation message with powerPrefIndication set to normal
	Upon initiating the connection re-establishment procedure
	No action.

	T350
	Upon entering RRC_IDLE if t350 has been received in wlan-OffloadInfo.
	Upon entering RRC_CONNECTED, or upon cell reselection.
	 Perform the actions specified in 5.6.12.4.

	T370
	Upon receiving SL-DiscConfig including a discSysInfoReportConfig.
	Upon initiating the SidelinkUEInformation to send SysInfoReport, upon receiving SL-DiscConfig that includes removal of discSysInfoReportConfig.
	Stop performing the related System Information acquisition.

	T351
	Reception of RRCConnectionReconfiguration message including the connectionTimer or the UE fails to connect to or maintain a connection to a WLAN in the mobility set.
	Upon successful connection to WLAN, upon leaving RRC_CONNECTED, upon triggering the handover procedure, or upon initiating the connection re-establishment procedure.
	Perform WLAN Connection Status Reporting specified in 5.6.X.3.


<End of Changes>
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