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1 Introduction
RAN3 has discussed expected UE throughput in the past during MRJC work and recently RAN2 received LS from IEE 802.11 in [1] with the following statement:
	NOTE: IEEE would like to take the opportunity to inform 3GPP that Minimum Achievable Throughput over WLAN metrics, which were recommended in the LS response to 3GPP in document [Ref 1], are now completely defined by IEEE to estimate the link quality. Procedure to determine such metrics by a STA are defined in document [Ref2]


The essence of the LS from IEEE is that now it is possible to calculate expected UE throughput in WLAN. Minimum achievable throughput over WLAN is deemed to be useful for LWA operation and eNB can use it to decide the packet split ratio between LTE and WLAN. In this contribution we analyse the need of such information propose how to get this information in the eNB for LWA.

2. Discussion
Information about Estimated throughput is useful at the eNB while deciding the split of packets between LTE and WLAN for LWA operations. The channel availability in WLAN may change dynamically due to unlicensed spectrum and expected data rate will also fluctuate depending on the radio conditions. Such forward looking metric will be useful along with the information already provided by flow control. 
Proposal 1: RAN3 to agree that estimated throughput or minimum achievable throughput over WLAN information is useful for the eNB.

WLAN measurements and metrics currently reported (BSS load, Channel utilisation and backhaul rate) are reported on per WLAN AP basis and not per UE basis. These metrics cannot indicate estimated throughput for a particular UE. Minimum Achievable Throughput over WLAN metric is per UE metric. The description in [2] section 6.3.103 states:
	The following set of MLME primitives support the transport of an estimate of the throughput for a potential

or existing association between the STA and an AP.


Observation 1: Minimum Achievable Throughput over WLAN metric or estimated throughput, as described in 802.11 specification, is a per UE metric of expected throughput 
The next question is how should the estimated throughput be reported to the eNB? The primitives, as defined in 802.11, run between STA and AP and estimated throughput for a MAC address is reported to the AP. We think there are two alternatives for this information to be reported to the eNB
Alternative 1: Over Xw interface (From AP to WT and then over Xw interface to eNB)
Since AP has access to this information, it is expected that WT will also have the access to the same information and UE MAC address is known to the eNB from UE capabilities. So, eNB can request with the UE MAC address and WT should report it to the eNB. Currently there is no UE associated procedure over Xw interface so either UE associated procedure is defined or a common procedure whereby eNB can request such information for multiple MAC addresses is defined..
Option 1: Use WT Status report

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	eNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB
	YES
	reject

	WT Measurement ID
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by WT
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop,

…)
	A value set to “stop”, indicates a request to stop all BSS measurements.
	YES
	reject

	Report Characteristics
	O
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object the WT is requested to report.

First Bit = BSS Load,

Second Bit WAN Metrics. Third bit estimated UE throughput
Other bits shall be ignored by the WT.
	YES
	reject

	BSS To Report List
	
	1
	
	List of BSSs for for which measurement is needed
	YES
	ignore

	>BSS To Report Item
	
	1 .. <maxnoofBSSsperWT>
	
	
	EACH
	ignore

	>>BSSID
	M
	
	9.2.8
	
	–
	–

	Estimated UE throughput to Report Item
	O
	1.. >maxnoofMACAddperWT>
	
	
	
	

	> UE identity
	M
	
	<MAC address>
	
	
	

	Reporting Periodicity
	O
	
	ENUMERATED(10ms, 50ms, 100ms, 200ms, 500ms, 1s, 5s, 10s, …)
	
	YES
	ignore

	Partial Success Indicator
	O
	
	ENUMERATED(partial success allowed, ...)
	Included if partial success is allowed
	YES
	ignore


	Range bound
	Explanation

	maxnoofBSSsperWT
	4096


	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value “stop”.


9.1.8
WT STATUS RESPONSE

This message is sent by the WT to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement request, is successfully initiated.

Direction: WT ( eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	eNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB
	YES
	reject

	WT Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by WT
	YES
	reject

	Measurement Initiation Result List
	
	0..1
	
	List of all BSSs in which measurement objects were requested, included when indicating partial success
	YES
	ignore

	>Measurement Initiation Result Item
	
	1 .. <maxnoofBSSsperWT>
	
	
	EACH
	ignore

	>>BSSID
	M
	
	9.2.8
	
	–
	–

	>>Measurement Failure Cause List
	
	0..1
	
	Indicates that WT could not initiate the measurement for at least one of the requested measurement objects in the BSS
	–
	–

	>>>Measurement Failure Cause Item
	
	1 .. <maxnoofFailedMeasObjects>
	
	
	EACH
	ignore

	>>>>Measurement Failed Report Characteristics
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object that failed to be initiated in the WT. 

First Bit = BSS Load,

Second Bit WAN Metrics. Third bit estimated UE throughput
Other bits shall be ignored by the eNB.
	–
	–

	>>>>Cause
	M
	
	9.2.4
	Failure cause for measurement objects for which the measurement cannot be initiated
	–
	–

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Criticality Diagnostics
	O
	
	9.2.5
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofBSSsperWT
	4096

	maxnoofFailedMeasObjects
	Maximum number of measurement objects that can fail per measurement. Value is 32.


9.1.10
WT STATUS REPORT

This message is sent by the WT to the eNB to report the results of the requested measurements.

Direction: WT ( eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	eNB Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB
	YES
	reject

	WT Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	reject

	BSS Measurement Result List
	
	1
	
	
	YES
	ignore

	>BSS Measurement Result Item
	
	1 .. <maxnoofBSSsperWT>
	
	
	EACH
	ignore

	>>BSSID
	M
	
	9.2.8
	
	
	

	>>BSS Load
	O
	
	9.2.11
	
	
	

	>>WAN Metrics
	O
	
	9.2.12
	
	
	

	Estimated UE throughput List
	
	1
	
	
	
	

	>Estimated UE throughput
	
	1 .. < maxnoofMACAddperWT >
	
	
	
	

	>>UE identity
	M
	
	<MAC address>
	
	
	

	>>Estimated UE Throughput
	M
	
	INTEGER (0..8192)
	
	
	


Estimated UE throughput to Report Item is independent of BSS ID as eNB is NOT aware of UEs serving BSSID. This is a complex change and hence should not be adopted.

Observation 2: using a common procedure for UE specific procedure can increase the size and complexity. Also, currently eNB is not aware of UE’s serving BSSID so eNB cannot make a distinction on reporting of per BSSID
Option 2: Flow control based
Alternatively, this information can be reported as part of flow control. 
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=1)
	Spare
	Final Frame Ind.
	Lost Packet Report
	1

	Highest successfully delivered Xw-U Sequence Number
	2

	Desired buffer size for the E-RAB
	4

	Minimum desired buffer size for the UE
	4

	Number of lost Xw-U Sequence Number ranges reported
	1

	Start of lost Xw-U Sequence Number range
	4* (Number of reported lost Xw-u SN ranges)

	End of lost Xw-U Sequence Number range 
	

	Estimated UE throughput
	2

	Spare extension
	0-2


Current flow control mechanism works without configuration i.e. DL DATA DELIVERY STATUS PDU is sent in response to DL USER DATA (and no explicit configuration). However, if the information is reported along with flow control then extra configuration is not needed.
Proposal 2: Estimated UE throughput is reported as part of flow control

Alternative 2: Over Uu interface using RRC signalling
eNB will request the UE to report this information via RRC signalling.

Option 1: use UE information Request/Response
-- ASN1START

UEInformationRequest-r9

::=



SEQUENCE {


rrc-TransactionIdentifier

RRC-TransactionIdentifier,


criticalExtensions



CHOICE {



c1







CHOICE {




ueInformationRequest-r9



UEInformationRequest-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEInformationRequest-r9-IEs ::=

SEQUENCE {


rach-ReportReq-r9




BOOLEAN,


rlf-ReportReq-r9




BOOLEAN,


nonCriticalExtension



UEInformationRequest-v930-IEs

OPTIONAL

}

UEInformationRequest-v930-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



UEInformationRequest-v1020-IEs

OPTIONAL

}

UEInformationRequest-v1020-IEs ::=
SEQUENCE {


logMeasReportReq-r10



ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension



UEInformationRequest-v1130-IEs

OPTIONAL

}

UEInformationRequest-v1130-IEs ::= SEQUENCE {


connEstFailReportReq-r11


ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension



UEInformationRequest-v1250-IEs

OPTIONAL

}

UEInformationRequest-v1250-IEs ::= SEQUENCE {


mobilityHistoryReportReq-r12

ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension



UEInformationRequest-v13xy-IEs






OPTIONAL

}

UEInformationRequest-v13xy-IEs ::= SEQUENCE {


EstimatedWLANthroughput-r13

ENUMERATED {true}




OPTIONAL,
-- Need ON


nonCriticalExtension

SEQUENCE {}








OPTIONAL

}

-- ASN1STOP

	UEInformationRequest field descriptions

	rach-ReportReq

This field is used to indicate whether the UE shall report information about the random access procedure.


1.1.1.1 –
UEInformationResponse
The UEInformationResponse message is used by the UE to transfer the information requested by the E-UTRAN.

Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E-UTRAN

UEInformationResponse message
-- ASN1START

UEInformationResponse-r9
::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1







CHOICE {




ueInformationResponse-r9



UEInformationResponse-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

UEInformationResponse-r9-IEs ::=

SEQUENCE {


rach-Report-r9






SEQUENCE {



numberOfPreamblesSent-r9



NumberOfPreamblesSent-r11,



contentionDetected-r9




BOOLEAN


}















OPTIONAL,


rlf-Report-r9






RLF-Report-r9


OPTIONAL,

nonCriticalExtension




UEInformationResponse-v930-IEs



OPTIONAL

}

-- Late non critical extensions

UEInformationResponse-v9e0-IEs ::= SEQUENCE {


rlf-Report-v9e0





RLF-Report-v9e0




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- Regular non critical extensions

UEInformationResponse-v930-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING UEInformationResponse-v9e0-IEs)
OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1020-IEs

OPTIONAL

}

UEInformationResponse-v1020-IEs ::= SEQUENCE {


logMeasReport-r10




LogMeasReport-r10



OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1130-IEs

OPTIONAL

}

UEInformationResponse-v1130-IEs ::= SEQUENCE {


connEstFailReport-r11



ConnEstFailReport-r11


OPTIONAL,


nonCriticalExtension



UEInformationResponse-v1250-IEs
OPTIONAL

}

UEInformationResponse-v1250-IEs ::= SEQUENCE {


mobilityHistoryReport-r12


MobilityHistoryReport-r12

OPTIONAL,


nonCriticalExtension



UEInformationResponse-v13xy-IEs





OPTIONAL

}

UEInformationResponse-v13xy-IEs ::= SEQUENCE {


EstimatedWLANthroughput-r13


INTEGER (0..8192)

OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

Option 2: Reported as WLAN Connection status report 

-- ASN1START
WLANConnectionStatusReport-r13 ::=
SEQUENCE {

rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




wlan-Status-r13


WLAN-Status-IEs,




EstimatedWLANthroughput-r13


INTEGER (0..8192)

OPTIONAL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


},


...
}

WLAN-Status-IEs ::=
SEQUENCE {


wlan-Status-r13




WLAN-Status-r13,


wlan-Identifiers-13



WLAN-Identifiers-r12


OPTIONAL
,
-- Cond Fail


...

}
-- ASN1STOP
The third option is to report it along with measResultListWLAN-r13.
Proposal 3: Discuss and select between alternative 1 and alternative 2. We slightly prefer both the alternative to be incorporated in order to be aligned with previous agreements i.e. e.g. both UE based and NW based flow control have been agreed
3. Conclusion

We propose RAN3 to discuss and agree on following observations and proposals
Proposal 1: RAN3 to agree that estimated throughput or minimum achievable throughput over WLAN information is useful for the eNB
Observation 1: Minimum Achievable Throughput over WLAN metric or estimated throughput, as described in 802.11 specification, is a per UE metric of expected throughput 

Observation 2: using a common procedure for UE specific procedure can increase the size and complexity. Also, currently eNB is not aware of UE’s serving BSSID so eNB cannot make a distinction on reporting of per BSSID
Proposal 2: Estimated UE throughput is reported as part of flow control

Proposal 3: Discuss and select between alternative 1 and alternative 2. We slightly prefer both the alternative to be incorporated in order to be aligned with previous agreements i.e. e.g. both UE based and NW based flow control have been agreed
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