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1 Introduction
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]


Further RANP#71 agreed a new WID with the following objective:

	1. Uplink data transmission on WLAN, including uplink bearer switch and bearer split (RAN2)

2. Mobility optimizations, e.g. intra and inter eNB handover without WT change and improvements for Change of WT (RAN2, RAN3)

3. Potential enhancements to support 60 GHz new band and channels (e.g. in measurements) and increased data rates for 802.11ax, 802.11ad, and 802.11ay (e.g. by PDCP optimizations) (RAN2, RAN3)

4. Additional information collection and feedback e.g. for better estimation of available WLAN capacity (by additional signaling on both Uu and Xw) to improve LWA performance (RAN2, RAN3)

5. Automatic Neighbour Relation (ANR) for LWA e.g. for discovery of WLANs under eNB coverage (RAN3, RAN2)


Information regarding WLAN channel availability is useful for LWA operation and eNB can use it to decide the packet split ratio between LTE and WLAN and also traffic steering including the UL traffic path for LWA. This information can be achieved from estimated UE throughput reporting or channel occupancy measurements which were previously agreed for LAA. In this contribution we propose such information is useful and further compare the signalling for both the options. 
2. Discussion
Information about Estimated throughput or channel occupancy representing the channel availability information on WLAN side is useful at the eNB while deciding the split of packets between LTE and WLAN side for LWA. Such information is also useful for deciding the UL traffic in case of LWA. The channel availability on WLAN side may change dynamically due to the unlicensed spectrum and expected data rate will also fluctuate depending on channel availability and radio conditions. Such forward looking metric will be useful in addition to the information already provided by e.g. flow control.
Proposal 1: RAN2 to agree that reporting of WLAN channel availability information is useful.
If proposal 1 is agreed then we believe there are two options to obtain WLAN channel availability information:

1. UE or WT report WLAN estimated UE throughput based on [1]

2. UE report WLAN channel occupancy measurements (previously agreed for LAA) 

We provide comparison for both the options as below 
IEEE metric

The new metric agreed by IEEE and mentioned in [1] may be applicable for uplink packet transmission in the WLAN and for LWA uplink can be either via LTE or WLAN in Rel-14,. Due to channel reciprocity of TDD spectrum, the estimated throughput will be useful for downlink packet split in the eNB over LTE and WLAN spectrum. It is also possible that WLAN UE is able to calculate estimated DL throughput from channel utilisation and MCS. Further, WLAN measurement is for potential or existing connection. Our assumption is that since UE is already configured with LWA, a connection already exist but UE may report measurements related to a potential connection as well. 

WLAN measurements and metrics currently reported (BSS load, Channel utilisation and backhaul rate) are reported on a per WLAN AP basis and not per UE. 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: 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. We list two alternatives for this information to be reported to the eNB
Alternative 1: Over Uu interface using RRC signalling
eNB will request 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-v14xy-IEs






OPTIONAL

}

UEInformationRequest-v14xy-IEs ::= SEQUENCE {


estimatedWLANthroughput-r14

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-v14xy-IEs





OPTIONAL

}

UEInformationResponse-v14xy-IEs ::= SEQUENCE {


estimatedWLANthroughput-r13


INTEGER (0..8191)

OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

It may happen that eNB triggers the measurement but measurement is not triggered on the WLAN side so this option does not work well.
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,




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


... ,


[[ estimatedWLANthroughput-r14
INTEGER
(0..8191)
OPTIONAL


]]
}
-- ASN1STOP
There is no mechanism in the eNB to control the reporting period and one option is that the UE shall trigger WLAN Connection status report message as and when the measurement is triggered and made available on the WLAN side. However, eNB does not have a control if it no longer requires this measurement from the UE.
Option 3: Report it along with measResultListWLAN-r13. This option has the same drawback as option 1
Option 4: Report as part of PDCP SR. (same as option2). 
Alternative 2: 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 UE MAC address and WT should report it back to the eNB. Alternatively, this information can be reported as part of flow control and the periodicity of reporting can be configured by the eNB if needed. This can be discussed in RAN3. 

LAA channel occupancy measurements

The LAA channel occupancy measurement is performed together with RSSI measurements in Rel-13 and are based on RMTC configuration. The assumption is that the licensed cell is aware of the timing information of the LAA SCell and eNB may additionally stop its own transmission to get better view from RSSI measurements and channel occupancy measurements. However, this may not be the case with LWA as eNB will be not aware of the timing information and eNB may not be transmitting on unlicensed spectrum. Any attempt to involve WLAN AP to stop its transmission when UE is performing the measurements will require discussions in IEEE.  One simple option will be to decouple RSSI and channel occupancy measurements and RMTC should be made optional configuration so that it can be used for LWA.
Proposal 2: Discuss and select between two options. We have slight preference for LAA channel occupancy measurements based solution.
Proposal 3: If network based solution is agreeable then send an LS to RAN3. 
3. Conclusion

We propose RAN2 to discuss and agree on following proposal
Proposal 1: RAN2 to agree that reporting of WLAN channel availability information is useful
Observation: Minimum Achievable Throughput over WLAN metric or estimated throughput, as described in 802.11 specification, is a per UE metric of expected throughput 
Proposal 2: Discuss and select between two options. We have slight preference for LAA channel occupancy measurements based solution.

Proposal 3: If network based solution is agreeable then send an LS to RAN3.

4. References

1) R2-156876: Response to LS on WLAN RSSI Measurement
2) IEEE P802.11REVmc Draft 4.0. http://www.techstreet.com/ieee/products/1867583
3) RP-160600: New Work Item on Enhanced LWA Intel Corporation, Qualcomm Incorporated, China Telecom
PAGE  
3

