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1 Introduction

During Rel-12, extensive discussions took place on the handling of user preferences. It was agreed that user preferences should always take precedence. E.g. when the user wants to use his home-WLAN for data transport instead of e.g an operator WLAN or does not want to use WLAN at all, these preferences should be honoured.

Handling of these user preferences becomes even more prominent in Rel-13. In Rel-13 we expect that it will be necessary for the UE to report which WLAN frequencies it supports so that the network knows on which WLAN frequencies it would e.g. make sense to configure measurements. 

However based on user preferences, the UE may (temporarily) not be able to handle certain frequencies. E.g. if the user has selected to be active on his home WLAN, the UE may not be able to be active on any other WLAN frequency in the same band (depending on UE capability). As a result, the UE will e.g. not be able to perform measurements on these WLAN frequencies and will not be able to rx/tx data on these WLAN frequencies.
In this contribution we will discuss how we think UE capability and user preferences could be handled in more detail.
2 WLAN related UE capability signalling
In order for the network to know what WLAN frequencies the UE could use (measure, aggregation, interworking), we assume that in Rel-13 the UE should report as part of its UE capabilities the WLAN frequencies it supports. RAN2#91 agreed that in the WLAN measurement object, WLAN frequencies are denoted based on WLAN numerology. We propose that also the UE capability reporting for WLAN will be based on this numerology. Using this notation for denoting WLAN frequencies also in 3GPP specifications brings the benefit that any newly defined WLAN frequencies are automatically supported by 3GPP signalling.

Proposal 1:
As part of UE capability signalling, the UE will report which WLAN frequencies it supports. This capability is reported according to WLAN numerology i.e. as a list of (country, operating class).
Note that not every country has defined its own operating classes. I.e. 802.11 currently defines only the following “countries”: USA, Japan, Europe and “Global”.
3 User preference related signalling

Since no agreements have been reached yet in Rel-13 on the handling of user preferences, we have to start from the beginning. As a start, it might be good to reconfirm the Rel-12 principle:

Proposal 2:
User preferences have highest priority w.r.t. the usage of WLAN. E.g. if the user wants to use its home WLAN (e.g. potentially resulting in reduced capabilities available for the network operator) or does not want to use WLAN at all, these preferences should be honoured.
Next we come to the main question of this contribution. What should the UE do when due to user preferences it is (no longer) able to use the WLAN frequencies originally signalled as supported in UE capabilities ?

When using WLAN aggregation or enhanced WLAN interworking, we assume there are roughly 3 sequential steps that the network will take. These steps are shown in figure 2. 
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Figure 2: Consquences of  eNB (not) knowing WLAN operating restrictions

In the right of figure 2 we show what the eNB is able/not able to do when it knows about the UE WLAN operating restrictions.  From figure 2, it is clear that there is some benefit for the eNB to know the UE WLAN operating restrictions in each step. 
Based on figure 2 we see basically 2 ways forward:
A) Do not introduce signalling enabling the UE to indicate WLAN operating restrictions

B) Do introduce signalling enabling the UE to indicate WLAN operating restrictions

In case A:

Probably no new signalling needs to be introduced (see bullet iv), but consequences to be accepted are:

i. eNB may configure WLAN measurements for frequencies the UE (temporarily) does not support

· The UE would not start measurements / report measurement reports

ii. eNB may have configured WLAN measurements for a frequency suddenly (temporarily) no longer supported by the UE without eNB knowing

· The UE would no longer report WLAN measurement (updates) for the concerning frequency
iii. eNB may configure LTE-WLAN aggregation/LTE enhanced interworking for frequencies the UE (temporarily) does not support

· This case might happen if the user preference changed after the measurement report

· We assume in this case the UE would accept the configuration, but no real aggregation/offloading would take place (similar to no WLAN AP available due to coverage reasons)
iv. eNB may have configured LTE-WLAN aggregation/LTE enhanced interworking for WLAN AP’s on frequencies suddenly (temporarily) no longer supported by the UE

· For LTE-WLAN aggregation, the eNB may become somewhat aware of the situation due to WLAN failure reporting as proposed in [1]. Still the eNB would not be aware of the nature of the failure, e.g. that it is likely to last longer.
· Situation for enhanced LTE interworking remains to be discussed (FFS)
In case B:

We assume in this case:

i. UE reports (updates of) WLAN operating restrictions when applicable with a WLAN STATUS message. 

· Example WLAN STATUS message is shown in Annex B.

ii. In order to limit unnecessary  reporting e.g. in an eNB that is not even considering LTE-WLAN aggregation or enhanced interworking, UE is only required to report WLAN operating restrictions when WLAN measurements are configured.
Note that the solution B removes the negative consequences listed for case A except consequence i.

Proposal 3:
RAN2 to decide whether to specify signalling for enabling the UE to indicate WLAN operating restrictions due to (changing) user preferences.

Proposal 4:
If RAN2 agrees to introduce signalling for WLAN operating restrictions, it is proposed to:

a) Have the UE only inform the network about WLAN operating restrictions if WLAN measurements are configured.

b) Introduce this signalling in a WLAN STATUS message (see example in Annex B)

4 Conclusion

RAN2 is requested to discuss and if possible agree on the following proposal:

Proposal 1:
As part of UE capability signalling, the UE will report which WLAN frequencies it supports. This capability is reported according to WLAN numerology i.e. as a list of (country, operating class).

Proposal 2:
User preferences have highest priority w.r.t. the usage of WLAN. E.g. if the user wants to use its home WLAN (e.g. potentially resulting in reduced capabilities available for the network operator) or does not want to use WLAN at all, these preferences should be honoured.
Proposal 3:
RAN2 to decide whether to specify signalling for enabling the UE to indicate WLAN operating restrictions due to (changing) user preferences.

Proposal 4:
If RAN2 agrees to introduce signalling for WLAN operating restrictions, it is proposed to:

a) Have the UE only inform the network about WLAN operating restrictions if WLAN measurements are configured.

b) Introduce this signalling in a WLAN STATUS message (see example in Annex B)
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Annex B: WLAN STATUS message example

WLANStatus
The WLANStatus message is used by the UE to provide information regarding the status of WLAN communication.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

WLANStatus message
-- ASN1START

WLANStatus-r13 ::=

SEQUENCE {

criticalExtensions
  CHOICE {



c1






CHOICE {




wlanStatus-r13



WLANStatus-r13-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture

SEQUENCE {}


}

}

WLANStatus-r13-IEs ::=
SEQUENCE {


wlanFailure






BOOLEAN;


wlanInactivity





BOOLEAN;


wlanRestrictions




WLAN-OperatingRestrictions-r13
OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

WLANOperatingRestrictions-r13 ::= SEQUENCE {


wlanRestrictions
   
SEQUENCE(SIZE (1..maxWLAN-Countries)) OF WLAN-CountryList-r13


}
WLANCountryList-r13 ::= SEQUENCE {


wlanCountry






OCTET STRING (SIZE(3)),


wlanOperatingClassList



 
SEQUENCE(SIZE (1..maxWLAN-OperatingClass)) OF

















 OCTET STRING (SIZE(1))
}

-- ASN1STOP
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1) UE is configured to measure on certain WLAN frequencies


If eNB is aware of restriction on WLAN operating frequencies, then:


A) eNB can avoid to configure WLAN measurements on certain frequencies


2) UE is measuring on configured WLAN frequencies and may report measurement results


C1) eNB knows it should not expect reports on certain WLAN frequencies and may take alternative actions like configuring CA or DC C2) eNB knows that a previously reported measurement report may no longer be valid


3) UE is configured with LTE-WLAN aggregation or enhanced interworking


E) eNB knows no more data can be handled over WLAN (temporarily). eNB may remove the LTE-WLAN aggregation solution / enhanced LTE interworking and may configure alternative mechanisms to improve UE throughput (e.g. DC/CA)


If eNB is NOT aware of restriction on WLAN operating frequencies, then:


B) eNB may configure WLAN measurements, but UE will not actually perform measurements or do any reporting


D1) eNB may wait for measurement reports in vain
D2) eNB will not be aware when a previous measurement report is no longer valid, and may e.g. configure LTE-WLAN aggregation “incorrectly”


F1) LTE-WLAN aggregation: could use WLAN failure report to make eNB aware (see [1]). eNB will not be aware this is a semi-static failure, and e.g. not only related to WLAN AP coverage
F2) enhanced LTE interworking: could use WLAN failure report to make eNB aware ?



