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1. Introduction
In RAN3#91-bis meeting the issue of ANR for LWA was discussed, based on the following contributions:[2], [3], [4]. [5] and [6]. 
In the present paper we continue this discussion and propose a text to be used as a basis for a stage-2 running CR.
2. Discussion

Based on the contributions submitted to the RAN3#91-bis meeting and the discussions during the meeting, it became clear that even though some part of LWA ANR procedure are already possibly with the current specifications, certain gaps remain. Specifically, what is missing is:
1. Overall stage-2 description of the LWA ANR definition and procedures

2. How the eNB can ensure that WLAN APs in the LWA NR belong to the operator?
3. How the eNB can ensure that WLAN APs in the LWA NR support LWA?

2.1 Stage-2 description of LWA ANR

For LTE, TS 36.300 [1] specification contains a stage-2 description of the ANR functionality. If we agree that LWA ANR shall be supported, as indicated in the WID [7], similar description is required for LWA.

Observation 1: For LTE, TS 36.300 [1] contains ANR procedure description; eLWA WID [7] mandates definition of ANR procedure for LWA.
A conceptual stage-2 ANR procedure that can be used to populate the NRT is illustrated below.


 Figure 3. ANR procedure to populate NRT 
1. The eNB configures WLAN measurements in the UE for ANR. Ideally, the measurements should be configured in such a way that UE can find only LWA-enabled WLAN APs and out of these only APs which belong to this operator. 

2. The UE scans for WLANs based on the configuration received in step 1.
3. Once the UE detects a WLAN AP, it uses ANQP signaling to detect which PLMN the AP belongs to. IEEE 802.11-2012 [4] defines (in section 8.4.4.11) a “3GPP Cellular Network ANQP-element”, which is a transparent container from 802.11 perspective. The content of the container is defined in 3GPP specification TS 24.302 [6]. This container contains the PLMN list. The UE, knowing its PLMN, may detect whether the AP belongs to the same PLMN. 

4. If the detected AP belongs to the same PLMN, the UE reports the BSSID (and/or other identifiers, e.g. HESSID and SSID) of this AP to the eNB.

5. The eNB constructs a DNS query using the WLAN AP identifier received from the UE and initiates a DNS query to resolve the Transport Network Layer (TNL) address of the WT. The DNS server responds with the TNL address of the WT.

6. The eNB initiates the Xw Setup procedure with the WT.
The above call flow is provided for illustration and gap analysis only. Instead of the call flow above, we propose to adapt an LWA ANR text similar to LTE ANR procedure defined in TS 36.300 [1].

Proposal 1: to adapt an stage-2 LWA ANR text similar to LTE ANR procedure defined in TS 36.300 [1].

A text that can be used as a basis for such stage-2 description is provided in section 4.

2.2 Filtering WLAN APs not belonging to the operator

Even though it has not been designed with LWA ANR functionality in mind, the WLAN measurement framework currently defined for Release-13 LWA can be used by the eNB to schedule WLAN measurements in the UE and to collect measurements about WLAN APs under its coverage. For example, measurement event W1 (WLAN becomes better than a threshold) can be used for this purpose. 
However, the currently defined measurement framework can only use WLAN channel, band and operating class information for measurement configuration – MeasObjectWLAN IE does not contain WLAN identifier information. 

-- ASN1START

MeasObjectWLAN-r13 ::=
SEQUENCE {


carrierFreq-r13




CHOICE {



bandIndicatorListWLAN-r13

SEQUENCE (SIZE (1..maxWLAN-Bands-r13)) OF WLAN-BandIndicator-r13,


carrierInfoListWLAN-r13


SEQUENCE (SIZE (1..maxWLAN-CarrierInfo-r13)) OF WLAN-CarrierInfo-r13


}

OPTIONAL,
-- Need ON


wlan-ToAddModList-r13



WLAN-Id-List-r13


OPTIONAL,
-- Need ON


wlan-ToRemoveList-r13



WLAN-Id-List-r13


OPTIONAL,
-- Need ON


...

}

WLAN-BandIndicator-r13 ::=
ENUMERATED {band2dot4, band5, spare6, spare5, spare4, spare3, spare2, spare1, ...}

-- ASN1STOP

If an eNB uses WLAN measurement framework as is to discover new WLAN APs, the UE will report many APs not belonging to the operator – including home and enterprise APs. 

Observation 2: if currently defined WLAN measurement framework is used to discover new WLAN APs, the UE will report also WLAN APs not belonging to the operator, including home and enterprise APs. 

Of course, if the eNB attempts to resolve (e.g. using DNS) TNL address of the WT controlling the reported e.g. user AP, the procedure would eventually fail. However, this will result in excessive unnecessary signalling on both the air interface and in the core network. 
Observation 3: eNB can “filter out” APs not belonging to the operator if TNL address discovery procedure fails, however this “method” is highly inefficient in terms of over the air and core network signalling.

Based on the observations above, it seems beneficial to consider an enhancement to the WLAN measurement procedure allowing the UE not to report WLAN APs not belonging to the operator. Since such procedure will require changes to the measurement framework, it is proposed to ask RAN2 to discuss this matter.

Proposal 2: to ask RAN2 to discuss how WLAN measurement framework can be modified to be used for ANR, in particular so that the UE will not report WLAN APs not belonging to the operator. 
One possibility to resolve this issue is to use ANQP signaling to detect which PLMN the AP belongs to. IEEE 802.11-2012 [4] defines (in section 8.4.4.11) a “3GPP Cellular Network ANQP-element”, which is a transparent container from 802.11 perspective. The content of the container is defined in 3GPP specification TS 24.302 [6]. This container contains the PLMN list. The UE, knowing its PLMN, may detect whether the AP belongs to the same PLMN.

2.3 Filtering WLAN APs not supporting LWA

Additionally, the UE may report WLAN APs which do belong to the operator, which however do not support LWA. This is possible, as an operator may deploy multiple APs, some of which have been upgraded for LWA (and connected to WT), while some others are used for legacy WLAN interworking, e.g. S2b. 

The most straightforward way to resolve this issue is to use separate SSIDs for WLAN APs supporting LWA and for WLAN APs not supporting LWA. This, however, requires measurement enhancement discussed in the previous paragraph.

Observation 4: if WLAN measurement framework is enhanced to filter out unrelated WLAN APs, this functionality can also be used to allow a UE not to report WLAN APs not supporting LWA – if separate SSIDs are used.

3. Conclusions and proposals

Based on the discussion above, we propose:

Proposal 1: to adapt an stage-2 LWA ANR text similar to LTE ANR procedure defined in TS 36.300 [1].

Proposal 2: to ask RAN2 to discuss how WLAN measurement framework can be modified to be used for ANR, in particular so that the UE will not report WLAN APs not belonging to the operator. 
A text which can be used as a baseline for a running stage-2 CR is provided below and also in a separate draft CR in [8].
4. Text Proposal for TS 36.300
22.3.xx
LWA Automatic Neighbour Relation Function
The purpose of the LWA Automatic Neighbour Relation (LWA ANR) function is to relieve the operator from the burden of manually managing LWA Neighbour Relations (LWA NRs).
Editor’s note: The names “LWA ANR” and “LWA NR” are FFS

The LWA ANR function resides in the eNB and manages the conceptual LWA Neighbour Relation Table (LWA NRT). Located within LWA ANR, the LWA Neighbour Detection Function finds new neighbours and adds them to the LWA NRT. LWA ANR also contains the LWA Neighbour Removal Function which removes outdated LWA NRs. The LWA Neighbour Detection Function and the LWA Neighbour Removal Function are implementation specific.
The eNB may use the information contained in the LWA NRT to configure a WLAN mobility set to a UE.
A LWA Neighbour cell Relation (LWA NR) in the context of LWA ANR is defined as follows:

An existing LWA Neighbour Relation from a source eNB to a target WT means that eNB :

a)
Knows the WLAN identifiers of WLANs connected to the target WT.
Editor’s note: It is FFS how to ensure that the eNB knows which WLANs connected to the neighbour WT are under it’s coverage.

b)
Can set up the Xw interface to the target WT.

Editor’s note: It is FFS if there is any standards impact to support TNL lookup for WT.
22.3.yy
LTE/WLAN Automatic Neighbour Relation Function
The function works as follows:

The eNB has a LWA ANR function. The eNB instructs the UE to perform WLAN measurements. The eNB may use different policies for instructing the UE to do measurements, and when to report them to the eNB. This measurement procedure is as specified in TS 36.331 [16].
Editor’s note: It is FFS whether and how the eNB has the capability to limit UE WLAN measurement reporting to APs controlled by the operator and supporting LWA.
1.
The UE sends a WLAN measurement report. This report contains WLAN identifiers.
Editor’s note: It is FFS whether and how the eNB filters out irrelevant WLAN identifiers.
2.
The eNB decides to add this neighbour relation, and can use WLAN identifiers to:

a
Lookup a transport layer address to the new WT.

b
Update the LWA Neighbour Relation List.

c
If needed, setup a new Xw interface towards this WT. 
Editor’s note: The procedure above is FFS – some steps may be missing, more details may be needed.
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