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1 Introduction

RAN3 discussed the issue of autonomous WT address look-up [1], and it was noted that eNBs can be configured with the TNL addresses of the WT(s) with which they interact [2]. Another contribution [3] looked at this from a more general perspective and discussed the possible deployment of an “information service” in the operator’s network.

In this document we continue analyzing the issue of autonomous WT address look-up by the eNB, looking at inter-operator scenarios and foreseeable specification impact (if any).
2 Discussion
There is currently no way for the eNB to correlate the WLAN information reported by a UE with the appropriate TNL address(es) required to set up Xw to the appropriate WT. If a local mapping is to reside in the eNB (in [1] it was called “WT Neighborhood Look-Up Table”), at least the following information would need to be present for each WT:

· TNL Address(es);

· Broadcasted SSID(s) / HESSID(s);

· (Possibly) Broadcasted BSSID(s).

The current assumption in RAN3 is that the above information can be configured. However, it was observed [1]

 REF _Ref433632738 \r \h 
[3] that this may not scale well for a variety of deployments.
2.1 Multiple-Operator Scenarios

Document [3] also discussed scenarios where the mobile operator’s eNBs coexist with one or more WTs from different WLAN operators, each for the respective WLANs. The simplified scenario, taken from [3], is shown in Figure 1.
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Figure 1 LWA with one mobile operator (MNO) interworking with different hotspot operators (HSOs).

We notice that such scenarios may be very common: a mobile operator may decide to offer services in cooperation with more than one already existing WLANs operated by different entities (e.g. a commercial WLAN and a local office WLAN over different WTs).

Observation 1: Scenarios where eNBs coexist with multiple WTs, all from different operators, may be very common.
In such cases, local configuration of WT addresses in the eNB may still be possible, but the following issues seem to make this option quite unfeasible:

· IP address spaces are managed by different entities;
· Each WLAN operator may change, add or delete (HE)SSID(s) independently.

Due to the above issues, the local eNB configuration would need to be updated any time IP addresses or WLAN identifiers are updated; this is highly impractical whenever more than one operator is involved.

Observation 2: Local configuration of WT addresses in the NB is highly impractical if the LWA deployment involves more than one operator.
Proposal 1: Local configuration of WT addresses in the eNB should not be the only available option for LWA in Rel-13.
2.2 Possible Solutions
2.2.1 DNS Query

This was already discussed in [1]. After the UE reports information about the measured WLANs (e.g. (HE)SSID(s), BSSID(s)), the eNB initiates a DNS query toward a DNS function deployed in the operator’s network. The eNB can do this by constructing an FQDN from the reported WLAN information using a set of rules which depend on the operator’s deployment and choice for name spaces. If the measured SSID is e.g. “HSO2-WiFi”, the eNB constructs the tentative FQDN “wt.hso2-net.com”, with which it queries the DNS function. If the FQDN is valid, the DNS function will reply with the TNL address(es) of WT2, which the eNB will use to set up Xw. Of course the Xw endpoint must be reachable from the mobile operator’s network. The possible flow is shown in Figure 2.
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Figure 2 Retrieving WT address from a DNS [1].
This solution scales well for multiple WTs and operators, because it only requires the MNO to configure and maintain a single point (the DNS function), reducing the necessary information exchange among operators.

Observation 3: Querying a DNS to resolve WT TNL addresses is a feasible solution for multiple-operator scenarios.
In case the DNS function resides in the eNB OAM, this would be very similar to the HNB GW IP address discovery functionality currently described in [4]. Notice that this is also consistent with what previously proposed by [3]: the described “info services” can be seen as a superset of the above DNS in case the operators decide to further coordinate their information on a higher level.

Proposal 2: It seems beneficial to allow the operator to deploy at least a DNS function to assist autonomous WT address look-up by the eNBs.
2.3 Specification Impact
Given that DNS functionality is out of 3GPP scope, a possible description of the above functionality would need to be high-level Stage 2 text.

Proposal 3: Discuss and agree the Stage 2 CR in [5].
3 Conclusions and Proposals
Autonomous Xw setup has been the subject of a couple of RAN3 contributions. We believe such a functionality is beneficial for the operator in Rel-13, especially considering multi-operator deployments. Our observations and proposals are summarized below.
Observation 1: Scenarios where eNBs coexist with multiple WTs, all from different operators, may be very common.
Observation 2: Local configuration of WT addresses in the NB is highly impractical if the LWA deployment involves more than one operator.

Proposal 1: Local configuration of WT addresses in the eNB should not be the only available option for LWA in Rel-13.

Observation 3: Querying a DNS to resolve WT TNL addresses is a feasible solution for multiple-operator scenarios.
Proposal 2: It seems beneficial to allow the operator to deploy at least a DNS function to assist autonomous WT address look-up by the eNBs.
Proposal 3: Discuss and agree the Stage 2 CR in [5].
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