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1. Introduction
[bookmark: _Toc352077766]In this contribution we discuss the issue of LWA and RCLWI UE capabilities, and propose additional information elements for inclusion within LWA UE capability and also propose to define separate capability indications for LWA and RCLWI.
2. Discussion
Currently defined LWA UE capability indication contains UE WLAN MAC address and supported bands (2.4 and 5 GHz). While this information is useful and beneficial, we believe that some additional information is needed for efficient LWA operation, as discussed in further detail below.
WLAN bandwidth
WLAN devices can operate at different bandwidths, ranging from 20MHz (for 802.11g), to 40MHz (for 802.11n), to 80MHz and even 160MHz (for 802.11ac). 
Observation 1: WLAN bandwidths range from 20MHz to 160MHz. 
The knowledge by the eNB whether the AP and the UE can support only 20MHz or up to 160MHz can be quite important as it may affect LWA activation decisions. For example, in certain cases it may be worthwhile to activate LWA for 80MHz WLAN channel, but not so for 20MHz WLAN channel.
Therefore, we believe it would be very beneficial to make the eNB aware of WLAN bandwidth supported by the UE and the AP.
Proposal 1: make the eNB aware of WLAN bandwidth supported by the UE and the AP..
This indication needs to be provided both by the UE and by the WT, as described in further detail below.
UE side
We believe that on the UE side, the best and the most generic way to indicate the bandwidths supported by the UE, is to use country and operating classes as defined in Annex E of IEEE 802.11-2012 [1]. This is also the method adopted by IEEE 802.11 specification for similar use cases. The Annex E in [1] defines a list of operating classes for each geo (US, Europe, Japan and Global). For each country the table defines a list of classes, each class in turn indicates a list of channels and bandwidths. Both the AP and the STA (i.e. the UE) may use operating class to indicate (to each other) their capabilities using 802.11 signalling.
The new IEEE specification 802.11ac-2013 [2] follows the same concept, adding 80MHz and 160MHz channels and also operating classes for China.
As one can see, a UE may support a long list of different bandwidths on different channels. Operating class allows indicating all this information in a concise manner. If operating class information is added to the UE capability signalling (which would be equivalent to how this is used in 802.11 networks), the eNB may take this information into account, e.g. when selecting WLAN mobility set for a UE or when deciding to activate LWA.
Proposal 2: to include a list of “supported operating classes” in LWA UE capability signalling.
WT side
UE indication of supported bandwidths is meaningless to the eNB, without the corresponding indication about AP capabilities (from the WT). A straightforward approach would be to enhance Xw-AP signalling with the operating class information, in a similar manner as for the UE. However, we note that operating class gives a list of all possible channels, bandwidths and configurations the AP can use, whereas at any given point in time the AP uses just one set of all possible configurations. Therefore, instead of indicating all possible configurations the AP may use, it would be much more beneficial to indicate from the WT to the eNB, for each BSSID, the current channel and bandwidth (20MHz, 40MHz, 80MHz or 160MHz) in use .
Proposal 3: to include in Xw-AP signalling, for each BSSID, the current channel and bandwidth (20MHz, 40MHz, 80MHz or 160MHz) in use.
LWA capability optionality
Even though LWA and RCLWI are specified as part of the same WI, these are two very different capabilities and it is reasonable to assume that operators deploying LWA are unlikely to deploy RCLWI and vice versa. Therefore, we propose that LWA and RCLWI have separate capability indications and that both features should be optional.
Proposal 4: to define separate (optional) capability indications for LWA and RCLWI.
3. Proposals
Observation 1: WLAN bandwidths range from 20MHz to 160MHz. 
Proposal 1: make the eNB aware of WLAN bandwidth supported by the UE and the AP. 
Proposal 2: to include a list of “supported operating classes” in LWA UE capability signalling.
Proposal 3: to include in Xw-AP signalling, for each BSSID, the current channel and bandwidth (20MHz, 40MHz, 80MHz or 160MHz) in use.
Proposal 4: to define separate (optional) capability indications for LWA and RCLWI.
Companion CRs based on the above proposals are provided in [3] and [4].
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