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1
Introduction
RAN plenary #67 has agreed a new work item on LTE-WLAN radio level integration and interworking enhancement. This document proposes the addition of new UE capabilities in order to facilitate the interworking enhancement and aggregation configuration by the RAN node.
2 
UE capabilities
2.1
Basic LWA capabilities 
The main question for UE capabilities for LTE-WLAN aggregation is the information needed by eNB to handle the LWA operation. The following capability areas can be easily identified:

· Basic LWA operation: Support for bearer offloading and flow control feedback from UE (if defined), mobility within WLAN cells according to eNB-selected mechanism (eNB-assisted or eNB-controlled, as decided during RAN2#90), security mechanisms for WLAN authentication
· WLAN measurements: Support of WLAN measurement quantities and event configuration, as well as need for gaps for WLAN measurements
· RF support for WLAN: Supported bands/carriers for WLAN operation, support of LWA within each band combination

In the following section, we briefly consider open issues with these cateogries.

Just as with CA/DC, the basic LWA capabilities can be contained within the per-band and per-band combination-specific capabilities, i.e. UE indicating support for LWA for a certain band combination always supports the “basic LWA operation”, and additional capabilities may be indicated.

The eNB uses the UE capabilities for deciding how to configure the LWA operation, e.g. on the optimal measurement configuration depending on which options UE supports.
2.1
LWA Capabilities 
Support of LWA  in different band combinations

Like with CA, UE needs to indicate whether it would support the LWA operation in any supported band combination. However, the situation differs a bit since the WLAN is an independent RAT, which, according to existing UEs, can usually be used in most band combinations. Hence, the LWA capability could be something that is per UE, not per band combination or per band  per band combination.

Observation 1: If UE supports LWA, it would likely support LWA regardless of band combination.

However, it is obvious that LWA requires some processing, since it is essentially a CA operation. Further, as known from the IDC work during Rel-11, there are some band combinations for which WLAN + LTE operation may pose problems. 

Observation 2: LWA may not be possible in all band combinations, e.g. in band combinations with IDC problems.

Therefore, we think it could be discussed whether the support of LWA is per UE, or per band combination. Also, in case LWA would typically be supported in most band combinations except some exceptional cases, it would be more signalling-efficient to indicate the per-UE support of LWA once, but for select band combinations indicate that LWA is not supported for that particular band combination.
Proposal 1a: Discuss whether UE would typically support LWA in most band combinations, or only in few band combinations. 

Proposal 1b: In case LWA would typically be support in most band combinations, consider using signalling that indicates when LWA is not supported to optimize the signalling size.
Support of LWA bands

The support of LWA would also require defining in which bands UE supports WLAN. So far, there have been no WLAN RF capabilities defined in 3GPP, so this would require some work. For example, the basic question is whether e.g. 2.4 GHz ISM band is treated as one band or as multiple bands according to the WLAN channel numbers?
Observation 3: RAN4 needs to be consulted on how to define a “WLAN band” for which LWA can be supported (e.g. 2.4 GHz or 5 GHz).

WLAN measurement support (during LWA operations)
As per the WID, UE is still required to be able to use and measure WLAN also outside the LWA operation. This means the UE should indicate its measurement capabilities so eNB knows whether it can order UE to measure different WLAN carriers.
Observation 4: eNB needs to know in which WLAN carriers it can configure WLAN measurements for the UE together with the LWA configuration.

LWI/LWA support 
A mix of UEs supporting the two Rel-13 features may be present in the network, some supporting the LWI, some the LWA feature and some supporting both. Further, since the Rel-13 WLI is an extension of Rel-12 IW, it should be decided whether a UE supporting Rel-13 LWI would always also support Rel-12 WLAN IW.

Proposal 2: RAN2 to discuss whether a UE supporting Rel-13 LWI shall always support Rel-12 WLAN IW. 

WLAN radio capabilities

We assume that by Rel-13 deployment time, all WLAN-capable UEs supporting Rel-13 LTE also support most WLAN features specified until now. Hence, it could be assumed that all UEs supporting LWI /LWA also support HS2.0 specification. If this is the case, then it would be implied by the support indication of LWA/LWI and could be assumed for the LWI/LWA operation.

Proposal 3: All UEs supporting LWA or LWI shall support also HS2.0 specification.

Security support

In RAN2#90, it was decided that the baseline security for LWA is provided by LTE security, and WLAN authentication baseline is via AAA-based method. However, the eNB-based authentication was also asked from SA3, and the question is whether all UEs would support such a mechanism.

Proposal 4: RAN2 to discuss whether all UEs supporting LWA would also support eNB-based authentication.

3   Conclusions
In this document we discussed the basic UE capabilities for LWA and observed the following:

Observation 1: If UE supports LWA, it would likely support LWA regardless of band combination.

Observation 2: LWA may not be possible in all band combinations, e.g. in band combinations with IDC problems.

Observation 3: RAN4 needs to be consulted on how to define a “WLAN band” for which LWA can be supported (e.g. 2.4 GHz or 5 GHz).

Observation 4: eNB needs to know in which WLAN carriers it can configure WLAN measurements for the UE together with the LWA configuration.

Based on these, we propose the following:

Proposal 1a: Discuss whether UE would typically support LWA in most band combinations, or only in few band combinations. 

Proposal 1b: In case LWA would typically be support in most band combinations, consider using signalling that indicates when LWA is not supported to optimize the signalling size.
Proposal 2: RAN2 to discuss whether a UE supporting Rel-13 LWI shall always support Rel-12 WLAN IW. 

Proposal 3: All UEs supporting LWA or LWI shall support also HS2.0 specification.

Proposal 4: RAN2 to discuss whether all UEs supporting LWA would also support eNB-based authentication.

