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1 Introduction

In RAN2#91 the discussion on UE capabilities for LTE-WLAN interworking and aggregation had started with the following agreements:

	Agreements
1
To have separate capability bits for interworking and aggregation.

2
The UE indicates the supported WLAN bands in the capability signalling for interworking and aggregation.

3
UE is configured with measurements for WLAN using the WLAN numerologies (e.g. 'Country', 'Operating Class', and/or 'Channel Number') (same principle as for CDMA2000).




In this contribution we clarify the remaining issues for the UE capabilities.

2 Discussion

2.1 Capability and WLAN status

In this section we would like to clarify the understanding and difference of capability to support LTE WLAN aggregation and WLAN status. 

With the capabilities indicated by UE capability exchange procedure, general support of a feature is indicated, which does not change over time. The capability indicates thereby the capability to understand a certain RRC configuration. Hence, the UE capabilities should not change based on the WLAN status.

Proposal 1 WLAN status (e.g. not available due to user-preferences) is not reflected in UE capability. UE indicates support for WLAN interworking/aggregation even if WLAN currently not available.

In LTE WLAN interworking/aggregation the additional challenge exists that WLAN may be turned off or used otherwise by user-preferences. This may change often and thus WLAN status shall not be included in WLAN capability signalling.

Typically, based on UE capability of LTE WLAN interworking/aggregation, the eNB may decide to configure the UE with WLAN measurements to get measurement reports to later activate the WLAN interworking or aggregation feature. Obviously, when WLAN is unavailable due to user preferences, no measurements can be obtained, which will be reflected in the measurement reporting. The eNB can correctly assume that WLAN is not available for aggregation or interworking in this case. The situation may change over time, and with the given measurement configuration, the UE may sent measurement reports later, when WLAN is available for those. 

Therefore, we think that no WLAN status indication for availability or non-availability is necessary to configure WLAN measurements. For actual operation of WLAN aggregation however, we think that a failure message like S-RLF in DC is beneficial, as discussed in [3]. However no proactive "S-RLF" indication is needed but would rather just create unnecessary signalling overhead as the UE cannot anticipate if the eNB configures the UE with WLAN aggregation, and user preferences may anyway change at any time. 

Proposal 2 No WLAN status indication to avoid configuration of WLAN measurements /aggregation/interworking is introduced. 

Proposal 3 WLAN measurements/aggregation/interworking can also be configured if WLAN is currently not available but that may result in a failure indication.

2.2 WLAN measurements

According to the WID [1] WLAN measurement reporting is to be specified for Rel-13 interworking and aggregation. Thereby the UE must be able to provide measurements before and during the operation of interworking and aggregation. Thus, from the UE capability according the agreements above (interworking and/or aggregation + WLAN bands) it can be inferred that the UE is also able to provide WLAN measurements. Besides that, WLAN measurements may also be beneficial in other scenarios (such as LAA). For these reasons we propose:

Proposal 4 A separate capability bit for WLAN measurement report is introduced.

Proposal 5 A UE capable of Rel-13 interworking and/or aggregation is also capable of providing WLAN measurements.

Furthermore, as we see measurement metrics such as WLAN load as an important aspect of the WLAN measurement framework to provide a decision basis in the eNB to activate/deactivate LTE WLAN aggregation or interworking, we believe that these metrics which are part of the Hotspot 2.0 specification, shall be supported by all UEs supporting WLAN interworking and/or aggregation.

Proposal 6 UEs supporting WLAN aggregation and/or interworking also support the WLAN Hotspot 2.0 specification.

2.3 Band combinations

It had been discussed in RAN2#91 that the UE may generally support all band combinations of LTE + WLAN, and only in some exceptional cases does not support specific band combinations [2]. In order to keep capability signalling simple, we believe that the agreed capability signalling of support of interworking/aggregation + WLAN band (2.4GHz or 5GHz) is sufficient. A finer granularity, i.e. indication of support or non-support of specific band combinations should be avoided.

Proposal 7 Support of LTE-WLAN aggregation/interworking should be per UE, not depending on LTE band combinations. 

3 Conclusion

Based on the discussion in the previous sections we make the following proposals:
Proposal 1
WLAN status (e.g. not available due to user-preferences) is not reflected in UE capability. UE indicates support for WLAN interworking/aggregation even if WLAN currently not available.
Proposal 2
No WLAN status indication to avoid configuration of WLAN measurements /aggregation/interworking is introduced.
Proposal 3
WLAN measurements/aggregation/interworking can also be configured if WLAN is currently not available but that may result in a failure indication.
Proposal 4
A separate capability bit for WLAN measurement report is introduced.
Proposal 5
A UE capable of Rel-13 interworking and/or aggregation is also capable of providing WLAN measurements.
Proposal 6
UEs supporting WLAN aggregation and/or interworking also support the WLAN Hotspot 2.0 specification.
Proposal 7
Support of LTE-WLAN aggregation/interworking should be per UE, not depending on LTE band combinations.
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