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1	Introduction
[bookmark: _GoBack]The Rel-14 eLWA work item was completed in RAN#75, but as usual with most work items, the question of UE capabilities is still unresolved. So far, the following UE capabilities are captured in RRC:
	lwa-HO-WithoutWT-Change-r14			ENUMERATED {supported}		OPTIONAL,
	lwa-UL-r14							ENUMERATED {supported}		OPTIONAL,
	wlan-PeriodicMeas-r14 				ENUMERATED {supported}		OPTIONAL,
	wlan-SupportedDataRate-r14 			INTEGER (1..2048)			OPTIONAL

The supported WLAN data rate granularity was also discussed but resolved, so currently it is only a placeholder. Further, during the email discussion 97#03 the question on “unknown WLAN reporting” was raised but eventually not resolved. In this contribution, we discuss the capability indications for Rel-14 WLAN features and how to finalize those for Rel-14.
2	Rel-14 capabilities for LWA 
2.1	Supported WLAN data rate
The supported WLAN data rate has a value range of 1-2048*10 Mbps, and is currently described as follows:
wlan-SupportedDataRate
Indicates the maximum WLAN data rate supported by the UE over all LWA bearers. Actual value of supported data rate is field value * 10 Mbps (i.e., value 1 corresponds to 10 Mbps, value 2 corresponds to 20 Mbps and so on).
Size-wise, the current UE capability takes 12 bits to use, with minimum value of 10 Mbps (which is close to 802.11b maximum data rate) and maximum value of ~20 Gbps (which is close to 802.11ad maximum data rate). However, we would note the following:
· The 10 Mbps granularity at the small values seems unnecessary – 802.11g allows for ~50 Mbps data rate, and 802.11n allows for ~300 Mbps data rate
· The data rates of 802.11ay and 802.11ax may be even higher than the maximum of 20 Gbps, so the maximum value may not be future-proof.
· The data rate is applicable at least to LWA usage, but could be also relevant to LWIP 
Observation 1: The granularity for supported WLAN data rate is unnecessary high for small data rates, and unnecessarily low for large data rates.
Observation 2: The supported WLAN data rate could apply to both LWA and LWIP.
One simple way to remedy this would be to have different granularity for the higher and lower data rates. This could be accomplished via e.g. CHOICE in the capability structure, and different granularity for small and large data rates:
wlan-SupportedDataRate-r14 			CHOICE {
	subOneGbps-r14			INTEGER (1..100),
	overOneGbps-r14			INTEGER (1..128)
}

Then, the granularity for lowEnd could still be 10 Mbps, while the granularity for highEnd could be e.g. 1 Gbps (which would likely be future-proof for quite some time, as the largest value would be 128 Gbps).
Alternatively, the same could be accomplished by having the indicator and the multiplier signalled separately, e.g. like this:
wlan-SupportedDataRate-r14 			CHOICE {
	dataRate-r14			INTEGER (1..128),
	multiplier-r14			ENUMERATED {tenMbps, oneGbps}
}

Combining these together, we could have a simpler field as shown below:
wlan-SupportedDataRate-r14 			CHOICE {
	tenMbpsMultiplier-r14			INTEGER (1..128),
	oneGbpsMultiplier-r14			INTEGER (1..128)
}

Given the simplicity of the latter option, we have a preference for the combined option as shown above.
Proposal 1: Adopt WLAN data rate indication according to “datarate * multiplier”, where the multiplier can be 10 Mbps or 1 Gbps.
2.2	Unknown WLAN reporting
During the email discussion 97#03, it was discussed whether a capability bit would be needed for the unknown WLAN reporting. Originally it was proposed to be conditionally mandatory for any Rel-14 UE supporting WLAN measurements since the feature only relates to the WLAN measurement capabilities, not directly to LWAL/LWIP/RCLWI operation. Concerns were raised that this would unnecessarily tie UE support to support of other Rel-14 features. However, since the capability would only be conditionally mandatory, it would only apply for Rel-14 UEs supporting WLAN measurements. Still, a capability was agreed considering IOT as well, but was not yet captured in the RRC CR. Capturing the new capability would be a simple matter, and we propose to do it like this:
	wlan-ReportAnyWLAN-r14 				ENUMERATED {supported}		OPTIONAL

Proposal 2: Capture a capability for reporting of “any WLAN” in RRC.

2.3	Capability for UE retaining two PDCP keys 
During the work on HO enhancements, it has been discussed that some UEs might support retaining both the source and target eNB PDCP keys during the handover. This would allow eNB to know whether UEs would ever drop the packets, and could therefore allow less data interruption during the handover. To account for such UEs, a capability should be introduced. This would also be a very simple capability indication, e.g. like this:
	lwa-RetainSourceKeys-r14 			ENUMERATED {supported}		OPTIONAL

We also note that obviously this capability only makes sense if the UE supports the HO without WT change, so any UE indicating support for this capability should also indicate support for the HO without WT change (but not vice versa).
Proposal 3: UE indicating support for retaining two keys during HO with LWA shall always indicate support for HO without WT change.
Proposal 4: Capture a capability for indicating that UE supports retaining two keys during HO with LWA.

2.4	Optionality of WLAN capabilities 
The general principle agreed in RAN2#95bis (based on R2-166659) was that RAN2 would try to avoid mandatory capabilities to avoid tying UE release indicators to implementation of certain features. At the same time, the still-ongoing discussion on early implementation (see e.g. R2-17xxx) was started. To allow for IOT testing, introduction of capability bits seems reasonable, but certain feature could still be conditionally mandatory for UEs supporting the basic procedures. That would ensure that UEs implement the Rel-14 features in due time so they can be used. Therefore, we propose that the measurement-related capabilities are conditionally mandatory for UEs supporting WLAN measurements to allow eNBs to utilize them in as wide range of deployments as possible.
Proposal 5: Support of Rel-14 WLAN measurement enhancements shall be conditionally mandatory to Rel-14 UEs supporting WLAN measurements.

2.5	Summary of proposed UE capabilities for WLAN
The general principle agreed in RAN2#95bis (based on R2-166659) was that RAN2 would try to avoid mandatory capabilities to avoid tying UE release indicators to implementation of certain features. At the same time, the still-
As a summary, the following capabilities capture the Rel-14 LWA enhancements:
	Capability name
	Description
	Optionality

	lwa-HO-WithoutWT-Change-r14	
	Support of HO where LWA is retained
	Optional 

	lwa-RetainSourceKeys-r14
	Support of retaining both the source and target eNB PDCP keys during HO where LWA is retained
	Optional; UE indicating support of this shall also indicate support of HO without WT change

	lwa-UL-r14	
	Support of UL (split) over LWA
	Optional

	wlan-PeriodicMeas-r14 	
	Support of periodic WLAN measurements
	Conditionally mandatory for Rel-14 UE supporting WLAN measurements

	wlan-ReportAnyWLAN-r14
	Support for reporting any WLAN that is detected by the UE
	Conditionally mandatory for Rel-14 UE supporting WLAN measurements

	wlan-SupportedDataRate-r14
	Supported 
	Conditionally mandatory for Rel-14 UE supporting LWA or LWIP


Table 1. UE capabilities for Rel-14 eLWA
These are all captured in the CR in R2-1702684 (36.331) and R2-1702683 (36.306).
Proposal 6: Agree on CRs in R2-1702684 and R2-1702683.
3	Conclusions 
We have discussed the remaining open issues with WLAN capabilities introduced by the eLWA WID and observed/proposed the following:
Observation 1: The granularity for supported WLAN data rate is unnecessary high for small data rates, and unnecessarily low for large data rates.
Observation 2: The supported WLAN data rate could apply to both LWA and LWIP.
Proposal 1: Adopt WLAN data rate indication according to “datarate * multiplier”, where the multiplier can be 10 Mbps or 1 Gbps.
 Proposal 2: Capture a capability for reporting of “any WLAN” in RRC.
Proposal 3: UE indicating support for retaining two keys during HO with LWA shall always indicate support for HO without WT change.
Proposal 4: Capture a capability for indicating that UE supports retaining two keys during HO with LWA.
Proposal 5: Support of Rel-14 WLAN measurement enhancements shall be conditionally mandatory to Rel-14 UEs supporting WLAN measurements.
Proposal 6: Agree on CRs in R2-1702684 and R2-1702683.

