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1. Introduction
In RAN2#95, as part of user plane enhancements related to high data rates, UE requirements for the supported bit rates on WLAN were discussed [1] and it was agreed that [2]: 
Aim to define a UE requirement that relates to the throughputs supported on WLAN. Details are FFS (e.g. could be a signalled capability, could be related to UE category)

In RAN2#96, further agreements were taken for the signaling of WiFi data rates as follows:

· At least one WiFi data rate supported for LWA should be signalled in LWA capability (independent from LTE category).
FFS exactly what is signalled for the data rate.

· FFS if additional WLAN data rates can be signalled

In this contribution, we consider the further details on the signalling of these WLAN data rates.
2. Discussion
The UE capabilities for the data rate support on LTE are defined by UE category and processing and buffer size requirements are captured in 36.306. For Rel-13 LWA, no changes were introduced to these except to allow signalling for a larger L2 buffer size, originally defined for DC split-bearer, in UE LWA capability. 
An LWA UE is expected to handle higher data rates as an aggregation of LTE and WiFi than what the UE category for LTE indicates and this is seen one of the major benefits of LWA. This is possible because PHY and MAC layers are separate for LTE and WiFi and the common component is PDCP handling of data. When PDCP processing is not the bottleneck, the UE should be able to support higher total data rates. 
On the uplink, it was agreed that the transmission decisions on WiFi is left to UE and therefore the eNB does not need to be aware of how much additional data rate can be supported on WiFi.
Observation 1: The signalling of WiFi data rates for uplink is not needed.
On the downlink, the eNB is the anchor for data aggregation for LWA and makes the decisions for both LTE transmission and forwarding to WiFi and thus the awareness of UE capability for the supported data rates on WiFi will be beneficial for eNB decisions.
In LTE, the supported data rates are specified and not signalled over RRC. However, this is not feasible for WiFi since 3GPP can not specify WiFi data rates which vary across different WiFi versions and implementations. Therefore, any additional WiFi data rate support should be signalled as part of LWA capability as already agreed in RAN2#96.
The WiFi transmissions are handled by a separate radio at the UE and thus it can be assumed that the WiFi data rates are uncoupled from LTE ones at physical layer.  However, since the PDCP processing is common for LTE and WiFi in LWA, the data rate on one link will impact the other one. On the other hand, the processing cost of data could be different for LTE and WiFi paths, which depends on the UE architecture. Therefore, signalling only the supported maximum WiFi data rate by itself is not sufficient to reflect the actual reception capacity at the UE and it does not give the full information to be utilized by the eNB scheduler. 

Observation 2: The maximum WiFi data rate supported by the UE will not be sufficient to accurately reflect the total LWA data rate capacity by this UE.
If the UE only signals the WiFi rate which can be supported in addition to the maximum LTE rate determined by UE category, this will again be insufficient information since the UE will have to use a conservative value for WiFi link assuming that the LTE link is operating at its maximum rate. In other words, the UE can support higher data rates on WiFi if the eNB does not need to utilize the full LTE capability of the UE and a reduction in LTE data rate from the maximum supported rate can allow an increase in the WiFi data rate signalled in LWA capability. This trade-off depends on the UE architecture and implementation and should be signalled separately. 
Observation 3: The WiFi data rate in addition to the maximum LTE data rate indicated by the UE category will result in under-estimation of total LWA rate when LTE link operates below its maximum rate.
For LWA, the data rates on LTE and WiFi will vary dynamically due to channel and load. If the eNB is aware of the link capacities at different operating points, the scheduler can better optimize its decisions for deciding how much data to schedule (or forward) on each link. It can be assumed that the UE data rate on LTE link will be below its peak rate most of the time. Therefore, a set of WiFi data rates at different LTE operating points will be more useful for the scheduler. 

Proposal: For downlink reception, the UE should signal a set of supported WiFi data rates when receiving at different LTE data rates.
A possible ASN.1 implementation for the signalling of these WiFi data rates is shown in the Annex.
3. Conclusion
In this contribution, we discussed signalling of WiFi data rates for LWA and make the following observations and proposal:
Observation 1: The signalling of WiFi data rates for uplink is not needed.
Observation 2: The maximum WiFi data rate supported by the UE will not be sufficient to accurately reflect the total LWA data rate capacity by this UE.
Observation 3: The WiFi data rate in addition to the maximum LTE data rate indicated by the UE category will result in under-estimation of total LWA rate when LTE link operates below its maximum rate.
Proposal: For downlink reception, the UE should signal a set of supported WiFi data rates when receiving at different LTE data rates.
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Annex

LWA-Parameters-r14 ::=

SEQUENCE {

wlan-BaseDataRate-r14


INTEGER (0..256) #In 100Mbps increments; another alternative is to define some nominal rates

wlan-DeltaDataRateList-r14

SEQUENCE (SIZE (1..maxWLAN-DataRate)) OF WLAN-DeltaDataRate
OPTIONAL
}

WLAN-DeltaDataRate-r14 = SEQUENCE {


wlan-Increment-r14


RateOffset-r14,


lte-Decrement-r14


RateOffset-r14
}
RateOffset-r14 = ENUMERATED { p10, p20, p30, p40, p50, p60, p70, p80, p90, p100, p120, p140, p160, p180, p200, spare1}  #Possible to add more values
# For lte-Decrement percent decrease of maximum LTE data rate determined by UE Category can allow wlan-Increment percent increase of WLAN data rate over wlan-BaseDataRate-r14
maxWLAN-DataRate-r14


INTEGER ::= 8
-- Maximum number of WLAN data rates for LWA
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