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1
Introduction
RAN2 has agreed to consider some way to allow UE to handle more data over WLAN than might be nominally allowed by the LTE UE category. In this contribution, we discuss ways to handle this via a new WLAN UE category.
2
Background
The LTE UE categories are defined in TS36.306, and define UE requirements that primarily relate to throughput and buffering requirements. For example, UE category 6 refers to 300 Mbps DL maximum bitrate, whereas UE category 9 refers to 450 Mbps DL maximum bitrate.
Observation 1: UE category definitions seems suitable for defining maximum datarate-based requirements.
RAN2#95bis decided on the following while discussing the contribution R2-166140:

	=>
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)


Therefore, given the we think a similar approach could be adopted for WLAN as is done for LTE: Define a WLAN UE category that captures the supported maximum data rate over WLAN when UE is configured to use the WLAN access.

Proposal 1: RAN2 to define a WLAN UE category that indicates requirements related to WLAN datarate over LWA.
3
Defining WLAN UE category 
3.1
Throughput requirements 
The existing IEEE 802.11 already define certain throughput categories, as depicted in table below:

	Protocol 

	Frequency
	Maximum (theoretical) data rate

	Legacy 802.11
	2.4 GHz
	2 Mbps

	802.11a
	5 GHz
	54 Mbps

	802.11b
	2.4 GHz
	11 Mbps

	802.11g
	2.4 GHz
	54 Mbps

	802.11n
	2.4 or 5 GHz
	600 Mbps

	802.11ac
	5 GHz
	1690 Mbps


Table 1. WLAN maximum data rates for different 802.11 versions
We make the following observations from this table:
· The frequency is not relevant for the maximum data rate ( No need to separate e.g. 802.11a and 802.11g

· The legacy 802.11 (i.e. the initial 2 Mbps version) is not very relevant today ( No need to support in LTE specifications

· All current smartphones support at least 802.11n ( No need to consider lower datarate WLAN versions.

· The practical achievable datarates are less than the theoretical ones – as a rule of thumb, ~75% of the maximum datarate can be achieved in practice.

Based on these, we think the following WLAN UE categories could be captured:

1) Category Wn: Maximum data rate = 0.75*600 = 450 Mbps (802.11n)
2) Category Wac: Maximum data rate = 0.75*1690 ~= 1265 Mbps (802.11ac)
Proposal 2: Capture two different WLAN UE categories in TS36.331 and TS36.306.
3.2
Writing the WLAN UE category to TS36.306 
The cleanest way of adding the WLAN UE category to TS36.306 seems to be through a new dedicated section. Since the specification also only needs to define maximum data rate, and the LTE-like divisions of parameters are not really necessary, this would also allow easier modifications later on. We would also note that since the WLAN air interface is left “invisible” to the LTE specifications, there are no RAN1 impacts of the WLAN UE category, either.

Proposal 3: Define the WLAN UE categories in a dedicated section in TS36.306.

3.3
Applicability of WLAN UE category to LWA/LWIP/RCLWI 
Since the WLAN UE categories are based on the UE WLAN capabilities, the obvious question is whether they should apply to all of the RAN-controlled WLAN interworking methods, i.e. LWA, LWIP and RCLWI. Also, since the WLAN UE category is primarily aimed at switched operation, which is supported by all of the above-mentioned methods, it seems simplest to allow using it for any LTE-WLAN interworking method.
Proposal 4: The WLAN UE category is applicable to all of LWA, LWIP and RCLWI.
4
Conclusions 

We have discussed the introduction of WLAN UE category and observed the following:
Observation 1: UE category definitions seems suitable for defining maximum datarate-based requirements.
Based on this, we propose the following:
Proposal 1: RAN2 to define a WLAN UE category that indicates requirements related to WLAN datarate over LWA.
Proposal 2: Capture two different WLAN UE categories in TS36.331 and TS36.306.

Proposal 3: Define the WLAN UE categories in a dedicated section in TS36.306.

Proposal 4: The WLAN UE category is applicable to all of LWA, LWIP and RCLWI.

The CRs illustrating these can be found in R2-167539 and R2-167540.
