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1
Introduction
During RAN2#94, based on the discussion on R2-163565 and R2-164140, it was decided that (as per the WID intent), the eLWA should support 60 GHz WLAN (i.e. 802.11ad and 802.11ay). The exact decision is shown below:

	=>
Add support for 60Ghz band in WLAN measurements (at least RSSI) and LWA configuration (i.e. mobility set).


In this contribution, we discuss what this decision really means and consider how to capture the decision in RRC specifications.
2
WLAN operation in 60 GHz band 

Currently the WLAN operation is defined via the 802.11ad standards [1] . However, IEEE is also working on 802.11ay, which is also designed for 60 GHz operation.

With both 802.11ad and 802.11ay, the concept of FST can be utilized: This allows device to connect to the 60 GHz AP via an AP at 2.4 or 5 GHz. The idea is that the UE session can be transferred from the higher frequency band back to the lower frequency band quickly while the session is preserved, thereby reducing any service interruption time. This is because the 60 GHz coverage may be rather narrow, which necessitates as fast as possible recovery from coverage problems.
Observation 1: The WLAN coverage at 60 GHz may be very narrow in spatial domain.

From UE perspective, the FST operation is typically advertised by the 2.4 or 5 GHz APs. Therefore, it may be utilized by some APs and not by some APs. However, the 60 GHz operation is not restricted to only FST and could also operate in standalone mode (i.e. only in 60 GHz).

Observation 2: The lower frequency (i.e. 2.4 or 5 GHz) APs can indicate whether they support 60 GHz operation.

3
Supporting 60 GHz WLAN in Rel-14
3.1
WLAN measurements 

Support of 60 GHz for WLAN measurements was justified to allow better power saving for the UE: If a 60 GHz-capable UE is only required to scan WLANs in 60 GHz frequency for certain SSID/HESSID/BSSID combinations, it may be beneficial for battery consumption. This was also mentioned during the discussion as one reason to indicate the 60 GHz presence explicitly – due to the narrow coverage, UE scanning continuously may drain the battery.
Considering the normal way WLAN measurements are handled, it seems logical that the WLAN measurement object is extended to allow indicating 60 GHz band in addition to the 2.4 and 5 GHz bands. Hence, the following extension is needed to the IE WLAN-BandIndicator-r13:

-- ASN1START

WLAN-BandIndicator-r13 ::=
ENUMERATED {band2dot4, band5, band60, spare5, spare4, spare3, spare2, spare1, ...}

-- ASN1STOP

Proposal 1: Extend the IE WLAN-BandIndicator-r13 with a new entry for 60 GHz band to enable measurements on 60 GHz band.

Proposal 2: Introduce a capability indicating whether UE supports WLAN measurements on 60 GHz band.

3.2
WLAN mobility set 

The RAN2#94 agreement also indicates that the WLAN mobility set could indicate WLAN could be located in 60 GHz, as is logical since the UE measurements could apply for such a case. It is relatively straightforward to capture this in the specification, e.g. as follows:
	-- ASN1START
WLAN-Identifiers-r12 ::=


SEQUENCE {


ssid-r12





OCTET STRING (SIZE (1..32))

OPTIONAL, 
-- Need OR

bssid-r12





OCTET STRING (SIZE (6)) 


OPTIONAL, 
-- Need OR

hessid-r12





OCTET STRING (SIZE (6)) 


OPTIONAL, 
-- Need OR

...,


[[ 
operatesAt60GHz-r14


ENUMERATED{supported}


OPTIONAL
-- Need OR


]]
}

-- ASN1STOP


However, while the ASN.1 part appears to be rather straightforward, it is not quite clear what such an indication would mean. We think RAN2 should discuss the following aspects:
· In case a WLAN identifier is linked to 60 GHz, does it ONLY apply to 60 GHz, and does UE have to scan for 60 GHz operation continuously while configured with such WLAN ID? Alternatively, should it be understood that if UE finds the corresponding 2.4 or 5 GHz WLAN AP, it can also use 60 GHz if so advertised by the AP?
· Could eNB instruct UE to not use 60 GHz at all, even if it is advertised by a 2.4 or 5 GHz AP? I.e. does the absence of 60 GHz from the WLAN id mean it is not allowed to use that (even if the corresponding 2.4/5 GHz AP allows that)?

· If we introduce indicator to explicitly allow 60 GHz WLAN ID, should we also consider being able to explicitly allow only 2.4 or 5 GHz APs via similar indicators?

Observation 3 It is not clear how to introduce 60 GHz support for WLAN mobility set – there are multiple options to do so.

Observation 4: No matter which option is chosen, how the UE uses measurements to find the 60 GHz cells should be left up to UE implementation (i.e. like with the other WLAN measurements).

Based on these, we would propose the following:
Proposal 3: eNB can indicate that UE shall not use 60 GHz in WLAN mobility set.

Proposal 4: Unless indicated otherwise, UE supporting 60 GHz operation can use FST operation with 60 GHz as advertised by WLAN APs in 2.4 or 5 GHz.
Proposal 5: RAN2 to discuss whether to introduce indicator that forbids UE from using 2.4 GHz or 5 GHz APs within WLAN mobility set.

4
Conclusions 

We have made the following observations:

Observation 1: The WLAN coverage at 60 GHz may be very narrow in spatial domain.

Observation 2: The lower frequency (i.e. 2.4 or 5 GHz) APs can indicate whether they support 60 GHz operation.

Observation 3 It is not clear how to introduce 60 GHz support for WLAN mobility set – there are multiple options to do so.

Observation 4: No matter which option is chosen, how the UE uses measurements to find the 60 GHz cells should be left up to UE implementation (i.e. like with the other WLAN measurements).

Based on these, we have made the following proposals:

Proposal 1: Extend the IE WLAN-BandIndicator-r13 with a new entry for 60 GHz band to enable measurements on 60 GHz band.

Proposal 2: Introduce a capability indicating whether UE supports WLAN measurements on 60 GHz band.

Proposal 3: eNB can indicate that UE shall not use 60 GHz in WLAN mobility set.

Proposal 4: Unless indicated otherwise, UE supporting 60 GHz operation can use FST operation with 60 GHz as advertised by WLAN APs in 2.4 or 5 GHz.
Proposal 5: RAN2 to discuss whether to introduce indicator that forbids UE from using 2.4 GHz or 5 GHz APs within WLAN mobility set.
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