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1 Introduction
According to the Statues report at RAN #70 meeting, the RAN4 core part is completed. The performances part WI is planned to be 100% completed in RAN #71 meetings. There are mainly two parts left to be done in the performance part, WLAN RSSI mapping table and test cases.
This contribution discussed the WLAN RSSI mapping table.
2 Discussion on measurement requirement for LTE-WLAN interworking
The measurement requirements approved in RAN4#77 meetings only based on 802.11 Beacon RSSI [2], which applicable for beacon interval of 100ms. Networks with a beacon interval that substantially exceeds 100ms have a lower probability of being detected during a typical passive scan [2].
“RAN4 kindly requests IEEE 802.11 WG and Wi-Fi Alliance to provide feedback on the L1 measurement period (i.e. 5 seconds) for the IEEE 802.11 Beacon RSSI measurement proposed by RAN4 or if this is not feasible then kindly propose suitable performance figure.”

In RAN2 #92 meetings, RAN2 sent an LS[1] to inform all the WG that the RSSI measurements are based on all the possible signals, e.g. 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames. RAN2 kindly ask RAN1, RAN3 and RAN4 to take this into account and to update their specifications accordingly, to use a generic term WLAN RSSI [1].
Observation 1: RAN2 kindly ask RAN1, RAN3 and RAN4 update their specifications to use a generic term WLAN RSSI including 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames
In TS36.133 section 9 and TS36.214, only IEEE802.11 Beacon RSSI measurement accuracy is defined. There are still RSSI measurements accuracy based on FILS discovery frames and probe response frames. 

Observation 2: Only 802.11 RSSI Beacon is now defined in 3GPP. The current core requirements of WLAN measurement approved in RAN4 #77are based on Beacon frames.

Therefore in order to capture RAN2 LS decision, we need to study whether the requirement that fit for the generic term WLAN RSSI. 
The FILS discovery frames (IEEE 802.11ai) transmited approximately every 20ms, while Beacon or DMG Beacon frames are usually transmitted every 100ms. The probe response frame transmission timing is based on broadcast and hard to define the periodicity. Therefore, the current core requirement of IEEE802.11 Beacon RSSI measurement based on [2] might cover the FILS discovery frames, beacon or DMG beacon frames. However, it is still unclear whether current core requirement could meet RSSI based on probe response frames. It is recommended to further send LS to IEEE to provide feedback on the L1 measurement period for WLAN RSSI (including RSSI based on 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames) measurement proposed by RAN2.  
Observation 3: It is unclear whether the current core requirements approved in RAN4 #77 could apply to WLAN RSSI including 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frame .

The accuracy requirements of WLAN RSSI based on different signals are all in specification [3]. Therefore it is fine to refer to the same specification and updating the description in TS36.133/TS36.214 as shown in the annex.
Proposal 1: Define WLAN RSSI measurement requirement in a generic term including 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames. 
Proposal2: Send LS to RAN1 for updating definition in TS36.214 specification.

Proposal3: Send LS to IEEE 802.11 to provide feedback on the L1 measurement period for WLAN RSSI (including RSSI based on 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames) measurement.  

	R2-157124,” LS on WLAN measurements”
3GPP have received a reply LS from IEEE in R2-156876, in which IEEE clarify that RSSI measurements can be performed not only on beacon frames, but also on other frames, as described in the LS R2-156876. In particular, IEEE explained that: 

“A STA can make RSSI measurements in passive scanning mode on received beacon frames (which can be Beacon or DMG Beacon frames depending on the frequency band of operation) that are usually transmitted every 100ms. In the near future, a STA will also be able to use FILS discovery frames (IEEE 802.11ai) that should be queued for transmission approximately every 20ms. STA will also be able to perform RSSI measurements based on the reception of broadcast probe responses.”
RAN2 would like to inform RAN1, RAN3 and RAN4 that RAN2 agreed that, based on UE implementation, RSSI measurements may be performed on 802.11 Beacon or DMG Beacon frames, FILS discovery frames (IEEE 802.11ai) and probe response frames.  

RAN2 kindly ask RAN1, RAN3 and RAN4 to take this into account and to update their specifications accordingly, to use a generic term WLAN RSSI.


	R4-158094 “Follow up liaison response to 3GPP R4-156870”:
Based on all these elements, we believe that the maximum scan times and aging limits could be as follows:

Typical max refresh time

Measurement of Serving AP

0.5 sec

Measurement of known single neighbor AP/SSID on a single channel

5 sec

Measurement of multiple unknown neighbor APs

30 sec

These times are based on a beacon interval in the order of 100ms. Networks with a beacon interval that substantially exceeds 100ms have a lower probability of being detected during a typical passive scan.


	Beacon RSSI measurement accuracy defined in [3]

11.45 Beacon RSSI

Upon receiving a Beacon frame, a STA measures the received signal strength of the Beacon frame

(dot11BeaconRssi). If the Beacon frame is received using multiple receive chains, the Beacon RSSI is

averaged in linear domain over all active receive chains. The Beacon RSSI is reported in dBm. When

operating in frequency bands below 6 GHz, the Beacon RSSI has an accuracy of ± 5 dB (95% confidence

interval) within the specified dynamic range of the receiver. Beacon RSSI may be averaged over time using

a vendor specific smoothing function.



2.1 WLAN RSSI measurement range

The Beacon RSSI measurement reporting range is described in IEEE802.11 [3] section 6.3 with range of -100dBm to 40dBm with 1dBm resolution as below.
	The RSSI measurement range is described in IEEE 802.11 [3]:
6.4.8.3 MSGCF-Set-ESS-Link-Parameters.request

6.4.8.3.1 Function

This primitive sets thresholds for reporting of network events.

6.4.8.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MSGCF-Set-ESS-Link-Parameters.request(

NonAPSTAMacAddress,

ESSIdentifier,

EssLinkParameterSet

)
The ESSLinkParameterSet parameter is defined in Table 6-7. It may include any or all of the elements in

Table 6-7.
[image: image1.emf]



In order to capture RAN2 LS decision, there are two options for WLAN RSSI measurement reporting mapping table:

Option1: Define several WLAN RSSI measurement reporting mapping table based on difference signals
Option2: Define only one mapping table and reuse 802.11 beacon RSSI range to WLAN RSSI. (Preferred)
In LS [4], it is suggested that Beacons are mostly when STA performs RSSI measurements of the serving AP. STAs don’t distinguish RSSI measurements of beacons from those measured on probe responses or discovery frames when a STA performs RSSI measurements of an AP it is not associated with. Therefore, it is proposed to define only one reporting mapping table and use 802.11 Beacon RSSI reporting range for WLAN RSSI reporting.

	We can distinguish two cases for RSSI measurements performed by a STA:

1. When a STA performs RSSI measurements of the serving AP it is associated with.

· Beacons are mostly used in such conditions. Proprietary averaging based on multiple beacon reception can be used.

2. When a STA performs RSSI measurements of an AP it is not associated with.

· STAs don’t distinguish RSSI measurements of beacons from those measured on probe responses or discovery frames. The RSSI measurements based on probe response are considered as being sufficiently accurate. 




Proposal 4: Define WLAN RSSI measurement reporting range in a generic term including 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames.

Proposal 5: WLAN RSSI measurement reporting range reuses Beacon RSSI measurement reporting range in IEEE802.11Standard, which is -100dBm to 40dBm with 1 dB resolution.

3 Conclusion
This contribution discusses on RRM requirement on LTE-WLAN interworking.

Observation 1: RAN2 kindly ask RAN1, RAN3 and RAN4 update their specifications to use a generic term WLAN RSSI including 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames
Observation 2: Only 802.11 RSSI Beacon is now defined in 3GPP. The current core requirements of WLAN measurement approved in RAN4 #77are based on Beacon frames.

Observation 3: It is unclear whether the current core requirements approved in RAN4 #77 could apply to WLAN RSSI including 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frame .

Proposal 1: Define WLAN RSSI measurement requirement in a generic term including 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames. 
Proposal2: Send LS to RAN1 for updating definition in TS36.214 specification.

Proposal3: Send LS to IEEE 802.11 to provide feedback on the L1 measurement period for WLAN RSSI (including RSSI based on 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames) measurement.  
Proposal 4: Define WLAN RSSI measurement reporting range in a generic term including 802.11 Beacon, DMG Beacon, FILS discovery frames (IEEE 802.11ai) and probe response frames.

Proposal 5: WLAN RSSI measurement reporting range reuses Beacon RSSI measurement reporting range in IEEE802.11Standard, which is -100dBm to 40dBm with 1 dB resolution.
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Annex: Proposed CR

· TS36.133

9.7
IEEE802.11 Measurements

The requirements in this clause are applicable for a UE:

-
in RRC_CONNECTED state.

-
synchronised to the IEEE 802.11 access point that is measured.

9.7.1
WLAN RSSI
NOTE:
This measurement is for access network selection and traffic steering between E-UTRAN and IEEE802.11.

The requirements in this clause are valid for terminals supporting this capability.

WLAN RSSI defined in sub-clause 5.1.16 of [4] shall meet the performance requirement defined in [32].

9.7.1.1
WLAN RSSI Measurement Report Mapping
The reporting range of WLAN RSSI is defined from -100 dBm to 40 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.7.1.1-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.7.1.1-1: WLAN RSSI measurement report mapping

	Reported value
	Measured quantity value
	Unit

	WLAN_RSSI_00
	RSSI ( -100
	dBm

	WLAN_RSSI _01
	-100 ( RSSI < -99
	dBm

	WLAN_RSSI _02
	-99 ( RSSI < -98
	dBm

	…
	…
	…

	WLAN_RSSI _139
	38 ( RSSI < 39
	dBm

	WLAN_RSSI _140
	39 ( RSSI < 40
	dBm

	WLAN_RSSI _141
	40 ( RSSI < 41
	dBm


· TS36.214
5.1.16
WLAN RSSI

	Definition
	The WLAN RSSI is defined in [15].

	Applicable for
	RRC_CONNECTED inter-RAT, 

RRC_IDLE inter-RAT
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