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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 measurement delay of LTE WLAN interworking.
2 Discussion on WLAN RSSI measurement 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.”

	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.


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].
	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.


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
The WLAN RSSI based on different signals result in different parameter configuration for testcases. 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 2: The WLAN RSSI performed on different IEEE signals results in different parameter and configuration of testcases
Therefore, the design of WLAN RSSI measurement report delay testcases needs to study the following factors: 

Table 1. Measurement report delay testcaes design of WLAN RSSI

	E-UTRAN Duplex
	WLAN configuration e.g. version/active or passive scan
	DRX mode
	Necessity of test case

	FDD
	802.11, configure passive scan based on beacon RSSI
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	
	802.11ai, FFS
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	
	FFS
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	TDD
	802.11, configure passive scan based on beacon RSSI
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	
	802.11ai, FFS
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	
	FFS
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD


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: The WLAN RSSI performed on different IEEE signals results in different parameter and configuration of testcases

Proposal: the design of WLAN RSSI measurement report delay testcases needs to study the following factors: 

Table 1. Measurement report delay testcaes design of WLAN RSSI

	E-UTRAN Duplex
	WLAN configuration e.g. version/active or passive scan
	DRX mode
	Necessity of test case

	FDD
	802.11, configure passive scan based on beacon RSSI
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	
	802.11ai, FFS
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	
	FFS
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	TDD
	802.11, configure passive scan based on beacon RSSI
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	
	802.11ai, FFS
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD

	
	FFS
	OFF
	TBD

	
	
	ON
	TBD

	
	
	eDRX
	TBD
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