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1 Introduction

In the context of Rel-13 WI on WLAN-LTE interworking [1], RAN4 initially discussed requirements related to the measurement procedures being specified in RAN2 [2-4]. 
In this contribution we provide further analysis and details regarding requirements related to WLAN measurement reporting. 
2 Analysis of WLAN related Requirements in Rel-13
The main purpose of the new measurement procedures being introduced in RAN2 is to enable the UE to report WLAN measurement, which can be used by the network for traffic steering, mobility etc., as indicated in the RAN2 LS [5].
In the last RAN4 meeting according to the approved WF paper in [6], RAN4 agreed a tentative figure of 5 seconds for measurement period over which the UE shall measure IEEE 802.11 Beacon RSSI. The L1 period is needed in RAN4 to develop the measurement requirements and later on RRM tests based on these requirements.
RAN4 also sent an LS to IEEE 802.11 to get their feedback on RAN4 tentatively agreed L1 period of 5 seconds for measuring IEEE 802.11 Beacon RSSI [7].

The following aspects of the measurement requirements for IEEE 802.11 Beacon RSSI are to be defined in TS 36.133:

· Physical layer measurement period in non-DRX and DRX

· Measurement reporting requirements

2.1 L1 measurement period for Beacon RSSI

When no DRX is used then L1 period of 5 seconds, if confirmed by IEEE 802.11, will be used for the Beacon RSSI measurement. We also suggest that during this time the UE is able to measure the Beacon RSSI on certain minimum number of access points (3 access points) provided they are available.

When DRX is used the L1 period of the RRM measurements scale with the DRX cycle length beyond the DRX cycle of 40 ms. Therefore also for IEEE 802.11 Beacon RSSI measurement the L1 measurement period needs to be extended for longer DRX cycles beyond 5 seconds. In LTE the RSRP/RSRQ measurement period in DRX is 5*DRX cycle length. The RSRP/RSRQ measurement period in non-DRX is 200 ms. The IEEE 802.11 Beacon RSSI measurement period of 5 seconds is 25 times longer than of the RSRP/RSRQ. In order to achieve similar level of power saving as for RSRP/RSRQ, the Beacon RSSI measurement period in DRX also needs to be scaled up proportional to the DRX cycle length. For relatively longer DRX cycle (e.g. beyond 320 ms) we propose to use slightly shorter than 25 scaling factor. The rationale is that as compared with shorter DRX, the UE already save more power under longer DRX cycle. The L1 period when DRX is used is is therefore propose as shown in table 1:

Table 1: Requirement to measure IEEE 802.11 Beacon RSSI in DRX
	DRX cycle length (s)
	TBeacon_RSSI_DRX  (s) 

	0.002 ≤ DRX-cycle ≤ 0.320
	MAX (5, 25*LDRX)

	0.320 < DRX-cycle ≤ 2.56
	MAX (5, 20*LDRX)

	Note 1:
LDRX is the length of DRX cycle in second(s) 


2.2 Reporting requirements for Beacon RSSI

In RAN4 the following reporting requirements are to be defined for any measurement report signalled by the UE to the eNB. 

· Periodic Reporting

· Event-triggered Periodic Reporting

· Event Triggered Reporting

Therefore also for Beacon RSSI the above reporting requirements are to be defined in TS 36.133. For the event triggered measurement reporting delay when measured without L3 filtering, shall be less than then the measurement period of the Beacon RSSI.
The above requirements are defined in the CR [8].
3 Conclusions

In this paper we have further analysed RAN4 requirements related to WLAN-LTE radio integration and interworking. RAN4 needs to define measurement and reporting requirements for IEEE 802.11 Beacon RSSI in Rel-13. The measurement requirements for the Beacon RSSI measurement are proposed based on the tentatively agreed L1 period of 5 seconds. In addition the periodic, event triggered and event triggered periodic reporting requirements are also analysed and proposed to be defined for IEEE 802.11 Beacon RSSI.
The requirements are defined in the CR [8].
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