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1. Introduction
The Work Item: LTE-WLAN Radio Level Integration and Interworking Enhancement has been approved in RAN#67. Also, RAN2 made following agreements for the WI in RAN2#89bis [2]:

	Agreements
For aggregation and interworking enhancements

1
We extend the RRM measurement framework by adding WLAN measurement reporting. 

2
As baseline the measurement metrics defined in Rel-12 for RAN rules are supported for reporting
(This does not preclude direct provisioning of measurements from WLAN to eNB)

3
The eNB may configure measurement objects for WLAN measurements. 

…


With the agreements, we need to discuss the signalling details of measurement configuration: how to indicate WLAN frequency/ band in the measurement configuration for LTE-WLAN interworking and integration. 
In this contribution, we discuss how E-UTRAN provides the measurement configuration for the WI: LTE-WLAN Radio Level Integration and Interworking Enhancement.
2. Discussion
2.1 Measurement Object in the current specification.

From the current specification [1], the measurement configuration includes the measurement objects, which indicate the objects on which the UE shall perform the measurements.

	-
For intra-frequency and inter-frequency measurements a measurement object is a single E-UTRA carrier frequency. Associated with this carrier frequency, E-UTRAN can configure a list of cell specific offsets and a list of 'blacklisted' cells. Blacklisted cells are not considered in event evaluation or measurement reporting.

-
For inter-RAT UTRA measurements a measurement object is a set of cells on a single UTRA carrier frequency.

-
For inter-RAT GERAN measurements a measurement object is a set of GERAN carrier frequencies.

-
For inter-RAT CDMA2000 measurements a measurement object is a set of cells on a single (HRPD or 1xRTT) carrier frequency.


And, the format of measurement object is different according to the technology i.e. EUTRA, UTRA, GERAN and CDMA2000:
	–
MeasObjectToAddModList
The IE MeasObjectToAddModList concerns a list of measurement objects to add or modify

MeasObjectToAddModList information element
-- ASN1START

MeasObjectToAddModList ::=


SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectToAddMod

MeasObjectToAddModList-v9e0 ::=

SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectToAddMod-v9e0

MeasObjectToAddMod ::=
SEQUENCE {


measObjectId





MeasObjectId,


measObject






CHOICE {



measObjectEUTRA





MeasObjectEUTRA,



measObjectUTRA





MeasObjectUTRA,



measObjectGERAN





MeasObjectGERAN,



measObjectCDMA2000




MeasObjectCDMA2000,



...

}

}

MeasObjectToAddMod-v9e0 ::=
SEQUENCE {


measObjectEUTRA-v9e0



MeasObjectEUTRA-v9e0

OPTIONAL
-- Cond eutra

}

-- ASN1STOP


The carrier frequency of each technology is indicated as follows:

· EUTRA: the carrier frequency is pointed by ARFCN-ValueEUTRA as defined in TS 36.101.

· UTRA: the carrier frequency is pointed by ARFCN-ValueUTRA as defined in TS 25.331.
· GERAN: the carrier frequency is pointed by CarrierFreqsGERAN, which provides one or more GERAN ARFCN values, as defined in TS 44.005
· CDMA2000: the carrier frequency is pointed by CarrierFreqCDMA2000, which contains combination of bandclass and arfcn of CDMA2000.

It should be noted that for the CDMA2000 which is not defined by 3GPP, the carrier frequency is defined as follows:
-- ASN1START

CarrierFreqCDMA2000 ::=


SEQUENCE {


bandClass





BandclassCDMA2000,


arfcn






ARFCN-ValueCDMA2000

}

-- ASN1STOP

And the BandclassCDMA2000 and ARFCN-ValueCDMA2000 are defined in 3GPP2 C.S0057-E v1.0 and 3GPP2 C.S0002-F v1.0, respectively which is defined in 3GPP2, not 3GPP.

Observation: For the non-3GPP system, the carrier frequency of the system is indicated using the numerology as defined in the system (i.e. not defined by 3GPP).

2.2 Measurement Object for WLAN interworking/ integration

In Rel-13, we now have the work item: LTE-WLAN interworking and integration, which requires the measurement configuration of WLAN system.
As shown in CDMA2000 case, it would not be natural for 3GPP to define EARFCN for WLAN channels, and 3GPP normally uses the technology-specific format for measurement object, as discussed in Section 2.1. Thus, we suggest applying the same principle for WLAN.
WLAN specification [3] defines Country, Operating Class and Channel Number to indicate WLAN frequency. That is, Country, Operating Class and Channel Number together (defined in IEEE) specify the WLAN channel frequency and spacing (bandwidth). More specifically, the operating frequencies of WLAN are denoted by the combination of country + operating class (bit similar to “band” in 3GPP). Figure 1 contains an excerpt of WLAN specification [3] (part of Annex E) showing how e.g. for the United States the first operating classes are defined. For instance, the operating class 1 in the United States includes Channel center frequencies 5.180, 5.200, 5.220 and 5.240 GHz which are derived from the following equation.
	Channel center frequency = Channel starting frequency + 5 × nch (MHz)

where nch=1, …, 200 (from Channel set).
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2 s 5 2 52,56, 60, 64 DFS_50_100_Behavior
3 124 5 2 149, 153, 157, 161 NomadicBehavior
4 121 5 2 100, 104, 108, 112, DFS_50_100_Behavior
116,120, 124, 128,
132, 136, 140
5 125 5 2 149, 153, 157, 161, LicenseExemptBehavior
165
6 103 49375 5 1,2,3,4,5.6,7.8,
9.10
7 103 49375 5 1,2,3,4,5.6,7.8,
9.10
8 102 4.89 10 11,13,15,17,19
9 102 4.89 10 11,13,15,17,19
10 101 485 2 21,25
1 101 485 2 21,25
12 81 2407 25 3,4,5.6,7.8, LicenseExemptBehavior
9,10,11
13 94 3.000 2 133,137 CCA-EDBehavior





Figure 1 Part of operating class definition for country=United States
It should also be noted that WLAN can operate not only in 5 GHz (which is overlapped with LAA) but also in many other unlicensed bands (e.g. 2.4 GHz, 700 MHz, 900 MHz, etc.). By using the WLAN numerology (i.e. combination of Country, Operating Class and Channel Number) for the measurement configuration, the feature defined in the WI can be used with any WLAN AP operating in any band defined by IEEE.
Thus, 3GPP should also use this combination for measurement object of WLAN channel.

Proposal: The carrier frequency for LTE-WLAN interworking and integration should be pointed by WLAN numerologies (i.e. combination of Country, Operating Class and Channel Number) which are defined by IEEE.
3. Conclusion
Observation: For the non-3GPP system, the carrier frequency of the system is indicated using the numerology as defined in the system (i.e. not defined by 3GPP).

Proposal: The carrier frequency for LTE-WLAN interworking and integration should be pointed by WLAN numerologies (i.e. combination of Country, Operating Class and Channel Number) which are defined by IEEE.
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