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1. Introduction
The WI: 'Work Item on Licensed-Assisted Access to Unlicensed Spectrum' was approved in RAN#68 [1]. The WI considers only 5 GHz band of unlicensed bands as described below.
	4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
This work item will specify LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum which enables operation of LTE in the 5GHz unlicensed spectrum for low power secondary cells based on regional regulatory power limits using carrier aggregation.
…


5 GHz band can be used by not only LAA technologies, but also the existing WLAN technologies. In Rel-13, 3GPP is standardizing both LAA and LTE-WLAN interworking/ integration, and both items require measurement configurations and reports of 5 GHz.

In this contribution, we discuss how E-UTRAN provides the measurement configuration for LAA in 5 GHz.
2. Discussion
2.1 Measurement Object for LAA

The measurement configuration includes the measurement objects, which indicate the objects on which the UE shall perform the measurements [2].

	-
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.


From the specification [2], 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.

The LAA technologies are part of EUTRA, and thus we think the EARFCN for LAA (i.e. 5 GHz frequency information) would be defined in the work item phase (by RAN4). Thus, the carrier frequency for LAA should be pointed by newly defined EARFCN which is defined by 3GPP.
Proposal 1: The carrier frequency for LAA should be pointed by EARFCN (as for licensed bands) which would be newly defined by 3GPP (RAN4).
2.2 Frequency bands in 5 GHz

Although there are over 500 MHz unlicensed bands in 5 GHz (depending on the region), those bands do not have same regulation requirements. That is, some bands require special features to co-exist with the existing systems in the bands (e.g. radar).
For instance, in the United States, the Federal Communications Commission (FCC) defines four frequency ranges (i.e. 5.15-5.25, 5.25-5.35, 5.47-5.725 and 5.725-5.85 GHz) in 5 GHz [3], and there are special requirements for 5.25-5.35 and 5.47-5.725 GHz bands.
	PART 15—RADIO FREQUENCY DEVICES
Subpart E—Unlicensed National Information Infrastructure Devices
§15.407   General technical requirements.
…
(h) Transmit Power Control (TPC) and Dynamic Frequency Selection (DFS).

(1) Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the 5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is not required for systems with an e.i.r.p. of less than 500 mW.

(2) Radar Detection Function of Dynamic Frequency Selection (DFS). U-NII devices operating with any part of its 26 dB emission bandwidth in the 5.25-5.35 GHz and 5.47-5.725 GHz bands shall employ a DFS radar detection mechanism to detect the presence of radar systems and to avoid co-channel operation with radar systems. Operators shall only use equipment with a DFS mechanism that is turned on when operating in these bands. The device must sense for radar signals at 100 percent of its emission bandwidth. The minimum DFS detection threshold for devices with a maximum e.i.r.p. of 200 mW to 1 W is −64 dBm. For devices that operate with less than 200 mW e.i.r.p. and a power spectral density of less than 10 dBm in a 1 MHz band, the minimum detection threshold is −62 dBm. The detection threshold is the received power averaged over 1 microsecond referenced to a 0 dBi antenna. For the initial channel setting, the manufacturers shall be permitted to provide for either random channel selection or manual channel selection.
…


From the requirements, we can see that 5.25-5.35 GHz (U-NII-2) and 5.47-5.725 GHz (U-NII-2e) bands require the TPC and DFS functions in the United States (and maybe some other countries as well). The support of the features would require additional (heavy) technical discussions in multiple WGs (RAN WGs 1, 2, 4). By considering the limited time scheduling, it would be desirable to exclude above bands for this release of LAA.
Proposal 2: It is assumed that the unlicensed bands which require TPC and/ or DFS functions are not considered in this release for LAA.
3. Conclusion
Proposal 1: The carrier frequency for LAA should be pointed by EARFCN (as for licensed bands) which would be newly defined by 3GPP (RAN4).
Proposal 2: It is assumed that the unlicensed bands which require TPC and/ or DFS functions are not considered in this release for LAA.
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