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1. Introduction

In RAN2#61 meeting in Sorrento, document [1] related to measurement IEs for ASN.1 was agreed. Based on the ASN.1 measurement gap structure, the “MeasGapConfig” IE is designed as a top level IE within “Measurement Configuration” IE. This implies all related gap-assisted measurements listed in “MeasObjectToAddModifyList” IE shall adopt the same single monitoring gap sequence (i.e. only one monitoring gap sequence could be signaled to UE through measurement configuration IE).
· MeasGapConfig IE

MeasGapConfig ::=




SEQUENCE {


gapPattern






INTEGER



OPTIONAL,
-- Need OC



















-- value range FFS

gapActivation





CHOICE {



activate






SEQUENCE {




startSFN






INTEGER,



-- FFS



startSubframeNumber




INTEGER




-- FFS


},



deactivate






NULL


}
}

In RAN4#46 meeting in Sorrento, document [2] on the update of TS 36.133 was agreed. Based on the supported gap pattern configuration by UE, one monitoring gap pattern is used for different measurement purpose. 

	Gap Pattern Id
	Transmission Gap Length (TGL, ms)
	Transmission Gap Repetition Period

(TGRP, ms)
	Measurement Purpose

	0
	6
	40
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

	1
	6
	120
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

	TBD
	TBD
	TBD
	TBD


We identify some potential issue for adopting the top level “MeasGapConfig” IE for all related gap-assisted measurements and one sequence is used for all purpose, which is agreement by last RAN2. We discuss the possibility of multiple gap sequences with the same patterns for different purposes of the measurement.
2. Discussion

In WCDMA, gap sequence and pattern is associated with the measurement type that network would want UE to perform measurement in this gap pattern. Based on current RAN2 agreement for measurement gap structure in LTE, a top level “MeasGapConfig” IE is configured by network to UE. This configured “MeasGapConfig” IE shall be adopted by UE on the configured measurement type that is listed in “MeasObjectToAddModifyList” IE. This implies that for LTE one monitoring gap sequence shall be used for UE to perform all different measurement purpose (e.g. GERAN, UTRAN). 
Based on the above measurement gap control information adopt in LTE, the following features that is previously supported by WCDMA should be considered:

· Measurement sequence and measurement type
· Multiple Gap sequence in one measurement type
Measurement sequence and measurement type
In WCDMA, a designated gap identity (i.e. TGPSI) is configured and the designated gap sequence is associated with a measurement type. Having this in relation between measurement type and designated gap sequence, UE is able to know which gap sequence is adopted by which measurement type. Likewise, which measurement is being carried out by UE can be known based on activation/de-activation of the designated gap pattern. Thus, this enables UE to monitor and verify the performance requirement of each measurement type easier through conformance testing. However, with the current top level “MeasGapConfig” IE adopt in LTE, all related gap-assisted measurements are using the single gap sequence. Thus, if multiple measurements of different RATs are configured, the result would be one of following consequences.

- case 1: In order not to degrade the measurement performance in case of multiple RAT measurement, UE is required to measure multiple RAT in one gap sequence. Different RATs are usually different frequencies. Hence, simultaneous multiple frequency measurement is also required. 

- case 2: To degrade the measurement performance is allowed and actual time sharing between RAT measurements are not defined. This results in difficulty to verify the performance requirement of each measurement type.

We don't think both are desirable. Therefore, we propose “MeasGapConfig” IE is associated to “MeasObjectToAddModifyList” IE. This means multiple gap sequences for different RATs can be configured.
Multiple Gap sequence in one measurement type
We think the number of configured carrier frequencies for the measurement object would be not only one. In such case, one measurement sequence for one RAT means to degrade the measurement performance or to require simultaneous multiple frequency measurements for one RAT. To require simultaneous multiple frequency measurements for one RAT is not desirable due to increased UE complexity. In order to have the possibility not to degrade the measurement performance in case of multiple frequencies, we propose to allow multiple measurement sequences for one measurement type.
In UMTS, the measurement performance is defined depending on the length of gap and the number of frequencies [3]. According to this, we propose to have the flexibility of the measurement performance and the number of measurement sequences in a measurement type (i.e. if one gap sequence with 2 frequencies is configured, measurement performance degrade half. If two gap sequences with 2 frequencies are configured, the measurement performance for each frequency is same with a single frequency with single gap sequence). This would allow the trade off between more gaps and less gaps. More frequent measured opportunity will result in better measure performance but less data transmission timing and less frequent measured opportunity will result in degrade measure performance but more data transmission timing. This trade off could be decided by, for example, whether the service is delay sensitive or not.
In order to limit UE complexity, we should limit 

- Total sum of the number of gap sequences and

- The number of gap sequences for each measurement type

3. Conclusion

Based on current RAN2 agreement on having top level “MeasGapConfig” IE, it has some drawbacks for the measurements. Thus, we would like to propose to following. 

-  “MeasGapConfig” IE is associated to “MeasObjectToAddModifyList” IE.

- To allow multiple measurement sequences for one measurement type

The text proposal for the ASN.1 measurement structure is shown below. 
Reference
[1] R2-081366, “RRC Measurement IEs ASN.1”, NTT DoCoMo
[2] R4-080478, “Updates of TS36.133”, Nokia Siemens Network (rapporteur)
[3] TS25.133 section 8.1.2.3
Text Proposal to 3GPP TS 36.331
6.3.5
Measurement information elements

…..

–




GapPatternId
The IE GapPatterntId used to identify a measurement gap pattern configuration.

GapPatternId information element
-- ASN1START

GapPatternId ::=




INTEGER (1..maxPatternID)

-- ASN1STOP

	GapPatternId field descriptions

	Void




–




MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls activation/ deactivation of measurement gaps.
MeasGapConfig information element
-- ASN1START

MeasGapConfig ::=




SEQUENCE {


gapPatternList 





SEQUENCE (SIZE (1..maxgapPatternId)) OF SEQUENCE {


gapPatternId






GapPatternId,

gapPattern






INTEGER (0)






OPTIONAL,
-- Need OC





















-- value range FFS


gapActivation





CHOICE {




activate






SEQUENCE {





startSFN






INTEGER,








-- FFS




startSubframeNumber




INTEGER

 







-- FFS



},




deactivate






NULL



}

}
}

-- ASN1STOP

	MeasGapConfig field descriptions

	gapPatternList
List of measurement gap pattern configuration.

	gapPatternId
Used to identify a measurement gap pattern configuration.

	gapPattern

Reference to a measurement gap pattern defined in [25.133].

	gapActivation

Used to activate/ deactivate the measurement gap pattern.

	startSFN

Specifies the SFN when the measurement gap pattern starts. Need and details are FFS.

	startSubframeNumber
Specifies the subframe number when the measurement gap pattern starts. Need and details are FFS.


…..
–




MeasurementConfiguration
The IE MeasurementConfiguration specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility, quality, traffic volume, UE internal and positioning measurements as well as configuration of measurement gaps.

Editor's note:
It has been agreed that the signalling shall support the addition, modification and removal (i.e. delta configuration) of individual measurement objects, reporting configurations and measurement identities.

Editor's note:
It has been agreed to introduce a mechanism by which E‑UTRAN can request the UE to report the CGI corresponding to an E‑UTRA L1 identity (FFS for inter RAT) reported by the UE. The UE is only required to report the GCI if it is provided with sufficient “inactive time”. Further details are FFS.

MeasurementConfiguration information element
-- ASN1START

MeasurementConfiguration ::=

SEQUENCE {


-- Measurement identities



measIdToRemoveList




MeasIdToRemoveList



OPTIONAL,
-- Need OP



measIdToAddModifyList



MeasIdToAddModifyList


OPTIONAL,
-- Need OP


-- Measurement objects



measObjectToRemoveList



MeasObjectToRemoveList


OPTIONAL,
-- Need OP



measObjectToAddModifyList


MeasObjectToAddModifyList

OPTIONAL,
-- Need OP


-- Reporting configurations



reportConfigToRemoveList


ReportConfigToRemoveList

OPTIONAL,
-- Need OP



reportConfigToAddModifyList


ReportConfigToAddModifyList

OPTIONAL,
-- Need OP


-- Other parameters



quantityConfig





QuantityConfig




OPTIONAL,
-- Need OC




s-Measure






INTEGER (0)





OPTIONAL, -- Need OC;FFS


cdma2000-SystemTimeInfo



CDMA2000-SystemTimeInfo


OPTIONAL,
-- Need OC



mbsfn-NeighbourCellConfig


SEQUENCE {}




OPTIONAL -- 2-bit field FFS
}

MeasIdToRemoveList ::=



SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {


measId







MeasId

}

MeasIdToAddModifyList ::=


SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {


measId







MeasId,


measObjectId





MeasObjectId,


reportConfigId





ReportConfigId

}

MeasObjectToRemoveList ::=


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


measObjectId





MeasObjectId

}

MeasObjectToAddModifyList ::=

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


measObjectId





MeasObjectId,


measObject






CHOICE {



measObjectEUTRA





MeasObjectEUTRA,



measObjectUTRA





MeasObjectUTRA,



measObjectGERAN





MeasObjectGERAN,



measObjectCDMA2000




MeasObjectCDMA2000


},


measGapConfig





MeasGapConfig




OPTIONAL
-- Need OC
}

ReportConfigToRemoveList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF SEQUENCE {


reportConfigId





ReportConfigId

}

ReportConfigToAddModifyList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF SEQUENCE {


reportConfigId





ReportConfigId,


reportConfig





CHOICE {



reportConfigEUTRA




ReportConfigEUTRA,



reportConfigInterRAT



ReportConfigInterRAT,



reportConfigPeriodical



ReportConfigPeriodical


}

}

-- ASN1STOP
	MeasurementConfiguration field descriptions

	measIdToRemoveList

List of measurement identities to remove.

	measIdToAddModifyList

List of measurement identities to add/ modify.

	measId

Used to link a measurement object to a reporting configuration.

	measObjectToRemoveList

List of measurement objects to remove.

	measObjectToAddModifyList

List of measurement objects to add/ modify and measurement gap pattern configuration.

	measObjectId

Used to identify a measurement object configuration.

	measObject

Specifies measurement object configurations for E‑UTRA, UTRA, GERAN, or CDMA2000 measurements.

	reportConfigToRemoveList

List of measurement reporting configurations to remove.

	reportConfigToAddModifyList

List of measurement reporting configurations to add/ modify.

	reportConfigId

Used to identify a measurement reporting configuration.

	reportConfig

Specifies measurement reporting configurations for E‑UTRA, UTRA, GERAN, or CDMA2000 measurements.

	quantityConfig

Specifies measurement quantities for E‑UTRA, UTRA, GERAN, or CDMA2000 and L3 filtering coefficients for E‑UTRA, UTRA or GERAN measurements.

	measGapConfig

Used to configure measurement gap pattern and control activation/ deactivation of measurement gaps.

	gapPattern

Reference to a pattern specified by RAN4

Further details regarding the use of measurement gaps and idle periods due to DRX are specified in [6]

	measurementGapActivation

This parameter is used to start/stop a measurement gap configuration. TRUE means activated.

	s-Measure

Serving cell quality threshold controlling whether or not the UE is required to perform measurements. Value in dBm.

The definition of this parameter and the applicability to intra-frequency, inter-frequency and inter-RAT are FFS.

	cdma2000-SystemTimeInfo

Provides the CDMA2000 system time information relative to E‑UTRA of the carrier frequency for which this configuration is valid.

	mbsfn-NeighbourCellConfig

Parameter: Neighbour-cell configuration [RAN1 spec; cf. RAN2-59: R2-073598; FFS]
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