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1 Introduction

In RAN2#72, the issue of whether measurement gaps should be CC specific or UE specific has been discussed. It is believed that “at least we will have to clarify how the current measurement gap signalling in capabilities translates in the CA case”.
    This document discusses how to indicate measurement gaps in capabilities and how eNB would translate these measurement gaps in the CA case.

2 Discussion

2.1 Gap signalling in UE capabilities in Rel-8/9

In current Rel-8/9 TS 36.331, the measurement gap fields in UE capabilities are shown as below. These fields define for each supported E-UTRA band whether measurement gaps are required to perform measurements on each other supported E-UTRA radio frequency band and on each supported RAT/band combination.

MeasParameters ::=




SEQUENCE {


bandListEUTRA





BandListEUTRA

}

BandListEUTRA ::=




SEQUENCE (SIZE (1..maxBands)) OF BandInfoEUTRA 

BandInfoEUTRA ::=




SEQUENCE {


interFreqBandList




InterFreqBandList,


interRAT-BandList




InterRAT-BandList

OPTIONAL

}

InterFreqBandList ::=



SEQUENCE (SIZE (1..maxBands)) OF InterFreqBandInfo

InterFreqBandInfo ::=



SEQUENCE {


interFreqNeedForGaps



BOOLEAN

}

InterRAT-BandList ::=



SEQUENCE (SIZE (1..maxBands)) OF InterRAT-BandInfo

InterRAT-BandInfo ::=



SEQUENCE {


interRAT-NeedForGaps



BOOLEAN

}

IRAT-ParametersUTRA-FDD ::=


SEQUENCE {


supportedBandListUTRA-FDD


SupportedBandListUTRA-FDD

}

2.2 CA case

In the case of CA, it is still necessary to indicate for each supported E-UTRA band whether measurement gaps are required for measurement on other supported band. In the examples below, it is assumed that a UE supports 5 bands: band 1~band 5, and that the UE has 2 RF receivers. 
Case 1: each RF receiver can be mapped on any band. 
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In order to make eNB know that UE has 2 RF receivers, UE may indicate that measurements on the 3 other bands need gap and measurements on one other bands don’t need gap for each supported band in the UE capability information, as shown in Table 1:

	
	Band1
	Band2
	Band3
	Band4
	Band5

	Band1
	-
	Gap not required
	Gap required
	Gap required
	Gap required

	Band2
	Gap not required
	-
	Gap required
	Gap required
	Gap required

	Band3
	Gap not required
	Gap required
	-
	Gap required
	Gap required

	Band4
	Gap not required
	Gap required
	Gap required
	-
	Gap required

	Band5
	Gap not required
	Gap required
	Gap required
	Gap required
	-


According to the measurement gap signalling in UE capability, eNB may derive that this UE has 2 RF receivers and each RF receiver can handle band1 to band5. Thus, eNB can know the mapping of RF receivers to bands at UE, based on the number of bands that the configured (or active) CCs belong to. When eNB wants to configure inter-frequency or inter-RAT measurements, it can decide whether the measurements on the other bands need measurement gaps. 
UE’s configured CCs belong to 1 band: the measurements on 1 other band don’t need gap, using the unused RF receiver; 
UE’s configured CCs belong to 2 bands: the measurements on all the other bands need gap.
Case 2: each RF receiver is mapped to some certain bands

Provided that RF receiver 1 and 2 all support all the carriers in band 3, it is proposed that UE determines whether measurements on each supported other band need gap based on the sequence of its RF receivers and that the UE only uses one RF receiver to handle the band which could be received by two or more RF receivers at the UE. For example, in the figures below, UE can only receive band 3 by its RF receiver 1 but not receive band 3 by its RF receiver 2. 
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UE指示如下表：

	
	Band1
	Band2
	Band3
	Band4
	Band5

	Band1
	-
	Gap required
	Gap required
	Gap not required
	Gap not required

	Band2
	Gap required
	-
	Gap required
	Gap not required
	Gap not required

	Band3
	Gap required
	Gap required
	-
	Gap not required
	Gap not required

	Band4
	Gap not required
	Gap not required
	Gap not required
	-
	Gap required

	Band5
	Gap not required
	Gap not required
	Gap not required
	Gap required
	-


eNB derives which bands can be handled by one RF receiver based on the gap signalling in UE capabilities. For example, eNB analyses the measurement gap requirement for band 1, band 2 and band 3, and then it can know that these three bands can be handled by one RF receiver. In the same way, eNB can find that band 4 and band 5 can be handled by another RF receiver. Thus, eNB concludes the mapping between UE RF receivers and UE supported bands. Based on the bands for the UE’s already configured (or active) CCs, eNB can assign measurement gaps appropriately. 

Proposal 1: UE report its measurement gap requirements in UE capability and eNB translates the gap signalling in UE capability based on the above solution. 

Alternatively, we can add the mapping between UE RF receivers and supported Bands to the RF-Parameters field in UE capability information. On receiving UE capability information message, eNB can acquire this mapping directly and assign measurement gaps according to it. UE could even choose not to indicate gap requirements for other supported bands, since eNB might not need this information to configure measurement gaps any more. However, this would require some changes in current specifications, and we need to consider its impact carefully. 

Proposal 2: RAN2 is asked to consider the solution of adding mapping between UE RF receivers and supported Bands to the RF-Parameters field in UE capability information.
3 Conclusion

This contribution discusses the method of measurement gap requirement indication, and the following proposals are given:
Proposal 1: UE report its measurement gap requirements in UE capability and eNB translates the gap signalling in UE capability based on the above solution. 

Proposal 2: RAN2 is asked to consider the solution of adding mapping between UE RF receivers and supported Bands to the RF-Parameters field in UE capability information. 
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