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1 Introduction

In current version of E-UTRAN, the need for UL/DL measurement gaps is included. In this contribution, we discuss some details of it.
2 Discussion
2.1 Current situation
In current version of 36.306, the “need for UL/DL measurement gaps” is defined [1]:
This parameter defines for each supported E-UTRA band whether UL/DL measurement gaps are required to perform measurements on each other supported E-UTRA radio frequency band and on each supported RAT/band combination.
And it is reflected as MeasurementParameters IE in UE-EUTRA-Capability message in 36.331 as following [2]:

UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..16),





-- value range FFS

pdcp-Parameters





PDCP-Parameters,


rlc-Parameters





RLC-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measurementParameters



MeasurementParameters,


interRAT-Parameters




SEQUENCE {



utraFDD







IRAT-UTRA-FDD-Parameters



OPTIONAL,



utraTDD128






IRAT-UTRA-TDD128-Parameters



OPTIONAL,



utraTDD384






IRAT-UTRA-TDD384-Parameters



OPTIONAL,



utraTDD768






IRAT-UTRA-TDD768-Parameters



OPTIONAL,



geran







IRAT-GERAN-Parameters




OPTIONAL,



cdma2000-HRPD





IRAT-CDMA2000-HRPD-Parameters


OPTIONAL,



cdma2000-1xRTT





IRAT-CDMA2000-1xRTT-Parameters


OPTIONAL


}

}

MeasurementParameters ::=


SEQUENCE {


eutra-BandList





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



interFreqEUTRA-BandList



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




interFreqNeedForDL-Gaps



BOOLEAN,




interFreqNeedForUL-Gaps



BOOLEAN



},



interRAT-BandList




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




interRAT-NeedForDL-Gaps



BOOLEAN,




interRAT-NeedForUL-Gaps



BOOLEAN



}

OPTIONAL


}

}

Example 1: if UE A only support E-UTRA, and support 3 E-UTRA bands, then there should be 3*3*(1+1)=18 elements in this IE.
Example 2: if UE B support E-UTRA and UTRA, and support 2 E-UTRA bands and 3 UTRA band, then there should be 3*(2*(1+1)+3*(1+1))=30 elements in this IE.

2.2 UL measurement gaps

According to 36.133, RAN4 has agreed the following on measurement gaps [3]:

If the UE requires transmission gaps to identify and measure inter-frequency and/or inter-RAT cells, in order for the requirements in the following subsections to apply the E-UTRAN must provide a single transmission gap pattern with constant gap duration for concurrent monitoring of all frequency layers and RATs.

During the monitoring gaps the UE:

· shall not transmit any data 

·  is not expected to tune its receiver on the E-UTRAN serving carrier frequency.

It shows that currently RAN4 only concerns about DL measurement gaps, and UL measurement gaps is only something relevant.

Moreover, in our understanding, from RF point of view, there maybe 2 conditions that requiring UL oriented measurement gaps:

1) The UL TX bandwidth in serving cell is too wide
2) The UL transmission frequency in serving cell is too close to the DL frequency of measurement target

In above 2 conditions, the TX branch may affect the RX branch performing measurement. In this case, UL oriented measurement gaps may be used to improve measurement accuracy. So we propos RAN2 consult RAN4 whether they think this UL oriented measurement gaps is needed. However, irrespective of RAN4’s decision we think the 2 conditons above has nothing to do with UE capability, i.e. they are not UE specific factors but deployment specific factors. So “need for UL measurement gaps” should be removed from UE capability.

Proposal 1: RAN2 to consult RAN4 whether UL oriented measurement gaps is needed.
Proposal 2: remove “need for UL measurement gaps” from UE capability.
2.3 DL measurement gaps
Basically, UE implemention can be categorising into two classes: single-receiver and multi-receiver.
For UE with single-receiver implemention, according to current WA of RAN2, during inter-F/inter-RAT measurement, DL measurement gaps is always needed; this is because UE must use its RX branch to measurement during the gap. So if UE support N E-UTRA band, it will need N*N “True value” in UE capability for DL measurement gaps, which is not very efficient. To reduce the unnecessary signalling overhead, we suggest make MeasurementParameters as an OP IE in UE-EUTRA-Capability message, i.e. for single-receiver UE implementions, this IE is not present.

Proposal 3: make MeasurementParameters as an OP IE in UE-EUTRA-Capability message.
3 Conclusion

We propose to make some modification to “need for UL/DL measurement gaps” information in UE capability information. We propose:

Proposal 1: RAN2 to consult RAN4 whether UL oriented measurement gaps is needed.
Proposal 2: remove “need for UL measurement gaps” from UE capability.
Proposal 3: make MeasurementParameters as an OP IE in UE-EUTRA-Capability message.
The corresponding TP is given in chap 5&6 in the following.
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5 Text Proposal to 36.306 v810
********************* begin *************************
4.3.6
Measurement parameters

4.3.6.1
Need for DL measurement gaps

This parameter defines for each supported E-UTRA band whether DL measurement gaps are required to perform measurements on each other supported E-UTRA radio frequency band and on each supported RAT/band combination.
********************* end *************************
6 Text Proposal to 36.331 v810
********************* begin *************************
UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..16),





-- value range FFS

pdcp-Parameters





PDCP-Parameters,


rlc-Parameters





RLC-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measurementParameters



MeasurementParameters        OPTIONAL,
-- Cond Multi-RX UE

interRAT-Parameters




SEQUENCE {



utraFDD







IRAT-UTRA-FDD-Parameters



OPTIONAL,



utraTDD128






IRAT-UTRA-TDD128-Parameters



OPTIONAL,



utraTDD384






IRAT-UTRA-TDD384-Parameters



OPTIONAL,



utraTDD768






IRAT-UTRA-TDD768-Parameters



OPTIONAL,



geran







IRAT-GERAN-Parameters




OPTIONAL,



cdma2000-HRPD





IRAT-CDMA2000-HRPD-Parameters


OPTIONAL,



cdma2000-1xRTT





IRAT-CDMA2000-1xRTT-Parameters


OPTIONAL


}

}

MeasurementParameters ::=


SEQUENCE {


eutra-BandList





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



interFreqEUTRA-BandList



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




interFreqNeedForDL-Gaps



BOOLEAN



},



interRAT-BandList




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




interRAT-NeedForDL-Gaps



BOOLEAN



}

OPTIONAL


}

}

********************* end *************************
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