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5.6.9
In-device coexistence indication

5.6.9.1
General
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Figure 5.6.9.1-1: In-device coexistence indication

The purpose of this procedure is to inform E-UTRAN about (a change of) the In-Device Coexistence (IDC) problems experienced by the UE in RRC_CONNECTED, as described in TS 36.300 [9], and to provide the E-UTRAN with information in order to resolve them.
5.6.9.2
Initiation

A UE capable of providing IDC indications may initiate the procedure when it is configured to provide IDC indications and upon change of IDC problem information.

Upon initiating the procedure, the UE shall:
1>
if configured to provide IDC indications:

2>
if the UE did not transmit an InDeviceCoexIndication message since it was configured to provide IDC indications:

3>
if on one or more frequencies for which a measObjectEUTRA is configured, the UE is experiencing IDC problems that it cannot solve by itself; or

3>
if configured to provide IDC indications for UL CA; and if on one or more supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, the UE is experiencing IDC problems that it cannot solve by itself; or

3>
if configured to provide IDC indications for MR-DC, and if on one or more supported MR-DC combination comprising of at least one E-UTRA carrier frequency for which a measurement object is configured and at least one NR carrier frequency included in candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:

4>
initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;

2>
else:

3>
if the set of frequencies, for which a measObjectEUTRA is configured and on which the UE is experiencing IDC problems that it cannot solve by itself, is different from the set indicated in the last transmitted InDeviceCoexIndication message; or

3>
if for one or more of the frequencies in the previously reported set of frequencies, the interferenceDirection is different from the value indicated in the last transmitted InDeviceCoexIndication message; or

3>
if the TDM assistance information is different from the assistance information included in the last transmitted InDeviceCoexIndication message; or

3>
if configured to provide IDC indications for UL CA; and if the victimSystemType is different from the value indicated in the last transmitted InDeviceCoexIndication message; or

3>
if configured to provide IDC indications for UL CA; and if the set of supported UL CA combinations on which the UE is experiencing IDC problems that it cannot solve by itself and that the UE includes in affectedCarrierFreqCombList according to 5.6.9.3, is different from the set indicated in the last transmitted InDeviceCoexIndication message; or

3>
if configured to provide IDC indications for MR-DC, and if the set of supported MR-DC combinations on which the UE is experiencing IDC problems that it cannot solve by itself and that the UE includes in affectedCarrierFreqCombListMRDC according to 5.6.9.3, is different from the set indicated in the last transmitted InDeviceCoexIndication message:
4>
initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;

NOTE 1:
The term "IDC problems" refers to interference issues applicable across several subframes/slots where not necessarily all the subframes/slots are affected.

NOTE 2:
For the frequencies on which a serving cell or serving cells is configured that is activated, IDC problems consist of interference issues that the UE cannot solve by itself, during either active data exchange or upcoming data activity which is expected in up to a few hundred milliseconds.
For frequencies on which a SCell or SCells is configured that is deactivated, reporting IDC problems indicates an anticipation that the activation of the SCell or SCells would result in interference issues that the UE would not be able to solve by itself.
For a non-serving frequency, reporting IDC problems indicates an anticipation that if the non-serving frequency or frequencies became a serving frequency or serving frequencies then this would result in interference issues that the UE would not be able to solve by itself.
5.6.9.3
Actions related to transmission of InDeviceCoexIndication message

The UE shall set the contents of the InDeviceCoexIndication message as follows:

1>
if there is at least one E-UTRA carrier frequency, for which a measurement object is configured, that is affected by IDC problems:

2>
include the field affectedCarrierFreqList with an entry for each affected E-UTRA carrier frequency for which a measurement object is configured;

2>
for each E-UTRA carrier frequency included in the field affectedCarrierFreqList, include interferenceDirection and set it accordingly;
2>
include Time Domain Multiplexing (TDM) based assistance information, unless idc-HardwareSharingIndication is configured and the UE has no Time Doman Multiplexing based assistance information that could be used to resolve the IDC problems:

3>
if the UE has DRX related assistance information that could be used to resolve the IDC problems:

4>
include drx-CycleLength, drx-Offset and drx-ActiveTime;

3>
else (the UE has desired subframe reservation patterns related assistance information that could be used to resolve the IDC problems):

4>
include idc-SubframePatternList;

3>
use the MCG as timing reference if TDM based assistance information regarding the SCG is included;

1>
if the UE is configured to provide UL CA information and there is a supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems:

2>
include victimSystemType in ul-CA-AssistanceInfo;

2>
if the UE sets victimSystemType to wlan or Bluetooth:

3>
include affectedCarrierFreqCombList in ul-CA-AssistanceInfo with an entry for each supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems;

2>
else:

3>
optionally include affectedCarrierFreqCombList in ul-CA-AssistanceInfo with an entry for each supported UL CA combination comprising of carrier frequencies for which a measurement object is configured, that is affected by IDC problems;

1>
if idc-HardwareSharingIndication is configured, and there is at least one E-UTRA carrier frequency, for which a measurement object is configured, the UE is experiencing hardware sharing problems that it cannot solve by itself:

2>
include the hardwareSharingProblem and set it accordingly;

1>
if the UE is configured to provide IDC indications for MR-DC and there is a supported MR-DC band combination comprising of at least one E-UTRA carrier frequency for which a measurement object is configured and at least one NR carrier frequency included in candidateServingFreqListNR, that is affected by IDC problems; and:

1>
if the IDC problem does not only concern the E-UTRA band combination as the UE already included in affectedCarrierFreqCombList:

2>
for each entry of affectedCarrierFreqCombInfoListMRDC in mrdc-AssistanceInfo;
3>
include victimSystemType;

3>
include interferenceDirection;

3>
if the UE sets victimSystemType to wlan or Bluetooth:

4>
include a set of at least one NR carrier frequency included in candidateServingFreqListNR and optionally one or more E-UTRA carrier frequency for which a measurement object is configured, that is affected by IDC problems;

3>
else:

4>
optionally include a set of at least one NR carrier frequency included in candidateServingFreqListNR and optionally one or more E-UTRA carrier frequency for which a measurement object is configured, that is affected by IDC problems;

NOTE 1:
When sending an InDeviceCoexIndication message to inform E-UTRAN the IDC problems, the UE includes all assistance information (rather than providing e.g. the changed part(s) of the assistance information).
NOTE 2:
Upon not anymore experiencing a particular IDC problem that the UE previously reported, the UE provides an IDC indication with the modified contents of the InDeviceCoexIndication message (e.g. by an empty message).
The UE shall submit the InDeviceCoexIndication message to lower layers for transmission.
(Included for information)
6.2.2
Message definitions

–
InDeviceCoexIndication

The InDeviceCoexIndication message is used to inform E-UTRAN about IDC problems which can not be solved by the UE itself, as well as to provide information that may assist E-UTRAN when resolving these problems.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

InDeviceCoexIndication message

-- ASN1START

InDeviceCoexIndication-r11 ::=

SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




inDeviceCoexIndication-r11



InDeviceCoexIndication-r11-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

InDeviceCoexIndication-r11-IEs ::=
SEQUENCE {


affectedCarrierFreqList-r11


AffectedCarrierFreqList-r11




OPTIONAL,


tdm-AssistanceInfo-r11



TDM-AssistanceInfo-r11





OPTIONAL,


lateNonCriticalExtension


OCTET STRING







OPTIONAL,


nonCriticalExtension



InDeviceCoexIndication-v11d0-IEs


OPTIONAL

}

InDeviceCoexIndication-v11d0-IEs ::=
SEQUENCE {


ul-CA-AssistanceInfo-r11


SEQUENCE {



affectedCarrierFreqCombList-r11
AffectedCarrierFreqCombList-r11


OPTIONAL,



victimSystemType-r11



VictimSystemType-r11


}


















OPTIONAL,


nonCriticalExtension



InDeviceCoexIndication-v1310-IEs







OPTIONAL

}

InDeviceCoexIndication-v1310-IEs ::=
SEQUENCE {


affectedCarrierFreqList-v1310

AffectedCarrierFreqList-v1310

OPTIONAL,


affectedCarrierFreqCombList-r13

AffectedCarrierFreqCombList-r13

OPTIONAL,


nonCriticalExtension




InDeviceCoexIndication-v1360-IEs

OPTIONAL

}

InDeviceCoexIndication-v1360-IEs ::=
SEQUENCE {


hardwareSharingProblem-r13


ENUMERATED {true}




OPTIONAL,


nonCriticalExtension



InDeviceCoexIndication-v1530-IEs
OPTIONAL

}

InDeviceCoexIndication-v1530-IEs ::=
SEQUENCE {


mrdc-AssistanceInfo-r15


MRDC-AssistanceInfo-r15




OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

AffectedCarrierFreqList-r11 ::=
SEQUENCE (SIZE (1..maxFreqIDC-r11)) OF AffectedCarrierFreq-r11

AffectedCarrierFreqList-v1310 ::= SEQUENCE (SIZE (1..maxFreqIDC-r11)) OF AffectedCarrierFreq-v1310

AffectedCarrierFreq-r11 ::=
SEQUENCE {


carrierFreq-r11



MeasObjectId,


interferenceDirection-r11
ENUMERATED {eutra, other, both, spare}

}

AffectedCarrierFreq-v1310 ::=
SEQUENCE {


carrierFreq-v1310



MeasObjectId-v1310







OPTIONAL

}

AffectedCarrierFreqCombList-r11 ::=
SEQUENCE (SIZE (1..maxCombIDC-r11)) OF AffectedCarrierFreqComb-r11

AffectedCarrierFreqCombList-r13 ::= SEQUENCE (SIZE (1..maxCombIDC-r11)) OF AffectedCarrierFreqComb-r13

AffectedCarrierFreqComb-r11 ::=
SEQUENCE (SIZE (2..maxServCell-r10)) OF MeasObjectId

AffectedCarrierFreqComb-r13 ::= SEQUENCE (SIZE (2..maxServCell-r13)) OF MeasObjectId-r13

TDM-AssistanceInfo-r11 ::=
CHOICE {


drx-AssistanceInfo-r11



SEQUENCE {



drx-CycleLength-r11




ENUMERATED {sf40, sf64, sf80, sf128, sf160,













sf256, spare2, spare1},



drx-Offset-r11





INTEGER (0..255)
OPTIONAL,



drx-ActiveTime-r11




ENUMERATED {sf20, sf30, sf40, sf60, sf80,













sf100, spare2, spare1}


},


idc-SubframePatternList-r11


IDC-SubframePatternList-r11,


...

}

IDC-SubframePatternList-r11 ::=
SEQUENCE (SIZE (1..maxSubframePatternIDC-r11)) OF IDC-SubframePattern-r11

IDC-SubframePattern-r11 ::= CHOICE {


subframePatternFDD-r11



BIT STRING (SIZE (4)),


subframePatternTDD-r11



CHOICE {



subframeConfig0-r11




BIT STRING (SIZE (70)),



subframeConfig1-5-r11



BIT STRING (SIZE (10)),



subframeConfig6-r11




BIT STRING (SIZE (60))


},


...

}
VictimSystemType-r11 ::= SEQUENCE {


gps-r11






ENUMERATED {true}



OPTIONAL,


glonass-r11





ENUMERATED {true}



OPTIONAL,


bds-r11






ENUMERATED {true}



OPTIONAL,


galileo-r11





ENUMERATED {true}



OPTIONAL,


wlan-r11





ENUMERATED {true}



OPTIONAL,


bluetooth-r11




ENUMERATED {true}



OPTIONAL

}

MRDC-AssistanceInfo-r15 ::= SEQUENCE {


affectedCarrierFreqCombInfoListMRDC-r15

SEQUENCE (SIZE (1..maxCombIDC-r11)) OF AffectedCarrierFreqCombInfoMRDC-r15,


...

}

AffectedCarrierFreqCombInfoMRDC-r15 ::= SEQUENCE {


victimSystemType-r15




VictimSystemType-r11,


interferenceDirectionMRDC-r15


ENUMERATED {eutra-nr, nr, other, eutra-nr-other,












nr-other, spare3, spare2, spare1},


affectedCarrierFreqCombMRDC-r15 

SEQUENCE {



affectedCarrierFreqCombEUTRA-r15

AffectedCarrierFreqComb-r15

OPTIONAL,



affectedCarrierFreqCombNR-r15


AffectedCarrierFreqCombNR-r15


}



OPTIONAL

}

AffectedCarrierFreqComb-r15 ::= SEQUENCE (SIZE (1..maxServCell-r13)) OF MeasObjectId-r13

AffectedCarrierFreqCombNR-r15 ::= SEQUENCE (SIZE (1..maxServCellNR-r15)) OF ARFCN-ValueNR-r15

-- ASN1STOP

	InDeviceCoexIndication field descriptions

	AffectedCarrierFreq

If carrierFreq-v1310 is included, carrierFreq-r11 is ignored by eNB.

	affectedCarrierFreqCombList
Indicates a list of E-UTRA carrier frequencies that are affected by IDC problems due to Inter-Modulation Distortion and harmonics from E-UTRA when configured with UL CA. affectedCarrierFreqCombList-r13 is used when more than 5 serving cells are configured or affected combinations contain MeasObjectId larger than 32. If affectedCarrierFreqCombList-r13 is included, affectedCarrierFreqCombList-r11 shall not be included.

	affectedCarrierFreqCombMRDC
Indicates a set of at least one NR carrier frequency and optionally one or more E-UTRA carrier frequency that is affected by IDC problems due to Inter-Modulation Distortion and harmonics when configured with MR-DC.

	affectedCarrierFreqList

List of E-UTRA carrier frequencies affected by IDC problems. If E-UTRAN includes affectedCarrierFreqList-v1310 it includes the same number of entries, and listed in the same order, as in affectedCarrierFreqList-r11.

	drx-ActiveTime

Indicates the desired active time that the E-UTRAN is recommended to configure. Value in number of subframes. Value sf20 corresponds to 20 subframes, sf30 corresponds to 30 subframes and so on.

	drx-CycleLength

Indicates the desired DRX cycle length that the E-UTRAN is recommended to configure. Value in number of subframes. Value sf40 corresponds to 40 subframes, sf64 corresponds to 64 subframes and so on.

	drx-Offset

Indicates the desired DRX starting offset that the E-UTRAN is recommended to configure. The UE shall set the value of drx-Offset smaller than the value of drx-CycleLength. The starting frame and subframe satisfy the relation: [(SFN * 10) + subframe number] modulo (drx-CycleLength) = drx-Offset.

	hardwareSharingProblem

Indicates whether the UE has hardware sharing problems that the UE cannot solve by itself. The field is present (i.e. value true), if the UE has such hardware sharing problems. Otherwise the field is absent.

	idc-SubframePatternList

A list of one or more subframe patterns indicating which HARQ process E-UTRAN is requested to abstain from using. Value 0 indicates that E-UTRAN is requested to abstain from using the subframe. For FDD, the radio frame in which the pattern starts (i.e. the radio frame in which the first/leftmost bit of the subframePatternFDD corresponds to subframe #0) occurs when SFN mod 2 = 0. For TDD, the first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. The UE shall indicate a subframe pattern that follows HARQ time line, as specified in TS 36.213 [23], i.e, if a subframe is set to 1 in the subframe pattern, also the corresponding subframes carrying the potential UL grant [23, 8.0], the UL HARQ retransmission [23, 8.0] and the DL/UL HARQ feedback [23, 7.3, 8.3 and 9.1.2] shall be set to 1.

	interferenceDirection
Indicates the direction of IDC interference. Value eutra indicates that only E-UTRA is victim of IDC interference, value other indicates that only another radio is victim of IDC interference and value both indicates that both E-UTRA and another radio are victims of IDC interference. The other radio refers to either the ISM radio or GNSS (see 3GPP TR 36.816 [63]).

	interferenceDirectionMRDC

Indicates the direction of IDC interference. Value eutra-nr indicates E-UTRA and NR is victim, value nr indicates NR, value other indicates other radio system and so on. The other radio refers to either the ISM radio or GNSS (see 3GPP TR 36.816 [63]).

	victimSystemType

Indicate the list of victim system types to which IDC interference is caused from E-UTRA when configured with UL CA or from E-UTRA and NR when configured with MR-DC. Value gps, glonass, bds and galileo indicates the type of GNSS. Value wlan indicates WLAN and value bluetooth indicates Bluetooth.
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