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1
Introduction
So far, RAN2 does not have a chance to discuss whether to support In-Device Coexistence (IDC) feature for NR. We understand that the issues are also valid for NR, and the contribution discusses the issues.
2
Discussion
To handle In-Device Coexistence (IDC) issues, LTE introduced several mechanisms in Rel-11, and it is enhanced further in later release for e.g. UL CA (harmonics) and hardware sharing issues. All the supported features for IDC issues can be summarized as follows:
-
FDM solution (by indicating affectedCarrierFreqList; also including UL CA problem): by performing inter-frequency handover and/or deconfiguring/ deactivating the problematic carriers;
-
TDM solution (including DRX pattern and subframe pattern);
-
Autonomous denial;
-
Hardware sharing indication.
From our understanding, except the FDM solution, RAN2 spent several meetings to conclude the details for each solution in LTE, and this would also be inevitable for NR. Maybe even for FDM solution RAN2 might need to discuss for several meetings to conclude all the details.
Observation 1:
To discuss details on each solution for IDC would take several meeting times.

It should also be noted that in LTE, OtherConfig IE in RRCConnectionReconfiguration message is used to configure whether to allow using the feature. However, RAN2 do not have such IE so far, and did not discuss how to handle such indication from UE side, which also requires several meeting times.
Observation 2:
To discuss details on RRC (not only for IDC but for general UL indications) would also require several meeting times.
We tried to provide a text proposal only considering FDM solution as in Annex, and concluded that it would not be a simple task to support the IDC features in Rel-15 given the very limited time. Hence, we propose:
Proposal: To not support IDC feature for NR in Rel-15.
3
Conclusion
Observation 1:
To discuss details on each solution for IDC would take several meeting times.

Observation 2:
To discuss details on RRC (not only for IDC but for general UL indications) would also require several meeting times.
Proposal: To not support IDC feature for NR in Rel-15.
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5
Possible text changes in TS 38.331

5.7
Other

5.7.X
In-device coexistence indication
5.7.x.1
General
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Figure 5.6.9.1-1: In-device coexistence indication
The purpose of this procedure is to inform the network about (a change of) the In-Device Coexistence (IDC) problems experienced by the UE in RRC_CONNECTED, and to provide the network with information in order to resolve them.
5.7.x.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:

4>
initiate transmission of the InDeviceCoexIndication message in accordance with 5.7.x.3.
2>
else if the information in the last transmited InDeviceCoexIndication message has been changed:

3>
initiate transmission of the InDeviceCoexIndication message in accordance with 5.7.x.3.

5.7.x.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 carrier frequency, for which a measurement object is configured, that is affected by IDC problems; or:
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 the field affectedCarrierFreqList with an entry for each affected carrier frequency for which a measurement object is configured;

2>
for each carrier frequency included in the field affectedCarrierFreqList, include interferenceDirection and set it accordingly;
1>
submit the InDeviceCoexIndication message to lower layers for transmission.
Next change
6.2
RRC messages

6.2.1
General message structure
…
–
UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the network on the uplink DCCH logical channel.

-- ASN1START

-- TAG-UL-DCCH-MESSAGE-START

UL-DCCH-Message ::= SEQUENCE {


message










UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



measurementReport






MeasurementReport,



rrcReconfigurationComplete




RRCReconfigurationComplete,



inDeviceCoexIndication InDeviceCoexIndication, spare13 NULL, spare12 NULL,



spare11 NULL, spare10 NULL, spare9 NULL,



spare8 NULL, spare7 NULL, spare6 NULL,



spare5 NULL, spare4 NULL, spare3 NULL,



spare2 NULL, spare1 NULL

},


messageClassExtension
SEQUENCE {}

}

-- TAG-UL-DCCH-MESSAGE-STOP

-- ASN1STOP

Next change
6.2.2
Message definitions
…
–
InDeviceCoexIndication

The InDeviceCoexIndication message is used to inform the network about the IDC problems experienced by the UE, any changes in the IDC problems previously informed, and to provide the E-UTRAN with information in order to resolve them.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channels: DCCH
Direction: UE to Network

InDeviceCoexIndication message

-- ASN1START

-- TAG-SIB1-START

InDeviceCoexIndication ::=

SEQUENCE {


criticalExtensions




CHOICE {




inDeviceCoexIndication




InDeviceCoexIndication-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

InDeviceCoexIndication-r11-IEs ::=
SEQUENCE {


affectedCarrierFreqList



AffectedCarrierFreqList





OPTIONAL,

lateNonCriticalExtension


OCTET STRING







OPTIONAL,


nonCriticalExtension



SEQUENCE {}








OPTIONAL
}

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

AffectedCarrierFreq ::=
SEQUENCE {


carrierFreqInformation



CHOICE {



singleCarrier





MeasObjectId,


combCarrier






carrierFreqComb

},

interferenceDirection



ENUMERATED {nr, other, both, spare},


...
}

carrierFreqComb ::= SEQUENCE (SIZE (2..maxNrofServingCells)) OF MeasObjectId
-- TAG-SIB1-STOP

-- ASN1STOP

	SIB1 field descriptions

	carrierFreqInformation
Indicates a list of carrier frequencies (i.e. singleCarrier) or combination of carrier frequencies (i.e. comboCarrier) affected by IDC problems.

	interferenceDirection
Indicates the direction of IDC interference. Value nr indicates that NR or E-UTRA is victim of IDC interference, value other indicates that the other radio is victim of IDC interference, and value both indicates that both NR or E-UTRA and the other radio are victims of IDC interference. The other radio refers to either the ISM radio or GNSS.


Next change
Placeholder for OtherConfig (including autonomous denial feature) which should be included in RRCReconfiguration.
Next change
Placeholder for the definition of maxFreqIDC.
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