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Introduction
The Rel-17 WI on extending NR operation to the frequency range of 52.6 GHz – 71 GHz is in progress in RAN1 and RAN4. RAN1 is investigating numerous enhancements related to the introduction of 480 kHz and 960 kHz numerologies. The role of RAN2 is to introduce higher layer support of enhancements listed above that are agreed to be specified., with priority on protocol support of RAN1 design and not on optimizations on items not discussed in RAN1 [1].
This contribution discusses our views on the issue of in-device coexistence (IDC) from a RAN2 perspective. IDC has not been discussed in RAN1 since it is in RAN2’s purview. 
New In-device Coexistence Issue

Both LTE and NR support in-device coexistence (IDC) mechanisms for a UE equipped with multiple radio transceivers that are physically proximate and operate on adjacent frequencies or sub-harmonic frequencies. The interference power coming from a transmitter of the collocated radio may be much higher than the actual received power level of the desired signal for a receiver, even after filtering. The UE invokes IDC reporting to its serving base station via dedicated RRC signalling when it cannot solve the IDC issue by itself.
For e.g., Rel-16 NR UE can report IDC issues with WLAN, Bluetooth, or GNSS radios such as GPS.

In LTE, when notified of IDC problems, the eNB can choose to apply a Frequency Division Multiplexing (FDM) solution or a Time Division Multiplexing (TDM) solution. In the case of NR, the FDM solution from LTE is adopted. The NR UE indicates the affected frequencies to the network, which can then take further action to alleviate the issue.
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.
The UEAssistanceInformation RRC message is used for the indication of NR UE assistance information to the network, including IDC issues [2].

UEAssistanceInformation message
-- ASN1START
-- TAG-UEASSISTANCEINFORMATION-START

UEAssistanceInformation ::=         SEQUENCE {
    criticalExtensions                  CHOICE {
        ueAssistanceInformation             UEAssistanceInformation-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

…

UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    drx-Preference-r16                  DRX-Preference-r16                  OPTIONAL,
    maxBW-Preference-r16                MaxBW-Preference-r16                OPTIONAL,
    maxCC-Preference-r16                MaxCC-Preference-r16                OPTIONAL,
    maxMIMO-LayerPreference-r16         MaxMIMO-LayerPreference-r16         OPTIONAL,
    minSchedulingOffsetPreference-r16   MinSchedulingOffsetPreference-r16   OPTIONAL,
    releasePreference-r16               ReleasePreference-r16               OPTIONAL,
    sl-UE-AssistanceInformationNR-r16   SL-UE-AssistanceInformationNR-r16   OPTIONAL,
    referenceTimeInfoPreference-r16     BOOLEAN                             OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

IDC-Assistance-r16 ::=                  SEQUENCE {
    affectedCarrierFreqList-r16             AffectedCarrierFreqList-r16               OPTIONAL,
    affectedCarrierFreqCombList-r16         AffectedCarrierFreqCombList-r16           OPTIONAL,
    ...
}

AffectedCarrierFreqList-r16 ::= SEQUENCE (SIZE (1.. maxFreqIDC-r16)) OF AffectedCarrierFreq-r16

AffectedCarrierFreq-r16 ::=     SEQUENCE {
    carrierFreq-r16                 ARFCN-ValueNR,
    interferenceDirection-r16       ENUMERATED {nr, other, both, spare}
}

AffectedCarrierFreqCombList-r16 ::= SEQUENCE (SIZE (1..maxCombIDC-r16)) OF AffectedCarrierFreqComb-r16

AffectedCarrierFreqComb-r16 ::=     SEQUENCE {
    affectedCarrierFreqComb-r16         SEQUENCE (SIZE (2..maxNrofServingCells)) OF  ARFCN-ValueNR    OPTIONAL,
    victimSystemType-r16                VictimSystemType-r16
}

VictimSystemType-r16 ::=    SEQUENCE {
    gps-r16                     ENUMERATED {true}        OPTIONAL,
    glonass-r16                 ENUMERATED {true}        OPTIONAL,
    bds-r16                     ENUMERATED {true}        OPTIONAL,
    galileo-r16                 ENUMERATED {true}        OPTIONAL,
    navIC-r16                   ENUMERATED {true}        OPTIONAL,
    wlan-r16                    ENUMERATED {true}        OPTIONAL,
    bluetooth-r16               ENUMERATED {true}        OPTIONAL,
    ...
}…


A NR UE equipped with two transceivers in the 60 GHz band, such as IEEE 802.11ad/ay radios and NR operating in 52.6-71 GHz, may perceive IDC issues due to the adjacent frequencies or sub-harmonic frequencies. A typical UE architecture containing a WLAN WiGig module and a 60 GHz NR-U transceiver will have independent antenna arrays. The antenna isolation can be as low as 10 dB or higher depending on beam forming. The lower the isolation, the greater the inter-system interference. NR does not currently support reporting of IDC issues with 802.11ad/ay (WiGig), and new solutions are needed for this frequency band. Clearly, this is a new IDC issue specific to Rel-17 NR operation in FR 2-2.

Observation: Extending NR operation to 52.6-71 GHz introduces new IDC issues with IEEE 802.11ad/ay.

The most straightforward solution is to update higher-layer signalling (UEAssistanceInformation) to report IDC issues with WiGig to the gNB in Rel-17.

Proposal 1: Extend IDC Assistance signalling in Rel-17 to include WiGig as a victim system type.
Conclusions
In this contribution our views on the new IDC issue in R17 FR2-2 NR are presented, along with the following observations and proposals.
Observation: Extending NR operation to 52.6-71 GHz introduces new IDC issues with IEEE 802.11ad/ay.

Proposal 1: Extend IDC Assistance signalling in Rel-17 to include WiGig as a victim system type.
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