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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2#119bis [1],  it was agreed to consider MUSIM band conflict scenario:
	1: RAN2 can consider such Band conflict scenarios for MUSIM in CONNECTED to arrive at a graceful specification-based solution intended to mitigate such conflicts.


In this contribution, we will provide our consideration on the solutions for MUSIM band conflict handling. 
2. Discussion
Following the agreement in RAN2#119bis, we will discuss the band conflict scenario for MUSIM in RRC CONNECTED, i.e. the UL and/or DL of one SIM instance on NW A in RRC CONNECTED conflicting with the UL and/or DL of the other SIM instance on NW B in RRC CONNECTED. 
There are two sub-cases in this scenario:
· Case-1: Tx - Rx conflict, e.g. UL transmission on NW A affects the DL reception on NW B.  The UE has to choose either Tx or Rx to solve the conflict by UE implementation. For example, if the Rx on NW B is more important such as signaling, the UE may deprioritize the Tx on NW A. And vice versa. However, this kind of handling impacts the user experience seriously, even in both networks. The best way is to avoid the band conflict situation. 
· Case-2: Tx – Tx conflict. If the required total Tx power exceeds the UE capability or other restrictions (such as SAR), the UE may have to reduce the max Tx power or perform power reduction temporarily.  This issue may be resolved by temporary capability restriction. 
From our view, we may focus on Tx vs Rx Band conflict (Case-1), which can be resolved by NW configuration update. MUSIM is a kind of in-device co-existence between 3GPP RATs. Existing IDC solutions are used to resolve the in-device co-existence issue between 3GPP and other Non-3GPP RATs (e.g. WiFi). The general IDC signaling procedure is below:
	Step 1: The gNB indicates whether the reporting of IDC assistance information is allowed. Configuration for the UE to report assistance information contains a list of candidate serving cell frequencies. 
Step 2: When detecting the IDC issue on the candidate serving cell frequencies, the UE reports the IDC assistance information for the affected frequencies.  IDC assistance information includes FDM solution and/or TDM solution.


For a graceful specification-based solution, we think IDC-like solution can resolve the MUSIM Band conflict issue.  Then, we propose that:
Proposal 1: IDC-like solution is used as the baseline for MUSIM band conflict handling. 
However, we cannot simply reuse IDC solution. The UE could experience IDC problem and MUSIM band conflict at the same time.  The affected frequencies are different between two issues.
Observation 1: Legacy IDC problem and MUSIM band conflict issue may occur simultaneously.
[bookmark: _GoBack]And the list of candidate serving cell frequencies configured by the gNB for IDC issue may be not fit for MUSIM band conflict issue. Therefore, The network should be able to configure the UE to report the assistance information for IDC issue and MUSIM issue independently. The network may provide candidate serving cell frequencies for MUSIM band conflict, or another simple method is NW indicates UE whether reporting assistance information for MUSIM band conflict is allowed.  Thus, we have the following proposal:
Proposal 2: UE is explicitly configured to report assistance information for MUSIM band conflict.
From MUSIM perspective, UL transmission on NW A affects the DL reception on NW B, or vice versa (i.e. UL transmission on NW B affects the DL reception on NW A). In IDC FDM solution, UE reports IDC assistance information to NW, including affected carrier frequencies, affected carrier combination frequencies and interference Direction, etc. We think it’s the same for MUSIM band conflict issue. 
Proposal 3: The assistance information for MUSIM band conflict includes affected frequency and affected carrier frequency combination. 

The ASN.1 based on IDC solution refers to the Annex for TS38331 TP.
Proposal 4: RAN2 consider the text proposal for MUSIM band conflict handling as the start point.

3. Conclusion
In this paper, the following observation and proposals are given:
Observation 1: Legacy IDC problem and MUSIM band conflict issue may occur simultaneously.
Proposal 1: IDC-like solution is used as the baseline for MUSIM band conflict handling. 
Proposal 2: UE is explicitly configured to report assistance information for MUSIM band conflict.
Proposal 3: The assistance information for MUSIM band conflict includes affected frequency and affected carrier frequency combination.
Proposal 4: RAN2 consider the text proposal for MUSIM band conflict handling as the start point.
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5. Annex: TP TS38.331-h30

-------------------------------------------------------Start of Change----------------------------------------------------------------------

[bookmark: _Toc115428870][bookmark: _Toc60777089][bookmark: _Hlk54206646]6.2.2	Message definitions
[bookmark: _Toc115428912][bookmark: _Toc60777128]–	UEAssistanceInformation
The UEAssistanceInformation message is used for the indication of UE assistance information to the network.
Signaling radio bearer: SRB1, SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
UEAssistanceInformation message

-- ASN1START
-- TAG-UEASSISTANCEINFORMATION-START
 
UEAssistanceInformation ::=         SEQUENCE {
    criticalExtensions                  CHOICE {
        ueAssistanceInformation             UEAssistanceInformation-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}
 
<skipped>
 
UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    <skipped>
    nonCriticalExtension                UEAssistanceInformation-v1700-IEs   OPTIONAL
}
 
UEAssistanceInformation-v1700-IEs ::= SEQUENCE {
    ul-GapFR2-Preference-r17              UL-GapFR2-Preference-r17              OPTIONAL,
    musim-Assistance-r17                  MUSIM-Assistance-r17                  OPTIONAL,
    overheatingAssistance-r17             OverheatingAssistance-r17             OPTIONAL,
    maxBW-PreferenceFR2-2-r17             MaxBW-PreferenceFR2-2-r17             OPTIONAL,
    maxMIMO-LayerPreferenceFR2-2-r17      MaxMIMO-LayerPreferenceFR2-2-r17      OPTIONAL,
    minSchedulingOffsetPreferenceExt-r17  MinSchedulingOffsetPreferenceExt-r17  OPTIONAL,
    rlm-MeasRelaxationState-r17           BOOLEAN                               OPTIONAL,
    bfd-MeasRelaxationState-r17           BIT STRING (SIZE (1..maxNrofServingCells)) OPTIONAL,
    nonSDT-DataIndication-r17             SEQUENCE {
        resumeCause-r17                       ResumeCause                       OPTIONAL
    }                                                                           OPTIONAL,
    scg-DeactivationPreference            ENUMERATED { scgDeactivationPreferred, noPreference }    OPTIONAL,
    uplinkData-r17                        ENUMERATED { true }                   OPTIONAL,
    rrm-MeasRelaxationFulfilment-r17      BOOLEAN                               OPTIONAL,
    propagationDelayDifference-r17        PropagationDelayDifference-r17        OPTIONAL,
    nonCriticalExtension             UEAssistanceInformation-v18xy-IEsSEQUENCE {}                           OPTIONAL
}

UEAssistanceInformation-v18xy-IEs ::= SEQUENCE {
    idc-Assistance-r18                IDC-Assistance-r18                  OPTIONAL,    
nonCriticalExtension               SEQUENCE {}                         OPTIONAL
}

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

IDC-Assistance-r18 ::=                  SEQUENCE {
musimAffectedCarrierFreqList-r18     MusimAffectedCarrierFreqList-r18             OPTIONAL,
musimAffectedCarrierFreqCombList-r18 MusimAffectedCarrierFreqCombList-r18         OPTIONAL
   ...
}

Editor‘s Note: MUSIM Band Conflict assistance information is provided separately. FFS details.
 
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,
    ...
}
 

<skipped>

-- TAG-UEASSISTANCEINFORMATION-STOP
-- ASN1STOP

	UEAssistanceInformation field descriptions

	affectedCarrierFreqList
Indicates a list of NR carrier frequencies that are affected by IDC problem.

	affectedCarrierFreqCombList
Indicates a list of NR carrier frequencie combinations that are affected by IDC problems due to Inter-Modulation Distortion and harmonics from NR when configured with UL CA.

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




6.3.4	Other information elements
[bookmark: _Toc115429368][bookmark: _Toc60777512]–	OtherConfig
The IE OtherConfig contains configuration related to miscellaneous other configurations.
OtherConfig information element

<skipped>
IDC-AssistanceConfig-r16 ::=    SEQUENCE {
    candidateServingFreqListNR-r16  CandidateServingFreqListNR-r16                     OPTIONAL, -- Need R
...,
[[
musimBandConflictConfig-r18 MusimBandConflictConfig-r18 OPTIONAL -- Need R
]]

}

-------------------------------------------------------End of Change------------------------------------------------------------------------


