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1. Introduction
For the IDC, both the R16 and R18 IDC reporting are supported in the current spec per Cell group. The below Asn.1 structure are used for the R16/R18 reporting separately. 
	UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
     /****************************Omit the unchanged part************************************/    
}

UEAssistanceInformation-v1800-IEs ::= SEQUENCE {
    idc-FDM-Assistance-r18                IDC-FDM-Assistance-r18    OPTIONAL,
    idc-TDM-Assistance-r18                IDC-TDM-Assistance-r18    OPTIONAL,
  /****************************Omit the unchanged part************************************/                             
}


However, when the UE set the IDC UAI, it doesn’t distinguish the detail trigger condition, which leads to that all of the IDC UAI (irrespective of R16 or R18) would be set and report again once IDC UAI is triggered. 
In this paper, we focus on this issue and the details solutions are also provided in the TP.
2. Discussion
According to the latest spec, once the IDC is triggered, the UE would set the IDC as below:
	1>	if transmission of the UEAssistanceInformation message is initiated to provide IDC assistance information according to 5.7.4.2 or 5.3.5.3:
2>	if there is at least one carrier frequency included in candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include the field affectedCarrierFreqList with an entry for each affected carrier frequency included in candidateServingFreqListNR;
3>	for each carrier frequency included in the field affectedCarrierFreqList, include interferenceDirection and set it accordingly;
2>	if there is at least one supported UL CA or NR-DC combination comprising of carrier frequencies included in candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include victimSystemType for each UL CA or NR-DC combination included in affectedCarrierFreqCombList;
3>	if the UE sets victimSystemType to wlan or bluetooth:
4>	include affectedCarrierFreqCombList with an entry for each supported UL CA combination comprising of carrier frequencies included in candidateServingFreqListNR, that is affected by IDC problems;
3>	else:
4>	optionally include affectedCarrierFreqCombList with an entry for each supported UL CA or NR-DC combination comprising of carrier frequencies included in candidateServingFreqListNR, that is affected by IDC problems;
2>	if there is at least one affected frequency range overlapping with one candidate frequency range included in candidateServingFreqRangeListNR, and the center frequency of the affected frequency range is within the candidate frequency range included in candidateServingFreqRangeListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include the field affectedCarrierFreqRangeList with an entry for each affected frequency range;
3>	for each affected frequency range included in the field affectedCarrierFreqRangeList, include centerFreq and affectedBandwidth;
3>	for each affected frequency range included in the field affectedCarrierFreqRangeList, include interferenceDirection and optionally victimSystemType, and set it accordingly;
2>	if there is at least one supported UL CA or NR-DC combinations comprising of candidate frequency ranges included in candidateServingFreqRangeListNR, and each affected frequency range in the UL CA or NR-DC combination overlapping with one candidate frequency range included in candidateServingFreqRangeListNR, and the center frequency of the affected frequency range is within the candidate frequency range included in candidateServingFreqRangeListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include the field affectedCarrierFreqRangeCombList with an entry for each supported UL CA or NR-DC combination comprising of frequency ranges that is affected by IDC problems;
3>	for each affected frequency range included in the field affectedCarrierFreqRangeCombList, include centerFreq and affectedBandwidth;
3>	for each UL CA or NR-DC combination included in the field affectedCarrierFreqRangeCombList, include interferenceDirection and optionally victimSystemType, and set it accordingly;
2>	if there is at least one candidate carrier frequency included in candidateServingFreqListNR or candidate frequency range included in candidateServingFreqRangeListNR or one supported UL CA or NR-DC combination comprising of candidate carrier frequencies included in candidateServingFreqListNR or candidate frequency ranges included in candidateServingFreqRangeListNR, the UE is experiencing IDC problems that it cannot solve by itself, and affectedCarrierFreqList or affectedCarrierFreqCombList or affectedCarrierFreqRangeList or affectedCarrierFreqRangeCombList is included, and idc-TDM-AssistanceConfig is set to setup:
3>	include Time Domain Multiplexing (TDM) based assistance information as indicated by idc-TDM-Assistance that could be used to resolve the IDC problems;
NOTE 1:	When sending an UEAssistanceInformation message to inform the IDC problems, the UE includes all IDC assistance information (rather than providing e.g. the changed part(s) of the IDC 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 UEAssistanceInformation message (e.g. by not including the IDC assistance information in the idc-Assistance or idc-FDM-Assistance or idc-TDM-Assistance fields).



The R16/R18 UAI reporting structure is designed separately, furthermore, the R18 TDM and FDM UAI are also reported separately. 
	UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
     /****************************Omit the unchanged part************************************/    
}

UEAssistanceInformation-v1800-IEs ::= SEQUENCE {
    idc-FDM-Assistance-r18                IDC-FDM-Assistance-r18    OPTIONAL,
    idc-TDM-Assistance-r18                IDC-TDM-Assistance-r18    OPTIONAL,
  /****************************Omit the unchanged part************************************/                             
}



With this structure, if there is no change for R16 elements or R18 FDM/TDM elements, the UE shall not include the corresponding IE (e.g. idc-Assistance-r16 or idc-FDM-Assistance-r18 or idc-TDM-Assistance-r18). From the network side, if a certain IE is absent, the network would take it as no change. For example, if the UE has reported R16, R18 TDM and R18 FDM IDC assistance information, then change only happens to the R18 FDM IDC assistance information and the UAI triggered, for this case, the UE only needs to include the idc-FDM-Assistance-r18 in the UAI reporting. However, according to the above spec, all of the “if conditions (for the R16, R18 TDM and R18 FDM IDC assistance information setting)” would be satisfied, and thus all of the fields (i.e. idc-Assistance-r16/ idc-FDM-Assistance-r18/ idc-TDM-Assistance-r18) would be included. Obviously, it would introduce unnecessary repeated reporting. 
Observation 1: If the UE has reported R16, R18 TDM and R18 FDM IDC assistance information, then even the change only happens to the one of the IDC UAI (e.g. idc-Assistance-r16 or idc-FDM-Assistance-r18 or idc-TDM-Assistance-r18), the UE still has to report all of the IDC UAI fields (i.e. idc-Assistance-r16/ idc-FDM-Assistance-r18/ idc-TDM-Assistance-r18) according to the current spec.
To solve the above issue, when setting the IDC UAI elements, the detail trigger conditions shall also be considered. A TP was also provided as in the Annex.
Proposal 1: Add detail trigger condition when setting the IDC UAI IEs (i.e. idc-Assistance-r16/ idc-FDM-Assistance-r18/ idc-TDM-Assistance-r18) as in the TP.
3. Conclusion
Observation 1: If the UE has reported R16, R18 TDM and R18 FDM IDC assistance information, then even the change only happens to the one of the IDC UAI (e.g. idc-Assistance-r16 or idc-FDM-Assistance-r18 or idc-TDM-Assistance-r18), the UE still has to report all of the IDC UAI fields (i.e. idc-Assistance-r16/ idc-FDM-Assistance-r18/ idc-TDM-Assistance-r18) according to the current spec.
Proposal 1: Add detail trigger condition when setting the IDC UAI IEs (i.e. idc-Assistance-r16/ idc-FDM-Assistance-r18/ idc-TDM-Assistance-r18) as in the TP.
4. Annex-TP
[bookmark: _Toc156129977]5.7.4.3	Actions related to transmission of UEAssistanceInformation message
/***************************************omit the unchanged part*******************************/
1>	if transmission of the UEAssistanceInformation message is initiated to provide IDC assistance information based on candidateServingFreqListNR included in idc-AssistanceConfig according to 5.7.4.2 or 5.3.5.3:
2>	if there is at least one carrier frequency included in candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include the field affectedCarrierFreqList with an entry for each affected carrier frequency included in candidateServingFreqListNR;
3>	for each carrier frequency included in the field affectedCarrierFreqList, include interferenceDirection and set it accordingly;
2>	if there is at least one supported UL CA or NR-DC combination comprising of carrier frequencies included in candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include victimSystemType for each UL CA or NR-DC combination included in affectedCarrierFreqCombList;
3>	if the UE sets victimSystemType to wlan or bluetooth:
4>	include affectedCarrierFreqCombList with an entry for each supported UL CA combination comprising of carrier frequencies included in candidateServingFreqListNR, that is affected by IDC problems;
3>	else:
4>	optionally include affectedCarrierFreqCombList with an entry for each supported UL CA or NR-DC combination comprising of carrier frequencies included in candidateServingFreqListNR, that is affected by IDC problems;
1> if transmission of the UEAssistanceInformation message is initiated to provide IDC assistance information based on idc-FDM-AssistanceConfig included in idc-AssistanceConfig according to 5.7.4.2 or 5.3.5.3:
2>	if there is at least one affected frequency range overlapping with one candidate frequency range included in candidateServingFreqRangeListNR, and the center frequency of the affected frequency range is within the candidate frequency range included in candidateServingFreqRangeListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include the field affectedCarrierFreqRangeList with an entry for each affected frequency range;
3>	for each affected frequency range included in the field affectedCarrierFreqRangeList, include centerFreq and affectedBandwidth;
3>	for each affected frequency range included in the field affectedCarrierFreqRangeList, include interferenceDirection and optionally victimSystemType, and set it accordingly;
2>	if there is at least one supported UL CA or NR-DC combinations comprising of candidate frequency ranges included in candidateServingFreqRangeListNR, and each affected frequency range in the UL CA or NR-DC combination overlapping with one candidate frequency range included in candidateServingFreqRangeListNR, and the center frequency of the affected frequency range is within the candidate frequency range included in candidateServingFreqRangeListNR, the UE is experiencing IDC problems that it cannot solve by itself:
3>	include the field affectedCarrierFreqRangeCombList with an entry for each supported UL CA or NR-DC combination comprising of frequency ranges that is affected by IDC problems;
3>	for each affected frequency range included in the field affectedCarrierFreqRangeCombList, include centerFreq and affectedBandwidth;
3>	for each UL CA or NR-DC combination included in the field affectedCarrierFreqRangeCombList, include interferenceDirection and optionally victimSystemType, and set it accordingly;
1> if transmission of the UEAssistanceInformation message is initiated to provide IDC assistance information based on idc-TDM-AssistanceConfig included in idc-AssistanceConfig according to 5.7.4.2 or 5.3.5.3:
2>	if there is at least one candidate carrier frequency included in candidateServingFreqListNR or candidate frequency range included in candidateServingFreqRangeListNR or one supported UL CA or NR-DC combination comprising of candidate carrier frequencies included in candidateServingFreqListNR or candidate frequency ranges included in candidateServingFreqRangeListNR, the UE is experiencing IDC problems that it cannot solve by itself, and affectedCarrierFreqList or affectedCarrierFreqCombList or affectedCarrierFreqRangeList or affectedCarrierFreqRangeCombList is included, and idc-TDM-AssistanceConfig is set to setup:
3>	include Time Domain Multiplexing (TDM) based assistance information as indicated by idc-TDM-Assistance that could be used to resolve the IDC problems;
NOTE 1:	When sending an UEAssistanceInformation message to inform the IDC problems, the UE includes all IDC assistance information (rather than providing e.g. the changed part(s) of the IDC assistance information).
[bookmark: _GoBack]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 UEAssistanceInformation message (e.g. by not including the IDC assistance information in the idc-Assistance or idc-FDM-Assistance or idc-TDM-Assistance fields).
