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The intention of the offline discussion to collect company views on how/whether to resolve the NR IDC issue in the timeline of the Rel-16 TEI. 
Discussion
IDC issues to be resolved
According to the LTE IDC discussion, the solutions are specified to resolve the following IDC issues:
· Issue 1: Adjacent frequency interference between 3GPP and other RAT(s)
· Issue 2: Inter-modulation (amongst 3GPP frequencies) interference to other RAT(s)
· Issue 3: Hardware sharing issue between 3GPP and other RAT(s)
· Issue 4: IDC-caused measurement inaccuracy for MDT
· Issue 5: Inter-modulation (between 3GPP and other RAT) interference to 3GPP/other RAT(s)
· Issue 6: RLF/HOF caused by the IDC interference
In LTE, separate solutions are specified to resolution the Issue 1/2/3/4. According to the 3GPP TS 36.331 [1], the solutions for Issue 1/2/3 includes the UE reporting of the IDC assistance information via InDeviceCoexIndication message and the autonomous deny configuration from the network, and the solution for Issue 4 includes the measurement logging suspension. 
Issue 5 is one critical IDC issue which is observed by our test but not discussed in LTE. According to the test result as given in the Table 2 of Annex A, the UE could have the inter-modulation between 3GPP frequency and the frequency of another RAT (e.g. WiFi), and the inter-modulation could cause strong interference to another 3GPP frequency. 
For Issue 6, after reporting the IDC assistance information to the network, if the network does send the interference mitigation configuration in-time, the UE may not be able to maintain the RRC connection. Then some handover failure or radio link failure could occur due to the IDC interference. The IDC interference may cause that the measurement results reported in the RLF report are inaccurate.
Question 1: Which IDC issue(s) should also be considered for the NR IDC solutions? 
	Company name
	Answer
	Comments (if any)

	vivo
	Issue 1 should be prioritized.
	

	Qualcomm
	Issue 1 and 2 is prioritized.
Issue 3 needs study. 
Others are not in scoping
	Issue 5 was not covered in LTE IDC and LAA. We think it can be discussed in Rel-17 multi-sim WI.
Issue 4 and Issue 6 can be discussed in MDT.


	MediaTek
	Issue 1 and 2 are prioritized.
Issue 3 could be study
	Since the time of TEI WI is limited. We should focus on what has already been discussed in LTE IDC and decide whether to have similar behavior in NR. If further enhancement (new issues, new solutions) is required, a new WI is more suitable.

	Spreadtrum
	Issue 1 and 2 and 3 are prioritized.
	Issue 5 may be discussed.

	Apple
	Issues 1, 2, 3 
	Issues 1, 2, 3 for R16;
Open to other Issues for later releases

	Nokia
	Issues 1 and 2
	Issue 3 would benefit from NR-U to conclude first.
Issue 4 can be discussed in NR_SON_MDT-Core.
New Issues would require further studies (possibly involving RAN4) and do not seem appropriate for a TEI.

	Intel
	Issue 1-3
	Basically, we can support issue 1-3 in the sense that we will reuse LTE IDC for NR. 
Regarding Issue 5, we are not clear what additional mechanism is needed to support issue 5. It seems LTE IDC can also address this issue. If we need a new solution, we should first understand how this issue happen.

	ZTE
	Issue 1 and 2 should be prioritized.
	Issue 3 can also be considered, but should be limited to the LTE solution.

	NTT DOCOMO
	Issue 2
	To our knowledge, Issue 2 is only the case for which LTE IDC solution has been used in the real network so far.

	Ericsson
	
	Out of the issues listed above Issues 1 and 2 are the ones which would benefit most from an NR IDC solution and they should therefore be addressed first. However, rushing IDC in Rel-16 may result in a sub-optimal solution due to the lack of time.

	Xiaomi
	Issue 1 & 2
	It is better to consider other aspects in Rel-17

	Fujitsu 
	Issue 1
	Issue 6 can be discussed in R16 if time allows.

	CATT
	Issue 1&2
	

	NEC
	Issue 1 and 2
	If time is allowed, issue 3 may be also considered.
Issue 4 can be discussed in SON/MDT WI.



	Summary: 
Issue 1: 12 companies think that Issue 1 can be considered.
Issue 2: 11 companies think that Issue 2 can be considered.
Issue 3: 3 companies think that Issue 3 can be considered. 2 companies think that Issue 3 needs some study. 1 company thinks that Issue 3 can be considered in Rel-17.
Issue 4: 3 companies think that Issue 4 can be discussed in SON/MDT WI. 1 company thinks that Issue 4 can be considered in Rel-17. 1 company thinks that Issue 4 can be considered in Rel-16 if time allows.
Issue 5: 1 company thinks that Issue 5 can be discussed in Rel-17 multi-sim WI. 1 company thinks that Issue 5 needs some discussion. 1 company thinks that we need to understand how this issue happens. 1 company thinks that Issue 5 can be considered in Rel-17.
Issue 6: 1 company thinks that Issue 5 can discussed in SON/MDT WI. 1 company thinks that Issue 6 can be considered in Rel-17. 1 company thinks that Issue 6 can be considered if time allows.



According to our understanding, the specifications impacts regarding the IDC solutions could be (slightly) different for different NR SA/NSA architectures (i.e. EN-DC/NE-DC/NR-SA (Stand-alone)). For example, the LTE IDC RRC message reported by UE via SRB1 would need to include the IDC assistance information for the affected NR frequency for the EN-DC, and the NR IDC RRC message reported by UE via SRB1 would need to include the IDC assistance information for the affected LTE frequency for the EN-DC. Considering the use of the SRB3, more discussion is needed on what IDC assistance information should be reported via the NR/LTE SRB3 and what information should be exchanged between MN and SN. As the IDC solutions as specified so far only impact the RAN specification, we consider that the ng-EN-DC and the EN-DC would have the same specification impacts for the IDC solutions.
Question 2: Which of the following NR architecture should be considered for the NR IDC solutions? 
· Scenario 1: EN-DC
· Scenario 2: NE-DC
· Scenario 3: NR-SA
	Company name
	Answer
	Comments (if any)

	vivo
	Scenario 3 should be prioritized.
	

	Qualcomm
	Scenario 3 and 1 should be prioritized
	For Scenario 1, FDM solution has been supported in NR rel-15. We can at least discuss how to support autonomous denial in Rel-16 TEI.
For Scenario 3, we at least need to discuss how to support FDM solution and autonomous denial in Rel-16 TEI.

	MediaTek
	Scenario 3
	We already have FDM solution in EN-DC. We think that TDM solution (including autonomous denial) is not so critical. So, we could prioritize NR SA first.

	Spreadtrum
	Scenario 3 is prioritized.
	

	Apple
	Scenarios 1, 3
	

	Nokia
	Scenario 3
	

	Intel
	Scenario 3
	We can start for NR SA first. If the time is available, we can also look at scenario 1 as Qualcomm suggests. 

	ZTE
	Scenario 3 should be prioritized.
	

	NTT DOCOMO
	Scenario 3
	For scenario 1, the solution has already been specified in Rel-15. Scenario 2 would be not so urgent, as if the issue exists, the network performs fallback to (NG)EN-DC.

	Ericsson
	
	NR IDC does not seem to be a good candidate for TEI if RAN2 has to spend time to agree on which scenarios to address.

	Xiaomi
	Scenario 3
	We suggest to limit the scope to SA. Other scenarios can be considered in Rel-17. 

	Fujitsu 
	Scenario 3
	

	CATT
	Scenario 3
	

	NEC
	Scenario 3
	




	Summary:
Scenario 1: 2 companies think that Scenario 1 can be considered.
Scenario 2:
Scenario 3: 13 companies think Scenario 3 can be considered.




NR IDC solutions 
Selection of IDC solutions
Regarding the solution direction(s) to the IDC issues, LTE solutions are listed as follows:
· Solution 1: FDM
· Solution 2: TDM
· Solution 3: Hardware sharing indication
· Solution 4: Suspended measurement logging
According to the 3GPP TS 36.331 [1], Option 1 refers to the affected frequency reported by the UE. Option 2 includes 3 sub-solutions (i.e. preferred DRX reported by the UE; preferred UL/DL transmission/reception reported by the UE; autonomous deny.). Option 3 refers to the UE indication of the hardware sharing problem. Option 4 refers to the UE temporary suspension of the measurement logging due to the IDC interference. One another solution is the single uplink solution (as specified in EN-DC) which is used to resolve the inter-modulation interference between MCG and SCG.
Question 3: Which of the following solution(s) should be considered for the NR IDC? 
· Option 1: FDM
· Option 2: TDM
· Option 3: Hardware sharing indication
· Option 4: Suspended measurement logging
	Company name
	Answer
	Comments (if any)

	vivo
	Option 1 should be prioritized.
	

	Qualcomm
	Option 1 is prioritized.
Option 2 with preferred DRX pattern can be considered
Option 3 also can be considered
	Similar to our comments in Question 2, we should at least discuss how to support FDM solution and autonomous denial for (NG)EN-DC and NR SA. So, option 1 is prioritized by us.
For option 2, because there should be no involvement of other WGs in TEI, it seems TDM solution is difficulty to be concluded in Rel-16 TEI, which needs RAN4 inputs on HARQ pattern for co-existence in NR. Autonomous denial and suggested DRX pattern can be considered.
For option 4, we don’t prefer to discuss following similar justification as option2, i.e. both need RAN4 inputs. 

	MediaTek
	Option 1 should be prioritized. Option 2 could be considered
	Based on our experience in LTE, we think that FDM solution is more useful than TDM solution. We are not sure the hardware sharing indication is needed, but open to discussion.
Since we don’t have MDT in NR yet, we think that there is no urgent to discuss option 4.

	Spreadtrum
	Option 1 is prioritized. Option 2 can be considered.

	We are not sure if Option 3 is needed.
Option 4 is not urgent.

	Apple
	Options 1, 2, 3
	If LTE baseline solutions are followed, we prefer to specify for NR all the solutions defined in LTE in the same release (R16), focusing the efforts on how to inherit the same solutions to NR and NR specific impact.

	Nokia
	Option 1
	Option 2 is too complex.
Option 3 could be discussed as part of NR-U.
Option 4 could be considered as part of MDT

	Intel
	Option 1 &2 can be prioritized.
	We are ok to prioritize option 1. We don’t think we need a separate discussion on Option 3 because it is a kind of assistant information on what is the cause of IDC. 


	ZTE
	Option 1 and Option 2
	The FDM/TDM solutions supported in LTE can be considered as baseline.

	NTT DOCOMO
	Option 1
	FDM is enough for UL CA.

	Ericsson
	
	There may be time to do option 1 in TEI16. Other options are unclear.

	Xiaomi
	Option 1
	Others can be considered in Rel-17

	Fujitsu 
	Option 1
	Regarding FDM, LTE mechanism is baseline.
Option 2 can be considered. 

	CATT
	Option 1
	

	NEC
	Option 1
	FDM solution should be prioritized considering the complexity resided in option 2 (TDM solution). 
We are open for considering option 2 after FDM solution is completed, if there are strong motivations from other companies. In that case, LTE solution should be reused, e.g. preferred DRX reporting.




	Summary:
Option 1: 13 companies think that Option 1 can be considered.
Option 2: 1 company think that Option 2 with preferred DRX pattern can be considered. 5 companies think Option 2 can be considered.
Option 3: 2 companies think that Option 3 can be considered.
Option 4:




Solution details of FDM 
According to 36.331 [1], the UE can report two types of interference (as described for Issue 1 and Issue 2 in Section 2.1) for the LTE affected frequency. For the LTE FDM solution 1 for Issue 1, the affected frequency can be either the attacker, or the victim, or both. For the LTE FDM solution 2 for Issue 2, the affected frequency combination which is the attacker can indicate its victim system type. The “MeasObjectId” is used to represent the affected LTE frequency. The text of the LTE FDM solutions in the 36.331 specification is quoted as follows:
	FDM solution 1 for Issue 1:
AffectedCarrierFreqList-r11 ::=	SEQUENCE (SIZE (1..maxFreqIDC-r11)) OF AffectedCarrierFreq-r11
AffectedCarrierFreq-r11 ::=	SEQUENCE {
	carrierFreq-r11				MeasObjectId,
	interferenceDirection-r11	ENUMERATED {eutra, other, both, spare}
}
AffectedCarrierFreq-v1310 ::=	SEQUENCE {
	carrierFreq-v1310				MeasObjectId-v1310								OPTIONAL
}


	FDM solution 2 for Issue 2:
InDeviceCoexIndication-v11d0-IEs ::=	SEQUENCE {
	ul-CA-AssistanceInfo-r11			SEQUENCE {
		affectedCarrierFreqCombList-r11	AffectedCarrierFreqCombList-r11			OPTIONAL, 
		victimSystemType-r11				VictimSystemType-r11
	}																			OPTIONAL,
	nonCriticalExtension				InDeviceCoexIndication-v1310-Ies 								OPTIONAL
}

AffectedCarrierFreqCombList-r11 ::=	SEQUENCE (SIZE (1..maxCombIDC-r11)) OF AffectedCarrierFreqComb-r11
AffectedCarrierFreqComb-r11 ::=	SEQUENCE (SIZE (2..maxServCell-r10)) OF MeasObjectId




According to 36.331 [1], the UE can report the EN-DC affected frequency. The text of the LTE FDM solutions in the 36.331 specification is quoted as follows. The NR affected frequency is reported via the “ARFCN-ValueNR”, and the LTE affected frequency is reported via the “MeasObjectId”. We found the following issues which could be related to the EN-DC affected frequency reported by the UE:
· Issue a: It is not very clear how to differentiate the inter-modulation issue (i.e. inter-modulation between NR frequency and LTE frequency, or amongst NR frequencies) from other issues.
· Issue b: Due to the wider bandwidth of the NR, if the UE has a certain frequency range affected, it is not very clear which NR ARFCN should be indicated by the UE and how many NR ARFCN(s) the UE should indicate.
	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

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,
	bluetoothluetooth-r11					ENUMERATED {true}				OPTIONAL
}



We should find some guidance for the affected frequency reported. Otherwise it seems difficult to decide how to indicate the affected frequency. The reported frequency should be able to differentiate the Issue 1/2/5 in order to allow more flexible IDC interference mitigation configuration from the network.
Question 4: What information should be reported for the affected NR/EUTRA frequency (ies)? 
	Company name
	Answer
	Comments (if any)

	vivo
	At least the ARFCN.
	

	Qualcomm
	We should respect what we agreed for EN-DC in Rel-15, i.e. The NR affected frequency is reported via the “ARFCN-ValueNR”. 
Other reporting info should be FFS.
	For issue a, we think inter-modulation issue can be discussed in Rel-17 multi-sim WI.
For issue b, we think the simplest way is for UE to reporting affected BWP ID for the affected NR frequency. But we also think we can live without it as NR rel-15. Thus, we may need to first discuss whether affected BWP reporting should be prioritized in Rel-16 TEI. 

	MediaTek
	For FDM solution in EN-DC, we think that the current agreed solution (i.e. report ARFCN-ValueNR) is enough.
	For issue a, we don’t know why we need to differentiate the inter-modulation issues. Anyway, the NW will be informed on the problematic band combinations and could avoid this kind of configuration.
For issue b, we think RAN4 input is required and it is out the scope of TEI.

	Spreadtrum
	At least the ARFCN
	Both issue a and b can be studied in Rel-TEI.

	Apple
	Baseline is ARFC specified for R15. But we acknowledge Issue b and we are open to look into more suitable information for it.
	

	Nokia
	Agree with Qualcomm and Mediatek.
	BWP granularity is not needed in Rel-16.

	Intel
	We don’t see any issue to reuse LTE FDM information. 
	

	ZTE
	For EN-DC, ARFCN-ValueNR is sufficient.
	

	NTT DOCOMO
	If the target is NR SA (NR CA), the measurement object can be reused. On the other hand, for uplink, the measurement object does not always reflect the Tx location, since the measurement object indicates the SSB frequency or reference of CSI-RS (by ARFCN). Therefore, for uplink, alternatively, UplinkTxDirectCurrentCell could be reused.
	Issue a does not have to be considered if the target scenario is NR SA only. Issue b could be addressed by reusing UplinkTxDirectCurrentCell, at least for uplink.

	Ericsson
	
	We think there might be a value in reporting BWPs. But more studies are needed in this area.

	Xiaomi
	Report ARFCN-ValueNR for Rel-16 is enough
	Other enhancements can be considered in Rel-17.

	Fujitsu 
	Agree with NTT DOCOMO. For NR SA, measurement object can be reused.
	

	CATT
	Report ARFCN-Value NR in TEI16
	Others can be considered in later releases if needed.

	NEC
	ARFCN can be used.
	we feel that solving the issue b is an optimization which can be considered later.




	Summary:
11 companies think that the ARFCN can be used.
2 companies think that the measurement object can be used.




Solution details of TDM 
According to 36.331 [1], the LTE TDM solutions are listed as follows:
· TDM solution 1: preferred DRX configuration reported by the UE
· TDM solution 2: preferred UL/DL sub-frame allocation reported by the UE
· TDM solution 3: Autonomous deny
The specification text of the LTE TDM solution 1 is quoted as follows:
	LTE TDM solution 1:
	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}
	},


Question 5: What information should be reported for the preferred DRX configuration? 
	Company name
	Answer
	Comments (if any)

	vivo
	At least “drx-CycleLength”, “drx-Offset” and “drx-ActiveTime” should be reported.
The reported DRX configuration should be able to reflect the different DL interference for different frequencies.

	As the NR DRX offset includes “drx-LongCycleStartOffset” and “drx-SlotOffset”, we should consider whether to use both field(s), and whether the value indicated has some dependency on the numerology.
The reported DRX configuration is to reflect the DL interference, and the DL interference for different frequencies could be quite different.

	Qualcomm
	It can be studied. LTE’s design on preferred DRX pattern can be starting point.
· According to LTE IDC discussion in Rel-11, suggested DRX pattern (scheduled/unscheduled period) was designed based on analysis on traffic of LTE and BT/WLAN, which was summarized in section 4.2 of TR 36.816. Thus, coping LTE’s design on preferred DRX pattern may be enough.

	We don’t prefer per frequency DRX pattern reporting because:
• ISM interference (e.g. WiFi) is usually Wideband interference. Thus no need for per-frequency reporting.
• Even if UE can report per-frequency, the DRX pattern is still per Cell group. Thus, the finer granularity of IDC issue reporting seems useless.



	MediaTek
	Same as LTE IDC solution is enough. 
We also understand that the UE suggested DRX configuration is also discussed in other WI (for power saving purpose). Perhaps there is no need to have 2 place for UE to suggest the DRX cycle. We think this solution could wait a little bit on the power saving WI to see if we need another “suggested” DRX configuration.
	Similar view as QC, We don’t think per frequency DRX pattern reporting is necessary.

	Spreadtrum
	The pros and cons of per frequency DRX pattern need more study.
	

	Apple
	LTE could be followed.
	

	Nokia
	If the work is to be addressed as TEI, we prefer leaving TDM solutions out due to their complexity.
	

	Intel
	We can reuse LTE signaling to indicate a preferred DRX configuration. But, the value range should be revisited to reflect NR specific DRX configuration as well as coexistence with Bluetooth voice as we commented in Questions 6. 
	

	ZTE
	LTE TDM solution can be reused.
	

	NTT DOCOMO
	We prefer to eprioritize the TDM solution, since it has not been used in the real field. Nevertheless, if it is specified, the same solution as in LTE is enough.
	

	Ericsson
	We agree with Nokia.
	

	Xiaomi
	We agree with Nokia
	

	Fujitsu 
	Follow LTE TDM solutions.
	

	CATT
	Agree with Nokia
	

	NEC
	Same as LTE mechanism
	Basically we are similar position as Nokia. If necessary, TDM solution 1/3 (but not 2) should be considered only after FDM solution is completed.




	Summary:
8 companies think that the DRX solution alike LTE can be considered.
1 company thinks that the DRX solution needs more study.
4 companies think that the DRX solution should not be considered in TEI.




The specification text of the LTE TDM solution 2 is quoted as follows:
	LTE TDM solution 2:
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))
	},
	...…
}


Question 6: What information should be reported for the preferred UL/DL slot allocation? 
	Company name
	Answer
	Comments (if any)

	vivo
	A bitmap for the preferred UL/DL slot allocation.
The reported UL/DL slot allocation should be able to reflect the different UL/DL interference for different frequencies.

	We need to consider how to indicate the slot granularity, as the slot duration is numerology dependent.
We need to consider how to indicate the UL/DL slot pattern (e.g. based on the NR TDD-UL-DL-Config).
The UL/DL slot allocation is used to reflect the UL/DL interference, and the DL/UL interference for different frequencies could be quite different.

	Qualcomm
	Not in Rel-16 TEI scoping because
· It requires RAN4 inputs which may not be feasible if discussed in Rel-16 TEI.
· Its deployment is questioned from LTE experience.
· LTE HARQ pattern for IDC was design based on the principle of synchronous UL HARQ. It doesn’t apply to NR, which has adopted asynchronous UL HARQ.
	

	MediaTek
	We also think this requires RAN4 input and should not be discussed in TEI.
	

	Spreadtrum
	Share QC’s view
	

	Apple
	In general LTE solution should be followed. 
Also agreed with Qualcomm that subframe pattern by following HARQ process doesn’t apply to NR. 
But we are open to discuss whether subframe level indication for UE specific semi-static UL/DL configuration can be considered.
	

	Nokia
	If the work is to be addressed as TEI, we prefer leaving TDM solutions out due to their complexity.
	

	Intel 
	RAN2 need to discuss further whether TDM 1 solution 1 is enough or not. In LTE, TDM solution 1 is mainly used for coexistence with WiFi, where long duty DRX on/off cycle (minimum 10 ms) is used. TDM solution 2 is for coexistence with Bluetooth voice, where a very short cycle (10 ms or less) is used. To cover TDM solution 2, we need to extend DRX report configuration to at least cover more configurations like 10 and 20 ms DRX cycles.
	

	ZTE
	Share Qualcomm’s view
	

	NTT DOCOMO
	We prefer eprioritizeise the TDM solution, since it has not been used in the real field. Nevertheless, if it is specified, the same solution as in LTE is enough.
	

	Ericsson
	We agree with Nokia,
	

	Xiaomi
	We agree with Nokia
	

	Fujitsu 
	Follow LTE solution.
	

	CATT
	Agree with Nokia
	

	NEC
	As this would need RAN4 help/guidance, this cannot be in this TEI.
	




	Summary:
2 company thinks that the solution alike LTE can be considered.
12 companies think that this solution should not be considered in TEI.




The specification text of the LTE TDM solution 3 is quoted as follows:
	LTE TDM solution 3:
	autonomousDenialParameters-r11		SEQUENCE {
[bookmark: OLE_LINK56]			autonomousDenialSubframes-r11			ENUMERATED {n2, n5, n10, n15,
														n20, n30, spare2, spare1},
			autonomousDenialValidity-r11			ENUMERATED {
														sf200, sf500, sf1000, sf2000,
														spare4, spare3, spare2, spare1}
	}		OPTIONAL,		-- Need OR



Question 7: What configuration/function should be included for the autonomous deny? 
	Company name
	Answer
	Comments (if any)

	vivo
	The number of slot which can be denied within a period of time can be configured.
The autonomous deny configuration should be able to control the interference on different frequencies.
The autonomous deny configuration should be differentiated by service.

	We need to consider how to indicate the slot granularity, as the slot duration is numerology dependent.
The UL interference for different frequencies could be quite different.
Different service may have different packet drop rate requirement.

	Qualcomm
	We can just copy what we have in LTE, i.e. 
The number of slot which can be denied within a period of time can be configured.
	We don’t see the need to be differentiated by service because autonomous denial was designed target for ISM important event. Further differentiation for these important events seems unnecessary.

	MediaTek
	Use the same mechanism as in LTE is acceptable. 
Further enhancement is not suitable to be discussed in TEI.
	

	Spreadtrum
	The number of slot which can be denied within a period of time can be configured.
Per frequency controlling interference can be studied.
	

	Apple
	LTE can be followed.
	

	Nokia
	Use LTE as basis.
	

	Intel
	We support to reuse LTE autonomous denial indication. 
	

	ZTE
	LTE solution can be reused.
	

	NTT DOCOMO
	As in LTE.
	

	Ericsson
	We think input from RAN4 may be needed here as there could be differences between NR and LTE as to the number of subframes/slots which can be dropped while still meeting performance requirements.
	

	Xiaomi
	LTE as basis. Or considered in Rel-17
	

	Fujitsu 
	Follow LTE solution.
	

	CATT
	Follow LTE solution.
	

	NEC
	same as LTE mechanism
	




	Summary:
13 companies think that the solution alike LTE can be considered.
1 company thinks that the solution can be considered in Rel-17.
1 company thinks that some RAN4 inputs are needed.




Solution details of hardware sharing indication
According to 36.331 [1], the UE can provide 1bit indication for the hardware sharing problem. The specification text of the hardware sharing problem indication is quoted as follows:
	hardwareSharingProblem-r13				ENUMERATED {true}					OPTIONAL,


Question 8: What information should be reported for the hardware sharing problem? 
	Company name
	Answer
	Comments (if any)

	vivo
	The reported hardware sharing problem should be able to reflect the hardware sharing problem for different frequencies.

	The UE could only have the RF chain shared between NR and WiFi for certain frequencies.

	Qualcomm
	Can be in scoping. Detail of reporting is FFS
	Following LTE IDC design (as well as LAA IDC conclusion), 1 bit indication may be enough

	MediaTek
	Not sure why UE has to report this hardware sharing indication to NW, and what is the corresponding NW behavior in response to this indication. We would like to understand more on how NW use this indicator.
In LTE, it seems only affect that whether the UE is able to provide the TDM solution or not. Maybe we should discuss the TDM solution first and decide whether this indication is needed.
	

	Spreadtrum
	Share MTK’ view
	

	Intel
	It would be useful information to indicate IDC issue comes from hardware sharing.   
	

	ZTE
	LTE solution is sufficient for Rel-16.
	

	NTT DOCOMO
	If the target is NR SA only, we’re not sure why this problem is important and urgent.
	

	Xiaomi
	We prefer to discuss this in Rel-17, as hardware sharing requires many discussion. It is not suitable to do it in TEI 16.
	

	Fujitsu 
	Agree with NTT DOCOMO.
	

	CATT
	Agree with DoCoMo.
	

	NEC
	Given the issue 3 (in 2.1) is included, details can be discussed. Otherwise, should be excluded.
	




	Summary:
4 companies think that the solution alike LTE can be considered.
1 company thinks that the solution can be discussed in Rel-17.
3 companies think that more discussion on this solution is needed.
4 companies think that the solution may not be urgent.




Solution details of suspended measurement logging
According to 36.331 [1], the UE can suspend the measurement logging for a certain measurement logging interval, if the UE detects the IDC problem for the measure frequency. And the UE indicates the IDC issue (via “InDeviceCoexDetected” indication) for the suspended measurement logging.
Question 9: What information/function should be included for the suspended measurement logging? 
	Company name
	Answer
	Comments (if any)

	vivo
	The UE should be able to suspend the measurement logging due to the IDC interference.
The suspended measurement logging should be indicated as caused by IDC.

	We can firstly decide the general principles for the suspend measurement logging function. The detailed ASN.1 signalling can be implemented after the logged MDT discussion.

	Qualcomm
	Not in Rel-16 TEI scoping because it requires RAN4 inputs
	

	MediaTek
	MDT is not supported in NR yet. We think this issue could be postponed.
	

	Spreadtrum
	It’s too early to be discussed.
	

	Intel 
	We can postpone this issue until MDT WI is completed or we can discuss it in MDT WI. 
	

	ZTE
	Share the views with Qualcomm
	

	NTT DOCOMO
	Better to discuss after MDT is supported for NR SA.
	

	Xiaomi
	Agree with NTT DOCOMO
	

	Fujitsu 
	Agree with NTT DOCOMO.
	

	CATT
	Agree with DoCoMo.
	

	NEC
	This should be discussed in SON/MDT WI.
	




	Summary:
1 company thinks that the solution alike LTE can be considered.
7 companies think that the solution can be discussed in/after SON/MDT.
2 companies think that the solution should not be included in TEI-16.




Other issues/solutions for IDC
Companies are invited to provide their views on any other issues/solutions (including other IDC issues or specification impacts due to the introduction of IDC solutions) which should be discussed. 
	Issue/ solution No.
	Company Name
	Issue Description
	Comments (if any)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Conclusions
[bookmark: _GoBack]14 companies joined the offline discussion. The summary for company feedbacks can be found under each question. According to company feedbacks, it seems that most companies consider that the FDM solution could be adopted for the NR-SA to resolve Issue 1 and 2. Issue 4 and 6 could be considered in the SON/MDT WI. Issue 5 needs more discussion for companies to understand how this issue happens. Here we consider that we could send an LS to RAN4 to clarify how/whether Issue 5 happens. Regarding the TDM solutions specified in LTE, as the LTE IDC TDM solution is designed without considering the DC impacts (e.g. the inter-modulation between MCG frequency and SCG frequency), how the LTE TDM solution can be reused for the DC scenario is still not very clear, and other solutions (e.g. single uplink transmission between MCG and SCG as specified in EN-DC) could be also considered/discussed. Thus we have the following proposals:
Proposal 1: To specify a FDM solution for NA-SA in TEI-16.
Proposal 2: The NR ARFCN is used to indicate the affected NR frequency.
Proposal 3: RAN2 is kindly request to discuss whether the IDC issues on MDT is included in the SON/MDT WI.
Proposal 4: RAN2 is kindly requested to discuss whether the autonomy deny solution alike LTE is specified for NA-SA in TEI-16. 
Proposal 5: Send an LS to RAN4 to ask how/whether the inter-modulation between 3GPP frequency(ies) and the frequency(ies) of other RATs (e.g. WiFi or Bluetooth) causes interference to 3GPP/other RAT(s).

[bookmark: _Toc502437832]Reference
[1] 3GPP TS 36.331, “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC)”.

Annex A
In the following tables, the 3GPP/WiFi frequency is the victim frequency, and the de-sense level of the RF module is captured when the interference occurs. The antenna isolation of the RF module is 11-12 dB.
In Table 1, the 3rd harmonic wave of the 3GPP frequency (i.e. band(n20 UL)) can introduce up to 10.3dB de-sense, and the 2nd harmonic wave of the 3GPP frequency (i.e. band(n7 UL)) can introduce up to 10.3dB de-sense.
Table 1: Harmonic Interference
	Harmonic order
	3GPP frequency (MHz)
	WiFi
	Max de-sense level (dB)

	2nd
	2500 - 2570
	5G
	1.4

	3rd
	832 - 862
	2.4G
	10.3


In Table 2, the inter-modulation frequency (WiFi – 3GPP band(n7 UL)) MHz introduces up to 11dB de-sense to the 3GPP frequency (i.e. band(n7 DL)), and potential impacts other 3GPP DL frequencies (e.g. n38/n41/n77/n78) if carrier aggregation is configured. The inter-modulation frequency (2*3GPP band(n7 UL) - WiFi) MHz introduces up to 12.3dB de-sense to the 3GPP frequency (i.e. band(n7 DL)), and potential impacts other 3GPP DL frequencies (e.g. n38/n41) if carrier aggregation is configured.
Table 2: Inter-modulation interference between 3GPP and WiFi
	IMD order
	3GPP frequency (MHz)
	WiFi
	Max de-sense level in 3GPP (dB)
	Affected 3GPP frequency range

	IMD WiFi-3GPP
	2500 - 2570
	5G
[5170, 5330], 
[5735, 5835]
	11
	[2600, 2830]
[3165, 3335]

	IMD 2*3GPP - WiFi
	2500 - 2570
	2.4G
[2402, 2482]
	12.3
	[2518, 2738]


In Table 3, the side-lobe wave of the WiFi channel introduces up to 43.5dB de-sense to 3GPP band n40 and up to 7.2dB de-sense to 3GPP band n41. 
Table 3: Sidle-lobe interference
	
	De-sense level (dB) of 3GPP victim frequency (MHz)

	WiFi Channel (MHz)
	2310
	2320
	2330
	2340
	2350
	2360
	2370
	2380
	2390
	2506
	2516

	2412
	17.9
	18.3
	22.5
	21.8
	27.9
	28.6
	33
	30.3
	43.5
	
	

	2417
	10.4
	10.8
	11.5
	12.3
	14.4
	17.1
	22
	33.3
	39
	
	

	2422
	4.4
	4.8
	5.5
	5.3
	4.4
	5.1
	9.5
	24.3
	38
	
	

	2427
	
	
	
	
	
	
	8
	22.3
	36
	
	

	2432
	
	
	
	
	
	
	6.5
	23.3
	37
	
	

	2437
	
	
	
	
	
	
	5.5
	23.3
	39
	
	

	2442
	
	
	
	
	
	
	5.5
	24.8
	39
	
	

	2447
	
	
	
	
	
	
	6
	23.3
	38.5
	
	

	2452
	
	
	
	
	
	
	6.9
	24.3
	38.5
	
	

	2457
	
	
	
	
	
	
	6.5
	24.8
	37.5
	
	

	2462
	
	
	
	
	
	
	6.2
	23.8
	39.5
	
	

	2467
	
	
	
	
	
	
	5
	21.8
	36.5
	0.7
	

	2472
	
	
	
	
	
	
	4
	19.3
	34.5
	7.2
	2.6












	
