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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In LTE, the scenarios of interference of in-device coexistence can be found in 36.816 [1]. The solutions to mitigate the interference of in-device coexistence (IDC) are specified as given in 36.331 [2] and 36.300 [3]. During the study of EN-DC, some issues on in-device coexistence (e.g. harmonic/inter-modulation frequency interference) are founded, and the TDM solutions which are specified can be found in [4]. In this paper, we try to represent the potential interference scenarios of in-device coexistence in NR, and give our initial considerations on the challenges brought by the potential interference scenarios. 
2. Discussion
2.1. Potential interference scenarios and challenges of in-device coexistence


Figure 1: Coexistence interference within the same UE
According to the frequency allocation analysis given in Annex A, the NR UE could have the interference on adjacent frequencies or sub-harmonic frequencies from/to NR frequencies to/from BT (Blue Tooth)/WiFi. The potential interference scenarios are also illustrated in Figure 1. As such we propose to study the interference scenarios of in-device coexistence in NR as follows.
Proposal 1:  RAN2 is kindly requested to study the following interference scenarios of in-device coexistence in NR:
· Interference from/to NR to/from other non-3GPP RAT (e.g. BT/WiFi)
· Interference from/to NR to/from other 3GPP RAT (e.g. LTE)
· Interference between NR frequencies
According the discussion in NR, a UE could be configured with several different BWPs of small bandwidth (e.g. 20MHz) in a cell of wide bandwidth (e.g. 400MHz), and a UE could also be equipped with several antenna panels. Thus the UE may have different interference in different BWPs or different antenna panels, as shown in Figure 1. As given in Annex A, the SUL frequency could also bring some challenges in the in-device coexistence. The current interference mitigation solutions (i.e. TDM) [4] for EN-DC only considers the tight inter-working architecture (i.e. DC) between LTE and NR. According to the LS [5] from SA2, the UE could have dual registrations to both NR and LTE, without any coordination between RAN nodes. Thus we consider that the interference mitigation solution to in-device coexistence should be able to cope with the challenges brought by diverse protocol architectures and various new technologies in NR.
Proposal 2: The interference mitigation solution(s) to in-device coexistence should be able to cope with the following challenges in NR:
· Tight interworking architecture (e.g. DC) between LTE and NR, and amongst NR frequencies
· Loose interworking architecture (e.g. dual registration) between LTE and NR
· Multiple BWPs
· Multiple antenna panels
· SUL frequency
Regarding the detailed IDC solutions [2] [3], LTE introduced the UE assistance information of TDM and FDM via RRC message, and the UE is also allowed to autonomously deny LTE uplink transmission according to the network configuration. From our understanding, the general framework of IDC as in LTE can be reused, but how/which part of the IDC solution can be re-used should be further discussed.
Proposal 3: RAN2 is kindly requested to study how/which part of the IDC solution framework as in LTE can be re-used.
3. Conclusion
In this contribution, we provide our studies and understandings on the challenges for the in-device coexistence in NR, and the proposals are given as follows:
Proposal 1:  RAN2 is kindly requested to study the following interference scenarios of in-device coexistence in NR:
· Interference from/to NR to/from other non-3GPP RAT (e.g. BT/WiFi)
· Interference from/to NR to/from other 3GPP RAT (e.g. LTE)
· Interference between NR frequencies
Proposal 2: The interference mitigation solution(s) to in-device coexistence should be able to cope with the following challenges in NR:
· Tight interworking architecture (e.g. DC) between LTE and NR, and amongst NR frequencies
· Loose interworking architecture (e.g. dual registration) between LTE and NR
· Multiple BWPs
· Multiple antenna panels
· SUL frequency
Proposal 3: RAN2 is kindly requested to study how/which part of the IDC solution framework as in LTE can be re-used.
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Annex A
Table 1: Potential interference from NR
	
	BT: 2402~2480(79 channels )
WiFi: 2401~2495(14channels)
Ch1:2401~2423,Ch2:2406~2428,Ch3:2411~2433,Ch4:2416~2438,
Ch5:2421~2443,Ch6:2426~2448,Ch7:2431~2453,Ch8:2436~2458,
Ch9:2441~2463,Ch10:2446~2468,Ch11:2451~2473,Ch12:2456~2478,
Ch13:2461~2483,Ch14:2473~2495
	WiFi：5GHz
	WiFi：60GHz


	n41 TDD (2496~2690)
	Yes
	Yes?
	No

	n7 FDD UL
(2500~2570MHz)

	Yes
	Yes?
	No

	n85 SUL (2496~2690MHz)

	Yes
	Yes?
	No

	n79 TDD
(4.4~5.0GHz)

	No
	Yes?
	No



Table 2: Potential interference from BT/WiFi
	
	BT: 2402~2480(79 channels )
WiFi: 2401~2495(14channels)
Ch1:2401~2423,Ch2:2406~2428,Ch3:2411~2433,Ch4:2416~2438,
Ch5:2421~2443,Ch6:2426~2448,Ch7:2431~2453,Ch8:2436~2458,
Ch9:2441~2463,Ch10:2446~2468,Ch11:2451~2473,Ch12:2456~2478,
Ch13:2461~2483,Ch14:2473~2495
	WiFi：5GHz
	WiFi：60GHz


	n41 TDD (2496~2690)
	Yes
	No
	No

	n7 FDD UL
(2500~2570MHz)

	No
	No
	No

	n85 SUL (2496~2690MHz)

	No
	No
	No

	n79 TDD
(4.4~5.0GHz)

	Yes?
	Yes
	No
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