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1. Introduction

LTE IDC problems and solutions had been thoroughly discussed in release 11 in both RAN2 and RAN4 meetings. According to the technical report TR 36.816 [1], LTE IDC issues can be fully addressed. Upon receiving the LS R2-1801667 [2] from RAN2, we would like to trigger discussions on the IDC issues for EN-DC considering NR serving cells in RAN4.

With regard to LTE IDC, discussions and researches had been done in several papers and the report had been captured in TR 36.816. In the technical report, IDC scenarios, potential solutions for interference avoidance, and interference analysis methodologies are discussed intensively. 
In this contribution, we discuss IDC issues for EN-DC considering NR serving cells, from both RRM and RF perspectives. In order to respond to RAN2, we analyse the potential issues about IDC for EN-DC NR serving cells. It is concluded in this contribution that, we can reuse LTE IDC framework for EN-DC.
2. Discussion
2.1. Radio frequency perspective
From the radio frequency perspective, conclusions were made as in [1] for LTE IDC interference avoidance,
	Based on the RF analyses, the following observations are obtained:

-
For some in-device coexistence scenarios, the interference can severely disrupt receive activities in the entire victim band. For these scenarios, frequency-domain solutions such as moving to different frequencies or filtering may not be feasible. 

-
For other in-device coexistence scenarios, frequency-domain solutions can sufficiently suppress the coexistence interference. 

-
LTE transmit power control (typically power level below the maximum 23dBm) can help mitigate/reduce the coexistence interference to ISM receptions.


Also a summary table is captured to clearly indicate the methodologies for LTE IDC interference avoidance analysis.

Table A‑1: Assumptions for the RF Analyses

	Parameter
	Analysis 1
	Analysis 2
	Analysis 3
	Analysis 4

	LTE Band
	40 and 7
	40 and 7
	40
	40 and 7

	ISM technology considered
	BT, WLAN
	WLAN
	WLAN
	BT, WLAN

	Interference directions considered for B40
	LTE to BT/WLAN;

BT/WLAN to LTE
	LTE to WLAN;

WLAN to LTE
	LTE to WLAN only
	LTE to BT/WLAN;

BT/WLAN to LTE

	Interference mechanisms considered
	Spurious emission and blocking
	Spurious emission and blocking
	Spurious emission only
	Spurious emission and blocking

	Filter
	FBAR
	No filters external to test set-up 
	Commercially available filter (typical/minimum)
	FBAR

	Antenna Isolation
	12 dB
	15, 20, 25 dB
	12 dB
	12 dB

	LTE Tx power
	23 dBm
	23 dBm
	N/A
	0, 15, 23 dBm

	WLAN Tx power
	20 dBm
	20 dBm
	20 dBm
	20 dBm, 14.5 dBm

	BT Tx power
	10 dBm
	N/A
	N/A
	4 dBm, 0 dBm 

	LTE RSSI (as victim)
	-94 dBm
	-70 dBm
	-94 dBm
	-94 dBm (Band 40) -92 dBm (Band 7)

	WLAN RSSI 
	-79 dBm
	-50 dBm
	N/A
	-89 dBm, -76 dBm

	BT RSSI
	-90 dBm
	N/A
	N/A
	-70 dBm

	LTE Bandwidth
	20 MHz
	25-100 RBs
(over 20 MHz)
	20 MHz
	20 MHz

	WLAN Bandwidth
	22 MHz
	22 MHz
	22 MHz
	22 MHz

	BT Bandwidth
	1 MHz
	N/A
	N/A
	1 MHz

	Performance measure
	Desensitization
(in dB)
	EVM
	Desensitization
(in dB)
	Desensitization
(in dB)


Works on the analysis covered filtering, antenna isolation, interference mechanisms, signal bandwidth and transmitter output power during the discussions carried for LTE IDC interference avoidance. By examine the assumptions and methodologies used for LTE, we can derive that, for EN-DC considering NR serving cells IDC interference we should reuse the LTE framework because they share the same analysis assumptions and methodologies.
Observation 1: From RAN4 RF perspective, IDC interference avoidance for EN-DC considering NR serving cells can reuse LTE framework.
2.2. Radio resource management perspective
As per LTE IDC, agreements had been made that RRM has to consider the requirement impact from autonomous denial solutions for IDC problems. Similarly, RRM has to consider the requirement impact from autonomous denial solutions for EN-DC IDC considering NR serving cells in case that NR also needs to implement autonomous denial to avoid IDC interferences.

Observation 2: The same with LTE IDC, RAN4 RRM needs to consider impact on requirements from autonomous denial solutions for IDC interference avoidance for EN-DC considering NR serving cells.
Great chances are that LTE IDC interference avoidance solutions are reused for NR EN-DC IDC problems. Thus from the RRM specification perspective, we propose to consider reporting delay extension according to the configured maximum number of autonomous denials when deriving RRM requirements.
Proposal 1: Consider extension of the reporting delay for EN-DC IDC requirements.
2.3. Regarding to the RAN2 LS
From the above discussions we can conclude that,

From the perspective of RAN4 specifications,


For RRM, LTE framework can be reused for EN-DC.


The current LTE IDC solution framework is applicable to address IDC problems for EN-DC.
According to which we can draft the reply LS to RAN2.

Proposal 2: Reply to RAN2 that RAN4 confirm the reuse of LTE framework for EN-DC IDC considering NR serving cells.
3. Conclusion
In this contribution, we discuss IDC issues for EN-DC considering NR serving cells, from both RRM and RF perspectives. In order to respond to RAN2, we analyse the potential issues about IDC for EN-DC NR serving cells. It is concluded in this contribution that, we can reuse LTE IDC framework for EN-DC.
Observation 1: From RAN4 RF perspective, IDC interference avoidance for EN-DC considering NR serving cells can reuse LTE framework.

Observation 2: The same with LTE IDC, RAN4 RRM needs to consider impact on requirements from autonomous denial solutions for IDC interference avoidance for EN-DC considering NR serving cells.
Proposal 1: Consider extension of the reporting delay for EN-DC IDC requirements.

Proposal 2: Reply to RAN2 that RAN4 confirm the reuse of LTE framework for EN-DC IDC considering NR serving cells.
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