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Introduction
The revised WID on CLI handling and RIM for NR was approved at RAN #82 [1], in which RAN4 is tasked to do the following:
· Perform coexistence study to identify conditions of coexistence among different operators in adjacent channels [RAN4]
· Target no or very minimal impact on RF requirement
To fulfil such tasks, RAN4 needs to perform coexistence study to identify conditions of coexistence for CLI in adjacent channels.
Discussion
Coexistence Scenarios
[bookmark: OLE_LINK59]According to TR 38.802 [2], deployment scenarios for indoor hotspot, dense urban, and urban macro are studied for flexible duplex. Therefore, we propose to focus on indoor hotspot, dense urban and urban macro for adjacent channel coexistence study in order to align with RAN1 study. 
[bookmark: OLE_LINK58]Regarding to the carrier frequency, we can refer to the TR38.802 [2] in which the potential carrier frequency candidates are 4GHz, 30GHz in Tables A.2.1-11 from TR 38.802 [2].
The simulation bandwidth can be set as 100 MHz per CC below 6GHz and 200 MHz per CC above 6GHz.
The victim operator should be set as the same UL or DL configuration. And RAN4 needs to define UL & DL configuration proportion for CLI co-existence among aggressor operator in adjacent channels. The transmission direction of BS is randomly set as DL and UL with a 50% probability for aggressor adjacent channel operator.
Table 1 summarizes the proposed initial simulation scenarios for CLI co-existence study in adjacent channels. According to the summary in sub-clause 5.10 from TR 36.828 [3], significant BS-BS co-existence challenges have been observed to apply different TDD UL-DL configurations in different cells without any interference mitigation mechanisms. Then it seems that there is not enough challenge for UE-UE co-existence in adjacent channels. Thus, the simulations can be optional for DL-DL CLI co-existence study.
[bookmark: OLE_LINK90]Proposal 1: It is proposed to focus on following scenario for the CLI coexistence study.
Table 1: initial simulation scenarios for CLI co-existence study
	[bookmark: OLE_LINK14]Scenario No.
	Deployment Scenario
	Simulation frequency
	Aggressor baseline
	Aggressor in CLI
	Victim
	Note

	1
	Urban macro
	4 GHz
	NR, 100MHz, DL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, DL
	Low priority

	2
	
	
	NR, 100MHz, UL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, UL
	High priority

	3
	
	30 GHz
	NR, 200MHz, DL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, DL
	Low priority

	4
	
	
	NR, 200MHz, UL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, UL
	High priority

	5
	Dense urban
	4 GHz
	NR, 100MHz, DL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, DL
	Low priority

	6
	
	
	NR, 100MHz, UL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, UL
	High priority

	7
	
	30 GHz
	NR, 200MHz, DL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, DL
	Low priority

	8
	
	
	NR, 200MHz, UL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, UL
	High priority

	9
	Indoor hotspot
	4 GHz
	NR, 100MHz, DL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, DL
	Low priority

	10
	
	
	NR, 100MHz, UL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, UL
	High priority

	11
	
	30 GHz
	NR, 200MHz, DL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, DL
	Low priority

	12
	
	
	NR, 200MHz, UL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, UL
	High priority



Coexistence Methodology
When eIMTA were introduced, the coexistence methodology used was Monte-Carlo snapshot based simulation and deterministic evaluations [3]. For CLI co-existence study in adjacent channels, it is similar to use the same methodology. But maybe the deterministic evaluations can’t be used because of the multiple angle of beam forming.
Proposal 2: It is proposed to use Monte-Carlo snapshot based simulation as the coexistence methodology.
Simulation Assumptions 
ACIR assumption
[bookmark: OLE_LINK23][bookmark: OLE_LINK6]RAN4 need to confirm the ACIR assumption. According to TR 36.828 [3], the ACIR assumptions are showed as below for 4GHz:
Table 2: ACIR for the first adjacent channel for 4GHz
	Parameter
	Assumption/Value

	ACIR BS-BS
	43dB

	ACIR BS-UE
	33dB

	ACIR UE-BS
	30dB

	ACIR UE-UE
	28dB

	Note: BS includes Macro gNB and low power nodes.



[bookmark: OLE_LINK89]According to TR 38.803 [4] and TR 38.817 [5], the ACS and ACLR are summarized as below for 30GHz. And we can calculate the ACIR for 30GHz.
Table 3: ACS and ACLR for the first adjacent channel for 30GHz
	Parameter
	UE  Assumption/Value
	BS Assumption/Value

	ACLR(24.25~33.4GHz)
	17 dB
	28 dB

	ACS(24.25~33.4GHz)
	23 dB
	24 dB



Table 4: ACIR for the first adjacent channel for 30GHz
	Parameter
	Assumption/Value

	ACIR BS-BS
	22dB

	ACIR BS-UE
	21dB

	ACIR UE-BS
	16dB

	ACIR UE-UE
	16dB

	Note: BS includes Macro gNB and low power nodes.


	
Proposal 3: It is proposed to assume ACIR value as shown in table 2 and table 4.
Other simulation assumption
We can reuse some assumptions in sub-clause 5.2 from TR 38.803 [4], such as network layout model, propagation model, antenna and beam forming pattern modelling, transmission power control model, received power model, ACLR and ACS modelling, noise figure and so on. 
Besides we should choose the uncoordinated operation for multi operator cell layout, instead of coordinated operation. With worst case shift between sites, second network’s sites are located at the first network’s cell edge, as shown in Figure 4.3 from TR 36.942. 
The inter-site distance for urban macro is 200m for 4GHz and 30GHz in order to simplify the simulation.
Proposal 4: It is proposed to reuse some assumptions in sub-clause 5.2 from TR 38.803. Besides the uncoordinated operation for multi operator cell layout should be assumed and the inter-site distance for urban macro is 200m for 4GHz and 30GHz in order to simplify the simulation.
Evaluation metrics
RAN4 need to define some metrics and how to show the evaluation results. One of the metrics is SINR (Geometry) which is normal and important. We can show the results in figures which include the relation between CDF and SINR (Geometry) just like what it is in TR 36.828 [3].
Proposal 5: It is proposed to define SINR (Geometry) as a metric.
3 Conclusion
In this contribution, we provide our views on how RAN4 should carry out the CLI coexistence study in adjacent channels, ranging from scenarios, methodology and simulation assumptions, etc. We hope to encourage more discussions in order to have a common understanding for this topic. In particular, we also have a proposal for consideration:
Proposal 1: It is proposed to focus on following scenario for the CLI coexistence study.
Table 1: initial simulation scenarios for CLI co-existence study
	Scenario No.
	Deployment Scenario
	Simulation frequency
	Aggressor baseline
	Aggressor in CLI
	Victim
	Note

	1
	Urban macro
	4 GHz
	NR, 100MHz, DL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, DL
	Low priority

	2
	
	
	NR, 100MHz, UL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, UL
	High priority

	3
	
	30 GHz
	NR, 200MHz, DL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, DL
	Low priority

	4
	
	
	NR, 200MHz, UL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, UL
	High priority

	5
	Dense urban
	4 GHz
	NR, 100MHz, DL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, DL
	Low priority

	6
	
	
	NR, 100MHz, UL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, UL
	High priority

	7
	
	30 GHz
	NR, 200MHz, DL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, DL
	Low priority

	8
	
	
	NR, 200MHz, UL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, UL
	High priority

	9
	Indoor hotspot
	4 GHz
	NR, 100MHz, DL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, DL
	Low priority

	10
	
	
	NR, 100MHz, UL
	NR, 100MHz, DL 50%+UL 50%
	NR, 100MHz, UL
	High priority

	11
	
	30 GHz
	NR, 200MHz, DL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, DL
	Low priority

	12
	
	
	NR, 200MHz, UL
	NR, 200MHz, DL 50%+UL 50%
	NR, 200MHz, UL
	High priority



Proposal 2: It is proposed to use Monte-Carlo snapshot based simulation as the coexistence methodology.
Proposal 3: It is proposed to assume ACIR value as shown in table 2 and table 4.
Proposal 4: It is proposed to reuse some assumptions in sub-clause 5.2 from TR 38.803. Besides the uncoordinated operation for multi operator cell layout should be assumed and the inter-site distance for urban macro is 200m for 4GHz and 30GHz in order to simplify the simulation.
Proposal 5: It is proposed to define SINR (Geometry) as a metric.
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