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1. Introduction
3GPP is requested to provide RF parameters for sharing studies in WRC-19 agenda item 1.13. At RAN4#78bis meeting, there were opinions that co-existence study is necessary to derive ACS/ACLR, and at RAN4#79 meeting RAN4 discussed simulation assumptions. Although some high level simulation assumptions were agreed [1], there are still a lot of remaining assumptions to be determined. 
In this contribution we focus on the co-existence study needed for derivation of ACS/ACLR values and discuss how to progress the co-existence study. Firstly in order to clarify what RAN4 should do for the co-existence study, we show tasks for the co-existence study and simulation assumptions to be determined. And then we discuss work plan for the co-existence study. Finally, we discuss calibration procedure. Note that our view on the simulation assumptions is elaborated in our companion contribution [2].
2. Discussion

2.1. Work plan for Co-existence study

Current RAN4 consensus is that ACS/ACLR values should be derived based on co-existence study. Firstly in order to clarify what RAN4 should do for the co-existence study, we show tasks for the co-existence study and simulation assumptions to be determined in table 1 and table 2, respectively. Note that our view on the simulation assumptions is elaborated in our companion contribution [2].

Table 1: Tasks for the co-existence study

	No.
	Topic
	Remark

	1
	Determine  simulation assumptions
	See table 2

	2
	Construct simulation platform
	

	3
	Calibrate the simulation platform
	

	4
	Get simulation results
	

	5
	Determine ACIR value based on the simulation results
	

	6
	Determine ACS/ACLR values for WP 5D from the ACIR value
	

	7
	Send LS
	


Table 2: Simulation assumptions to be determined

	Simulation assumptions
	Remark

	Co-existence simulation scenario
	

	
	Co-existence scenario
	

	Evaluation model
	

	
	Network layout (Cell layout) model
	No agreement in RAN4#79

	
	Propagation model
	

	
	Beam forming antenna pattern model
	No agreement in RAN4#79

	
	Transmission power control model
	

	
	Received power model
	No agreement in RAN4#79

	
	ACI model (ACLR model)
	No agreement in RAN4#79

	
	Traffic model
	

	Parameter
	

	
	Carrier frequency
	

	
	Channel band width
	

	
	Number of scheduled UEs per Cell
	No agreement in RAN4#79

	
	Number of antenna elements per BS/UE
	

	
	Number of beam forming pattern per BS/UE
	No agreement in RAN4#79

	
	BS/UE Maximum power
	

	
	BS/UE Noise Figure
	No agreement in RAN4#79

	
	Minimum coupling loss
	No agreement in RAN4#79

	
	Handover margin
	No agreement in RAN4#79

	Methodology
	

	
	Simulation description
	No agreement in RAN4#79

	
	Evaluation metrics
	


One of the most important tasks is to determine simulation assumptions including co-existence simulation scenario, evaluation model, parameter and simulation methodology. In RAN4#79 meeting, although co-existence simulation scenario and some high level simulation assumptions were agreed [1], there are still a lot of assumptions to be determined including antenna configuration, beamforming pattern and so on, which are controversial topics. However, it should be noted that it is quite important to determine most of assumptions in RAN4#80 meeting. 
If we cannot determine most of the assumptions in RAN4#80 meeting and determine them in RAN4#80bis meeting, companies have to implement a lot of assumptions into their simulation platform after RAN4#80bis meeting. In this case, companies may not have enough time to construct their simulation platform by RAN4#81 meeting, i.e. only three weeks from the end of RAN4#80bis meeting to the submission deadline for RAN4#81 meeting. It would be hard to finish constructing their simulation platform and calibrating it due to lack of time. This means that there is a risk that we cannot discuss ACS/ACLR values based on the simulation results in RAN4#81 meeting. If we cannot ACS/ACLR values in RAN4#81 meeting, we have only one meeting left for discussion of ACL/ACLR values, i.e. Jan 2017 AH meeting only. It is definitely challenging to finish the discussion of ACS/ACLR values. This means that in order to determine ACS/ACLR values on time, it is quite important to determine most of assumptions in this meeting, especially to determine all evaluation models and methodologies which have large impact on works of the implementation.

Observation 1: We have only three weeks from the end of RAN4#80bis meeting to the submission deadline for RAN4#81 meeting.

Observation 2: If RAN4 determine many assumptions in RAN4#80bis meeting, there is a risk that we cannot discuss ACS/ACLR values in RAN4#81 meeting.

Proposal 1: It is essential to determine all evaluation models and methodologies, and most of parameters in RAN4#80 meeting.
Of course, we understand that we need more time to determine final values of some parameters such as NF.  If we cannot determine the final values of some parameters, at least we need to determine a temporary value. If companies have the temporary value as common assumption, they could start to construct their simulation platform and calibrate it. In this case, we should discuss the final value of NF in parallel with simulation platform construction and calibration.
Proposal 2: If we cannot determine some parameters in RAN4#80 meeting, a temporary value should be determined in order to enable companies to start construct and calibrate their simulation platform just after RAN4#80 meeting.
Another important tasks is to consider how to derive ACS/ACLR values from ACIR value and how to response about ACS/ACLR to WP 5D. In order to efficiently discuss ACS/ACLR values in RAN4#81 meeting, it is important to discuss the above two questions before RAN4#81 meeting. 
Proposal 3: To discuss how to derive ACS/ACLR values from ACIR value and how to response to WP 5D in RAN4#80bis.

Based on the above discussion, we propose following work plan. 

RAN4#80 meeting (this meeting)

· Determine most of parameters (At least a temporary value for parameters whose final value cannot be determined should be agreed)

· Determine all evaluation models and methodologies
· Evaluation models, parameters and methodologies to be determined are listed in table 2
RAN4#80bis meeting (Oct. 2016)

· Determine remaining parameters (if any)

· Discuss how to derive ACS/ACLR values from ACIR value and how to response to WP 5D
· Discuss initial simulation results

RAN4#81 meeting (Nov. 2016)

· Identify appropriate ACIR value from the simulation results

· Discuss ACS/ACLR values from the identified ACIR value

RAN4#81 AH meeting (Jan. 2017)

· Agree ACS/ACLR values for WP 5D
· Send an LS to WP 5D

2.2. Calibration procedure
As we discussed in previous section, companies need to implement the evaluation models listed in table 2 into their simulation platform. Since there are several aspects which are different from previous study, it is better to calibrate their simulation platform before discussing simulation results. For co-existence study, it is important to correctly calculate received SINR at victim system. However if we directly check the received SINR for the calibration purpose, it would be challenging to find root cause of misalignment among companies’ simulation platform. In order to efficiently calibrate the companies’ simulation platform, it would be effective to check step by step. 
Network layout (Cell layout) model and propagation model have impact on path-loss calculation. Thus if we check CDF of the path-loss, we can confirm the correct implementation of the Network layout (Cell layout) model and the propagation model simultaneously. And then, if we check CDF of coupling loss, which is path-loss and antenna gain (beam forming gain) we can confirm the correct implementation of the beam forming antenna pattern model. It should be noted that the beam forming antenna pattern model is applied to both UE and BS. Thus for effective calibration it is better to check the UE side and the BS side, respectively, i.e. to check CDF of the path-loss and UE antenna gain without BS antenna gain and CDF of path-loss and BS antenna gain without UE antenna gain, respectively. Note that we can check the UE side in parallel with the BS side. And then, if we check CDF of the received SINR, we can confirm the correct implementation of the other evaluation models. 
The evaluation models except for Network layout (Cell layout) model and the propagation model do not depend on network layout and carrier frequency. We propose to assume urban macro layout and 30GHz carrier frequency for the calibration except for Network layout (Cell layout) model and propagation model. In addition, it would be effective to use a spreadsheet collecting companies’ simulation results, which are attached in this contribution. According to the above discussion, we suggest following work plan on the calibration. 

Work plan on calibration

· Companies are encouraged to provide their simulation results for the calibration purpose in Table 3:

· 1st step: by 2nd September

· 2nd/3rd steps: by 13th September

· 4th/5th steps: by 23th September
Table 3: Calibration procedure

	
	Target
	Purpose
	Remarks

	1st step
	Path-loss only
	Calibration of deployment and path-loss calculation
	Assume 0dBi omni-directional antenna in both BS and UE

	2nd-1 step
	Path-loss + BS antenna element gain
	Calibration of antenna element gain on BS
	BS: assume single antenna element, i.e. assume antenna element gain and no antenna array gain.
UE: assume 0 dBi omni-directional antenna

	2nd-2 step
	Path-loss + UE antenna element gain
	Calibration of antenna element gain on UE
	BS: assume 0 dBi omni-directional antenna

UE: assume single antenna element, i.e. assume antenna element gain and no antenna array gain.

	3rd-1 step
	Path-loss + BS antenna array gain (i.e. BS beam forming gain)
	Calibration of antenna array gain on BS
	BS: assume multiple antenna elements, i.e. assume antenna array gain (beam forming gain).
UE: assume 0 dBi omni-directional antenna

	3rd-2 step
	Path-loss + UE antenna array gain (i.e. UE beam forming gain)
	Calibration of antenna array gain on UE
	BS: assume 0 dBi omni-directional antenna

UE: assume multiple antenna elements, i.e. assume antenna array gain (beam forming gain).

	4th step
	Path-loss + BS antenna array gain + UE antenna array gain
	Calibration of antenna array gain on UE
	Assume multiple antenna elements, i.e. assume antenna array gain (beam forming gain) in both BS and UE

	5th step
	SINR
	Calibration of received power of desired signal and interference signal
	Assume multiple antenna elements, i.e. assume antenna array gain (beam forming gain) in both BS and UE


Note that since we do not have much time for the calibration, we have to calibrate evaluation models in parallel. 

3. Conclusion
In this contribution we focused on the co-existence study needed for derivation of ACS/ACLR values and discussed how to progress the co-existence study. Firstly in order to clarify what RAN4 should do for the co-existence study, we showed tasks for the co-existence study and simulation assumptions to be determined. And then we discussed work plan for the co-existence study. Finally, we discussed calibration procedure. Our proposals and observations are surmised as below:

Observation 1: We have only three weeks from the end of RAN4#80bis meeting to the submission deadline for RAN4#81 meeting.

Observation 2: If RAN4 determine many assumptions in RAN4#80bis meeting, there is a risk that we cannot discuss ACS/ACLR values in RAN4#81 meeting.

Proposal 1: It is essential to determine all evaluation models and methodologies, and most of parameters in RAN4#80 meeting.

Proposal 2: If we cannot determine some parameters in RAN4#80 meeting, a temporary value should be determined in order to enable companies to start construct and calibrate their simulation platform just after RAN4#80 meeting.

Proposal 3: To discuss how to derive ACS/ACLR values from ACIR value and how to response to WP 5D in RAN4#80bis.

Based on the above, we proposed the following work plans for co-existence study and calibration procedure.
Work plan for co-existence study

RAN4#80 meeting (this meeting)

· Determine most of parameters (At least a temporary value for parameters whose final value cannot be determined should be agreed)

· Determine all evaluation models and methodologies
· Evaluation models, parameters and methodologies to be determined are listed in table 2

RAN4#80bis meeting (Oct. 2016)

· Determine remaining parameters (if any)

· Discuss how to derive ACS/ACLR values from ACIR value and how to response to WP 5D
· Discuss initial simulation results

RAN4#81 meeting (Nov. 2016)

· Identify appropriate ACIR value from the simulation results

· Discuss ACS/ACLR values from the identified ACIR value

RAN4#81 AH meeting (Jan. 2017)

· Agree ACS/ACLR values for WP 5D

· Send an LS to WP 5D

Work plan on calibration

· Companies are encouraged to provide their simulation results for the calibration purpose in Table 3:

· 1st step: by 2nd September

· 2nd/3rd steps: by 13th September

· 4th/5th steps: by 23th September
· Table 3: Calibration procedure

	
	Target
	Purpose
	Remarks

	1st step
	Path-loss only
	Calibration of deployment and path-loss calculation
	Assume 0dBi omni-directional antenna in both BS and UE

	2nd-1 step
	Path-loss + BS antenna element gain
	Calibration of antenna element gain on BS
	BS: assume single antenna element, i.e. assume antenna element gain and no antenna array gain.
UE: assume 0 dBi omni-directional antenna

	2nd-2 step
	Path-loss + UE antenna element gain
	Calibration of antenna element gain on UE
	BS: assume 0 dBi omni-directional antenna

UE: assume single antenna element, i.e. assume antenna element gain and no antenna array gain.

	3rd-1 step
	Path-loss + BS antenna array gain (i.e. BS beam forming gain)
	Calibration of antenna array gain on BS
	BS: assume multiple antenna elements, i.e. assume antenna array gain (beam forming gain).
UE: assume 0 dBi omni-directional antenna

	3rd-2 step
	Path-loss + UE antenna array gain (i.e. UE beam forming gain)
	Calibration of antenna array gain on UE
	BS: assume 0 dBi omni-directional antenna

UE: assume multiple antenna elements, i.e. assume antenna array gain (beam forming gain).

	4th step
	Path-loss + BS antenna array gain + UE antenna array gain
	Calibration of antenna array gain on UE
	Assume multiple antenna elements, i.e. assume antenna array gain (beam forming gain) in both BS and UE

	5th step
	SINR
	Calibration of received power of desired signal and interference signal
	Assume multiple antenna elements, i.e. assume antenna array gain (beam forming gain) in both BS and UE


· Note that since we do not have much time for the calibration, we have to calibrate evaluation models in parallel. 
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