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[bookmark: _Ref463014664]Introduction
System simulations were proposed in R4-2104806 ( CATT), R4-210-5172 and 5173 (QCOM)). 
Rationale for 60 GHz band coexistence simulation
Companies discuss their rationale for system simulation, or their rationale for relying on past work.
	Company
	Rational

	QCOM
	60 GHz array directivities are higher – 60 GHz arrays can be bigger than FR2
· 8x2 element array is reasonable implementation that fits in the size of FR2 simulated array
· Directivity affects both uplink and downlink results
· Higher directivity will result in lower interference level
25 dBm assumption is too high for 60 GHz – somewhere in the 17-20 dBm range is realistic assumption
· Based on commercial 802.11 ad/ay PA designs and realistic losses 
Additional comment regarding the need to do coexistence simulations. Although evaluation for FR2 coexistence studies has been carried out in TR 38.803, we believe that there are some differences between the simulation assumptions considered in TR 38.808 and TR 38.803, which calls the need for conducting additional coexistence simulations. For example, the indoor deployment scenarios in TR 38.803 are only scenario C, which is as realistic as scenario A. Additionally, more options regarding BW are considered in TR 38.808. Although it is plausible that the requirements might be like that reported in TR38.803, we believe that to validate this statement, coexistence simulations for 60GHz with an updated set of parameters needs to be conducted.

	CATT
	Large CBW, different EIRP capability assumption

	ZTE
	Fine to further evaluate 60GHz band since antenna array size and output power will be different compared with lower FR2 frequency range.
However it should also be noted that coexistence simulation results is not only input to determine ACLR/ACS values, therefore we might end up with other factors like PA capability to determine the final values.

	Huawei 
	For the system level simulations: it seems reasonable to discuss and align system simulation parameters (option1 from the first round summary), as the RAN1 TR 38.803 assumptions may require some updates e.g. due further updates on the channel BW agreements, consideration of RF impairments for the max output power, etc.
We would be fine to collect the initial feedback on the system level simulation assumptions for indoor and outdoor scenarios. However, we are not ready to agree on details of the coex simulation assumptions. For sake of progress, we suggest to consider the discussed parameters and their values as the starting point and to aim for agreement next meeting.
As we are discussing simulation assumptions for coex: it shall be clarified what are the scenarios in terms of aggressor and victim.
Referring to the TR38.803, the coex simulations were performed at the 70GHz carrier frequency. Therefore question for clarification: shall we rather use 70GHz as carrier frequency, instead of 60GHz? Probably we shall not look as the 60GHz proxy frequency, but 70 (or even 71GHz) corner case. 
Please note that the latest version of TR38.803 is from 2017, as any reference to this TR shall be considered carefully (TR being quite old now).
WF name to be clarified that it is related to the coexistence simulation assumptions.

	Nokia
	We do not see any need for additional simulations at given stage. We can rely on the results presented in 38.803 and/or for unlicensed deployments align applicable requirements to ETSI EN 303 753 harmonized standard. Noting that simulation studies have been conducted and aligned to other technologies deployed in the shared spectrum for the requirements captured in EN 303 753. Moreover, results in R4-2104429 and R4-2104401, as expected, have shown that ACIR requirements can be relaxed with non-collocated BS and larger channel bandwidth, as well as scenario indoor-A, so there is no need to redo simulation as those in TR 38.803 represent more stringent cases.

	Ericsson
	We do not see the need for additional simulation efforts.  For those companies which believe new simulations are needed we would like to understand why the system simulations done in previously documented in TR 38.803 cannot be used for the work in this WI.

	Apple
	Even though the 60GHz array can be bigger (e.g. 8x2 elements) because its size can fit the size of FR2 simulated array, we do not see compelling reasons to consider it as the baseline option. For instance, referring to some evaluations done by RAN1, 2x2 element arrays were assumed. And since number of antenna elements will have a great impact on RAN4 requirements, such as peak EIRP and spherical coverage, our preference is to keep 4x1 as an option for the system simulations.



System coexistence sim parameters indoor

Table 1 List of system level coexistence simulation parameters
	Deployment
	
	Indoor Office A and C

	System Parameters
	Carrier Frequency
	60 GHz 

	
	Channel BW
	400 and 2000 MHz 

	
	Number of active UEs
	1

	
	Channel model
	InH open office specified in [2]

	
	LBT
	LBT and No LBT

	
	SCS
	 120kHz and 960kHz

	BS
	(Mg, Ng, M, N, P) 
	(1,1,4,8,2) 

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain 
	5 dBi

	
	Antenna element radiation pattern
	Table A.2.1-7 in [3] for ceiling mount

	
	Max Tx Power 
	20 dBm (EIRP = 43 dBm)


	
	Noise Figure 
	13 dB

	UE
	(Mg, Ng, M, N, P) 
	(1,2,2,8,2)

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain
	5 dBi

	
	Antenna element radiation pattern
	Table A.2.1-8 in [3]

	
	Max Tx Power
	20 dBm EIRP


	
	Noise figure
	13 dB

	
	LoS/ NLoS
	LoS probability for indoor office defined in [4]





Company comments on sim parameters
	Company
	Scenario

	QCOM
	We agree with the all the parameters in the table. The critical difference for us from past work is the UE antenna array and the EIRP. At the shorter wavelengths the UE array can have more elements. Commercial PAs for 60 GHz are less efficient than FR2 and produce lower power.

	Intel
	May we get clarified why only no-LBT case is being studied in indoor and outdoor?  Based on the approved WID, both LBT and no LBT are required to be specified. LBT is also mandatory by ETSI EN 302 567. We suggest to include LBT case for at least unlicensed band as well for both indoor and outdoor.

	Huawei
	Proposed WF: consider the above list of the coexistence simulation assumptions for indoor scenario as the starting point for discussion. Aim for decision in May meeting. 

	Nokia
	Results in R4-2104429 and R4-2104401, as expected, have shown that ACIR requirements can be relaxed with scenario indoor-A compared to scenario indoor-C, so there is no need to redo simulation as those in TR 38.803 represent more stringent cases.

	Apple
	Referring back to our comment on the 4x1 array size, why do we consider channel bandwidth of 400MHz? At least for the 120kHz SCS the minimum channel bandwidth is 100MHz, which should be also considered. By the way, the table does not mention which SCS is assumed.



Additional company comments and discussion:
These comments were entered as “Comments” in word. Copied them here since those type of comments are useful however they are not very readable:


	
	Scenario

	Table 1 - Deployment
	CATT: We think Indoor-A could be sufficient. Is there any reason for C? We’re ok if C is included.
QCOM to CATT: We proposed C as it was the indoor scenario considered in TR 38.803. We agree with CATT that A might be more realistic in reflecting practical 60GHz indoor deployments

	Table 1: System parameters - Frequency
	Huawei:  We would like to have more discussion on 60GHz vs. 70GHz.

	Table 1: System parameters - Channel BW
	ZTE: 100MHz with 120kHz SCS should be prioritized since this is worst case for coexistence study where it could have high in-band PSD and out-of-band PSD.
QCOM to ZTE: Based on TR 38.808, we think that it is ok for the time being to consider 400 and 2000MHz as listed in Section A.2.

	Table 1 – system parameters - LBT
	Intel: Both LBT and no LBT are required by WID
QCOM to Intel: Although LBT is in fact considered in TR 38.808, but we believe that we can consider non-LBT as a preliminary step to compare results (if possible) with the requirements derived in TR 38.803. We welcome views from other companies on this matter.  
Huawei to Intel: LBT applicability needs further clarifications (i.e. licensed vs. unlicensed operation). WID includes LBT and no-LBT for the channel access to the unlicensed spectrum.
Intel to QCOM/Huawei: At least ETSI EN 302 567 requires LBT as the mandatory mechanism for accessing shared spectrum. So we suggest to include LBT for at least unlicensed spectrum. For licensed spectrum, we can further discuss once regulatory is clearer

	Table 1 – system parameters - SCS
	QCOM: proposal to use 120KHZ SCS for 400 MHz and 960KHz SCS for 2000MHz

	Table 1 _ BS - (Mg, Ng, M, N, P)
	CATT: It could be ok for indoor
ZTE: this value is different from TR 38.803, as mentioned ,  antenna aperture might be too small for 70GHz.
QCOM to ZTE: This is aligning with the indoor deployments considered in Section A.2 TR 38.808, where two options for the antenna configuration

	Table 1 – Antenna element radiation pattern - 
	Huawei: Please note, that last meeting, there was an update to the radiation array section in TR 38.808 – probably better to refer to TR 38.808 for that reason. We would like to check more on this topic.

	Table 1 – BS – Max TX power
	CATT: We would like to know why this is so small. We proposed 61.8 dBm following the TR 38.808 BS part when the antenna size is (1,1,16,16,2). For indoor, if the antenna size is (1,1,4,8,2), EIRP is 52.8dBm.
QCOM to CATT: In Section A.2 in TR 38.808, 40 and optional 60 dBm are listed. We believe that 40 dBm is a reasonable starting point given the considered antenna configuration and elemental gain.
ZTE: : 5dBm per antenna element could be starting point, however this might need further discussion due to higher  frequency.
QCOM to ZTE: can ZTE elaborate the need to consider per antenna element conducted power/EIRP requirement. Generally, EIRP is defined for all the antenna array.

	Table 1 – UE - (Mg, Ng, M, N, P)
	CATT: We followed TR 38.808, it’s  (1,2,2,2,2) Optional: (1,2,4,4,2), but we don’t have strong opinion.

	Table 1 – UE - 
	CATT: We don’t have strong opinion, but it seems smaller than what’s assumed in TR 38.808, here the antenna size is already larger.
QCOM to CATT: As listed in section 2, 25 dBm assumption is too high for 60 GHz – somewhere in the 17-20 dBm range is realistic assumption. Also, based on commercial 802.11 ad/ay PA designs and realistic losses.
ZTE: Similar as BS side, output power per antenna element is needed.




System coexistence sim parameters outdoor

Baseline for comment
[bookmark: _Ref465952819]Table 2. List of simulation assumptions for dense urban micro scenario [1].
	Deployment
	
	Dense urban scenario outdoor A as specified in [1]

	System Parameters
	Carrier Frequency
	60GHz

	
	Channel BW
	400 and 2000 MHz


	
	Number of active UEs
	1

	
	Channel model
	Umi model as specified in [2]

	
	LBT
	LBT and No LBT

	
	SCS
	 120kHz and 960KHz

	BS
	(Mg, Ng, M, N, P) 
	(1,1,1,8,2) 

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain 
	5 dBi

	
	Antenna element radiation pattern
	Table 7.3-1 of [2]


	
	Max Tx Power 
	20 dBm (EIRP = 43 dBm) 

	
	Noise Figure 
	13 dB

	UE
	(Mg, Ng, M, N, P) 
	(1,2,2,8,2)

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain
	5 dBi

	
	Antenna element radiation pattern
	Table A.2.1-8 in [3]

	
	Max Tx Power
	20 dBm EIRP

	
	Noise figure
	13 dB

	
	LoS/ NLoS
	LoS probability for indoor office defined in [4]



Company comments on sim parameters
	Company
	Scenario

	QCOM
	We agree with the all the parameters in the table. The critical difference for us from past work is the UE antenna array and the EIRP. At the shorter wavelengths the UE array can have more elements. Commercial PAs for 60 GHz are less efficient than FR2 and produce lower power.
Further analysis is need to see if we need to simulate narrower bandwidths for the uplink, downlink, or both for the edge of coverage case

	 CATT
	We can have a set of assumptions to be a starting point. For the CBW, if some company think 100 MHz is worst case. We can consider 100MHz and 2000MHz. 

	Intel
	We suggest to include LBT scenario. For detail, please see our comments for indoor.

	Huawei
	Proposed WF: consider the above list of the coexistence simulation assumptions for outdoor scenario as the starting point for discussion. Aim for decision in May meeting.

	Nokia
	Results in R4-2104429 and R4-2104401, as expected, have shown that ACIR requirements can be relaxed with non-collocated BS and larger channel bandwidth, so there is no need to redo simulation as those in TR 38.803 represent more stringent cases.



Additional company comments and discussion:
These comments were entered as “Comments” in word. Copied them here since those type of comments are useful however they are not very readable:

	
	Scenario

	Table 2: System parameters - Frequency
	Same comment as indoor

	Table 2: System parameters - Channel BW
	Same comment as indoor

	Table 2 – system parameters - LBT
	Same comment as indoor

	Table 2 – system parameters - SCS
	Same comment as indoor

	Table 2 _ BS - (Mg, Ng, M, N, P)
	ZTE: this value is different from TR 38.803, as mentioned ,  antenna aperture might be too small for 70GHz.
ZTE: (1,1,16,16,2) 
QCOM to ZTE: What is the motivation behind using 16x16 and not 16x8 as listed in Section A.2 TR 38.808? We would like to propose either the original proposed configuration or the outdoor macro considered scenario in 38.808 (1,1,8,16,2)
Probably ZTE : Referring to TR38.808, arrays up to 32x32 were listed as examples. We would like to have more time to analyze the array size selection for BS.

	Table 2 – BS – Max TX power
	ZTE: Similar comments to indoor
QCOM to ZTE: Similar reply to the indoor part, in Section A.2 in TR 38.808, 40 and optional 60 dBm are listed. We believe that 40 dBm is a reasonable starting point given the considered antenna configuration and elemental gain
Huawei to ZTE/QCOM: using the same BS output power for indoor and outdoor looks strange. We need more discussion on this.

	Table 2 – UE - (Mg, Ng, M, N, P)
	Same comment as indoor

	Table 2 – UE – Noise figure
	Unknown company: To be verified. The values in TR 38.803 were 13 and 15 dB for UE and BS, respectively.



Conclusions and WF
WF Rationale for 60 GHz band coexistence simulation: Companies are split on the need for sim. Companies are welcome to further discuss whether coexistence simulations are needed in the next meeting.
WF on indoor coexistence simulation parameters. Although the need for simulation is not decided, interested companies are encouraged to work to define parameters in preparation for potential sims. 
Indoor parameters WF
	
	
	Proposed WF

	Deployment
	
	Indoor Office A agreed ; C is FFS

	System Parameters
	Carrier Frequency
	60 GHz or 70 GHz

	
	Channel BW
	100, [400], and 2000 MHz 

	
	Number of active UEs
	1

	
	Channel model
	InH open office specified in [2]

	
	LBT
	FFS. Do we do LBT only, no-LBT only, or both?

	
	SCS
	 100 MHz and [400] MHz 120kHz SCS
 200 MHz 960kHz  SCS

	BS
	(Mg, Ng, M, N, P) 
	FFS 

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain 
	5 dBi

	
	Antenna element radiation pattern
	FFS

	
	Max Tx Power 
	FFS value and FFS whether to specify as total EIRP or per element


	
	Noise Figure 
	FFS

	UE
	(Mg, Ng, M, N, P) 
	[(1,2,2,8,2) or (1,2,2,4,1)]

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain
	5 dBi

	
	Antenna element radiation pattern
	Table A.2.1-8 in [3]

	
	Max Tx Power
	FFS value and FFS whether to specify as total EIRP or per element

	
	Noise figure
	FFS

	
	LoS/ NLoS
	LoS probability for indoor office defined in [4]



WF on outdoor coexistence simulation parameters: 
	
	
	Proposed WF

	Deployment
	
	Dense urban scenario outdoor A as specified in [1]

	System Parameters
	Carrier Frequency
	60 GHz or 70 GHz

	
	Channel BW
	100, [400], and 2000 MHz 

	
	Number of active UEs
	1

	
	Channel model
	InH open office specified in [2]

	
	LBT
	FFS. Do we do LBT only, no-LBT only, or both?

	
	SCS
	100 MHz and [400] MHz 120kHz SCS
 200 MHz 960kHz  SCS

	BS
	(Mg, Ng, M, N, P) 
	FFS 

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain 
	5 dBi

	
	Antenna element radiation pattern
	FFS

	
	Max Tx Power 
	FFS value and FFS whether to specify as total EIRP or per element

	
	Noise Figure 
	FFS

	UE
	(Mg, Ng, M, N, P) 
	(1,2,2,8,2) or (1,2,2,4,1)

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain
	5 dBi

	
	Antenna element radiation pattern
	Table A.2.1-8 in [3]

	
	Max Tx Power
	FFS value and FFS whether to specify as total EIRP or per element

	
	Noise figure
	FFS

	
	LoS/ NLoS
	LoS probability for indoor office defined in [4]
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