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1. Introduction
At the last RAN4 meeting (RAN4#101-E) results from the coexistence simulation campaign described in [1] was summarized. Based on the results the work to determine requirement limits for BS/UE ACLR and ACS started. The outcome from the discussions is captured in a way-forward document [2]. 
In this contribution we present additional results and summarize the current situation. Based on all results a reasonable compromise to settle ACLR and ACS requirements for BS and UE is proposed. 

2. Discussion
For FR2-1, requirement limit levels were derived from simulation actives documented in TR 38.803. The requirements applicable for the upper part of FR2-1 is of most interest for the discussion related to how to set requirement limits for the frequency range 52.6 to 71 GHz. It can be noticed that requirements have been differentiated between sub-frequency ranges for BS, while requirements are band specific for UE. In Table 2-1, requirement limits for NR FR2 from BS and UE specifications are summarized.
Table 2-1: NR requirement overview
	Parameter
	Value
	Note

	UE ACLR (dB)
	16.0
	n262

	BS ACS (dB)
	23.7
	37 to 52.6 GHz. In reference direction

	UE ACS (dB)
	22.0
	n262

	BS ACLR (dB)
	26.0
	37 to 52.6 GHz



When requirement limits are determined for the frequency range 52.6 to 71 GHz the following aspects requires careful considerations:
1. NR technical background information

When NR was developed a coexistence simulation campaign including proxy frequencies 30, 45 and 70 GHz was initiated. The simulation assumptions and corresponding simulation results are documented in TR 38.803, subclause 5.2, 5.3, 5.4 and 5.5 [3]. The outcome from TR 38.803 is collected in Table 2-2. 

2. Technology capability aspects

When the feasibility to extend NR to support up to 71 GHz was studied, technology capability trend information relevant to the frequency range 52.6 to 71 GHz was captured in TR 38.803 [4]. Extending the frequency support above 52.6 GHz power capability for PA relevant for BS and UE will reduce. In conjunction, wider carrier bandwidth is also considered that will have impact on achievable reasonable ACLR. The technical background information related to expected ACLR, as function of PA output power and efficiency relevant for wide carriers, is presented in a companion contribution [5].

3. Simulation results

A simulation campaign was initiated in this WI due to the fact that some parameters used in TR 38.803 study have changed. The ACIR results from the simulation campaign will be used to determine BS/US ACLR and ACS values. The results are collected in Table 2-3 and Table 2-4. 
All three above mentioned aspects need to be considered together to be able to derive relevant requirement limits for BS and UE for the frequency range 52.6 to 71 GHz.
2.1	Status overview
The simulation results from TR 38.803 [3] relevant to the discussion on extending NR to 71 GHz is summarized in Table 2.1-1.
Table 2.1-1: NR base line simulation
	Parameter
	45 GHz
	70 GHz

	UL ACIR (dB)
	15.1
	14.1

	UE ACLR (dB)
	16.0
	15.0

	BS ACS (dB)
	22.5
	21.5

	DL ACIR (dB)
	20.0
	18.7

	UE ACS (dB)
	21.5
	20.5

	BS ACLR (dB)
	25.5
	23.5



The results for UL ACIR and DL ACIR are summarized in Table 2.1-2 and Table 2.1-3. 
Table 2.1-2: Simulation results for UL ACIR
	
5% TP loss
	UL ACIR
(dB)
	
Average
	
Delta between 
min and max

	
	CATT
	Qualcomm
	Nokia
	Vivo
	Ericsson
	ZTE
	
	

	60 GHz avg. 100 MHz
	7.5
	8.0
	
	15.1
	
	8.1
	9.7
	7.6

	60 GHz avg. 400 MHz
	7.0
	8.0
	13.0
	14.7
	
	
	10.7
	7.7

	60 GHz edge 100 MHz
	15.5
	14.0
	
	22.0
	10.0
	22.6
	16.8
	12.0

	60 GHz edge 400 MHz
	14.5
	13.5
	16.0
	21.9
	
	
	16.5
	8.4

	70 GHz avg. 100 MHz
	6.5
	8.0
	
	7.2
	
	
	7.2
	1.5

	70 GHz avg. 400 MHz
	6.0
	8.0
	13.0
	8.0
	
	8.1
	8.6
	7.0

	70 GHz edge 100 MHz
	15.5
	14.0
	
	19.6
	10.0
	
	14.8
	9.6

	70 GHz edge 400 MHz
	14.0
	13.0
	14.0
	15.6
	
	16.7
	14.7
	3.7



Table 2.1-3: Simulation results for DL ACIR
	
5% TP loss
	DL ACIR
(dB)
	
Average
	
Delta between 
min and max

	
	CATT
	Qualcomm
	KLT
	Nokia
	Vivo
	Ericsson
	ZTE
	
	

	60 GHz avg. 100 MHz
	16.5
	15.0
	18.0
	
	15.6
	
	13.9
	15.8
	4.1

	60 GHz avg. 400 MHz
	16.5
	15.0
	17.8
	15.0
	15.0
	
	
	15.9
	2.8

	60 GHz edge 100 MHz
	23.5
	14.0
	19.8
	
	25.5
	15.0
	23.8
	20.3
	11.5

	60 GHz edge 400 MHz
	23.5
	14.0
	19.9
	20.0
	22.4
	
	
	20.0
	9.5

	70 GHz avg. 100 MHz
	16.0
	15.0
	18.5
	
	15.2
	
	
	16.2
	3.5

	70 GHz avg. 400 MHz
	16.0
	15.0
	17.6
	15.0
	14.7
	
	14.1
	15.4
	2.9

	70 GHz edge 100 MHz
	25.5
	14.0
	20.8
	
	22.0
	20.0
	
	20.5
	11.5

	70 GHz edge 400 MHz
	25.5
	14.0
	19.3
	20.0
	22.0
	
	20.0
	20.1
	11.5



In the collection of simulation results in Table 2.1-2 and Table 2.1-3 it can be noticed that the variation between companies is quite large, which would indicate that the simulator assumptions may differ between companies.
Considering NR baseline for 71 GHz (from TR 38.803), UL ACIR of 14.1 dB and DL ACIR of 18.7 dB are assumed as background for requirement derivation for NR. The comparison of those ACIR values to the average outcome of latest simulation campaigns indicates that requirements assumed for NR operation at 70 GHz would be reasonable for extending the frequency range up to 71 GHz.
Technology capabilities in terms of larger carrier bandwidth, in conjunction with reduced power capabilities at higher frequencies should also be considered. 
Since BS and UE implementations with respect to PA will be similar at the frequency range 52.6 to 71 GHz, it would be reasonable to slightly reduce the BS ACLR compared for FR2-1. Therefore, we suggest the following requirement limits for UE and BS as listed in Table 2.1-4.
Table 2.1-4: NR requirement overview
	Parameter
	Upper part of FR2-1
	Proposed limits for FR2-2

	UE ACLR (dB)
	16.0
	15.0

	BS ACS (dB)
	23.7
	21.5

	UE ACS (dB)
	22.0
	20.5

	BS ACLR (dB)
	26.0
	21.0



Proposal: For the frequency range 52.6 to 71 GHz adopt following requirement limits: 15.0 dB for UE ACLR, 21.5 dB for BS ACS, 20.5 dB for UE ACS and 21.0 dB for BS ACLR. 
2.2	Addition simulation results
At previous RAN4 meeting we presented simulation results in [6]. During the meeting there was a discussion on parameter assumptions. More specifically, on the parameters used to model the antenna. 
Using parameters defined in [6], the ACIR impact to antenna parameters where the directivity is normalized properly have been studied. In Table 2.2-1, the parameters agreed to be used for the coexistence simulations (Parameter set A) have been updated to parameter which guarantee correct antenna gain (Parameter set B).
Table 2.2-1: Antenna parameter assumption
	Parameter
BS/UE
	Parameter set A
	Parameter set B

	q3dB (degrees)
	130/90
	90/90

	j3dB (degrees)
	130/90
	90/90

	SLA (dB)
	25/25
	30/30

	Am (dB)
	25/25
	30/30

	GE,max (dBi)
	5.0/5.0
	5.5/5.5



The parameter set impact on the indoor scenario was analysed by re-running the simulation with different parameter settings. In Figure 2.2-1, the average throughput loss for DL and UL as function of ACIR is plotted for parameter set A.
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Figure 2.2-1: Downlink and Uplink Average Throughput Loss, Parameter set A
In Figure 2.2-2, the average throughput loss for DL and UL as function of ACIR is plotted for parameter set B.
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Figure 2.2-2: Downlink and Uplink Average Throughput Loss, Parameter set B
Comparing the curves in Figure 2.2-1 and Figure 2.2-2 for DL and UL shows a very small impact on average throughput loss for the indoor scenario. 
In Figure 2.2-3, the 5-percentile throughput loss for DL and UL as function of ACIR is plotted for parameter set A.
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Figure 2.2-3: Downlink and Uplink 5%-tile Throughput Loss, Parameter set A
In Figure 2.2-4, the 5-percentile throughput loss for DL and UL as function of ACIR is plotted for parameter set B.
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Figure 2.2-4: Downlink and Uplink 5%-tile Throughput Loss, Parameter set B
Comparing the curves in Figure 2.2-3 and Figure 2.2-4 for DL and UL shows a small impact on 5-procential throughput loss for the indoor scenario. 
The comparison between parameter set A and parameters set B shows that the impact due to array element parameter selection does not significantly affect the end results.









3. Conclusion
In this contribution we have collected all provided data from coexistence simulations together with technical considerations relevant for the frequency range 52.6 to 71 GHz. Considering larger carrier bandwidths to be used as this frequency range we propose to set BS/UE ACS/ACLR based on values valid for 70 GHz proxy frequency in TR 38.803, with the exception of BS ACLR where new need to adjust the value to also account for technology trends reported in TR 38.808. 
Proposal: Based on simulation results in TR 38.803, simulation results in this WI and technology trends in TR 38.803 set BS ACLR to 21 dB.
Additional simulation results are provided to investigate the impact of antenna parameter selection for the indoor case. The conclusion is that the impact is neglectable. 
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