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Introduction
The requested ITU-R compatibility parameter list contains both ACS and blocking both for BS and UE. The BS ACS and blocking part was elaborated in [1] while this paper covers the UE part.
As stated in [1], we believe that it is crucial to have a complete set of compatibility parameters in the LS response to ITU-R and thus given the limited time, we present a best effort estimation for UE ACS and blocking levels. 
For specification work, similar to BS, further discussion on spatial aspects, reference point for defining the ACS and blocking considering the OTA nature of the requirements as well as further consideration over degradation and bandwidths of wanted and interferer signal would be needed to have the detailed requirements settled.
Thus the discussion and proposed values in this paper are in the context of ITU-R related work assuming some simplifications.
In this paper, two approaches to deriving blocking levels is considered. The first is based on interference statistics and the second analyzing UE ACS. 
Since 200 MHz is the agreed NR bandwidth for the ITU-R response, both ACS and in-band blocking are expressed with interferer bandwidth of 200 MHz.  
As the RAN4#81AH is the last meeting to conclude on ITU-R parameters, a simplified and pragmatic approach could be the only possibility to conclude on the ITU-R compatibility parameters including ACS and blocking
Discussion
Interferer statistics
In this section, the interferer level statistics in terms of cdf plots are provided based on the existing RAN4 scenarios and simulation assumptions. For UMA case additional results for 100% grid shift is also presented.
 FTP traffic with same load in both Aggressor and Victim Networks (high) was used all through the simulations. 
UMA
The DL interfere cdf results for 30 GHz, 45 GHz and 70 GHz is presented below:
30 GHz
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Figure 1 DL interferer statistics for 0% and 100% grid shift
UMI
30 GHz
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Figure 2 Interferer statistics 

45 GHz
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Figure 3 Interferer statistics
70 GHz
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Figure 4	Interferer statistics
INH
30 GHz
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Figure 5	Interferer statistics
45 GHz
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Figure 6	Interferer statistics

 
70 GHz
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 Figure 7	Interferer statistics
As discussed in [2], it is important to consider the joint probability of both the blocking signal and a wanted signal at 6dB above reference sensitivity occurring at the same time. Table 1 provides some preliminary estimates of the probability of the wanted signal benig 6dB above reference sensitivity. Based on achieving a 2% blocking probability, the acceptable probability for the blocker is also depicted in the table.

	Scenario
	P(wanted signal)
	P(Blocker)
	P(blocking situation)

	Uma
	~33%
	6%
	2%

	UMi
	~50%
	4%
	2%

	InH
	<1%
	Large
	2%




Based on the curves and table 1, at probability of 99%, the interferer levels for different scenarios and example frequency ranges is summarized in table 1:

Table 1	Interferer levels for 30 GHz
	30 GHz
	UMA 
0% grid shift
	UMA
100% grid shift
	UMI
	INH

	
	-65 dBm
	-52 dBm
	-80 dBm
	<-80 dBm




Table 2	Interferer levels for 45 GHz
	45 GHz
	UMI
	INH

	
	-75 dBm
	<-80 dBm




Table 3	Interferer levels for 70 GHz
	30 GHz
	UMI
	INH

	
	-80 dBm
	<-80 dBm



ACS and blocking
Similar to discussion on BS, the interferer statistics presented in the previous chapters is one element to estimate the ACS and blocking levels. The other element would be the ACIR results from the ongoing simulation work. Table 5 summarizes the needed DL ACIR simulation results presented in [3, 4 & 5] for ~2% degradation.
Table 5	DL Needed ACIR
	Needed ACIR
	30 GHz
	45 GHz
	70 GHz

	UMA
	22 dB
	NA
	NA

	UMI
	18 dB
	18 dB
	17 dB

	INH
	20 dB
	20 dB
	19 dB



Again similar to UL discussions, there are different possible approaches to break down the DL ACIR into UE ACLR and BS ACS. As extensively discussed in RAN4, for mm-wave frequencies, similar technology is used for BS and UE and thus similar expected performance. Thus given the assumption above an equal split approach would result in the BS ACLR and UE ACS as described in table 6 and table 7 respectively.


Table 6	BS ACLR based on equal split
	BS ACS
	30 GHz
	45 GHz
	70 GHz

	UMA
	25 dB
	NA
	NA

	UMI
	21 dB
	21 dB
	20 dB

	INH
	23 dB
	23 dB
	22 dB



Table 7	UE ACS based on equal split
	UE ACLR
	30 GHz
	45 GHz
	70 GHz

	UMA
	25 dB
	NA
	NA

	UMI
	21 dB
	21 dB
	20 dB

	INH
	23 dB
	23 dB
	22 dB



Another approach would be to use asymmetric split where BS contribution by posing more stringent requirement would be less than UE to the ACIR. Using the asymmetric approach, the BS ACLR and UE ACS as described in table 8 and table 9 respectively.


Table 8	
Table 8	BS ACLR based on asymmetric split
	BS ACLR
	30 GHz
	45 GHz
	70 GHz

	UMA
	29 dB
	NA
	NA

	UMI
	25 dB
	25 dB
	24 dB

	INH
	23 dB
	26 dB
	26 dB




Table 9	UE ACS based on asymmetric split
	UE ACS
	30 GHz
	45 GHz
	70 GHz

	UMA
	23 dB
	NA
	NA

	UMI
	19 dB
	19 dB
	18 dB

	INH
	21 dB
	21 dB
	20 dB



We would propose to use the asymmetric approach which has been the approach traditionally used in RAN4 for the benefit of UE and the need to have low battery consumption. 
The DL interferer levels assuming UE ACS of 23 dB covering all the scenarios and degradation of 6 dB can be calculated as:
	Interferer level = Noise floor + 4.7 dB (correspond to 6 dB degradation) + ACS
Where noise floor over bandwidth of 200 MHz for 30 GHz, and 45 GHz and 70 GHz is -81 dBm, -79 dBm and -77 dBm respectively.
Thus for different scenarios and different example frequencies, table 13 summarizes the UE ACS interferer level for example frequencies of 30 GHz, 45 GHz and 70 GHz.

Table 10   Interferer level for UE ACS
	
	30 GHz
	45 GHz
	70 GHz

	UE ACS, interferer level
	-53 dBm
	-55 dBm
	-55 dBm



As the calculated interferer levels for ACS given the asymmetric break-down of ACIR are in the same ballpark as interferer cdf for UMA, but still the level of degradation can be kept open for further discussions in RAN4.
This presents the best estimated values for mm-wave UE ACS for ITU-R related discussions where having a complete response is crucial including the ACS and blocking. 
It should be noted that the interferer levels here are those seen inside the radio. For setting OTA blocking requirements, as described earlier, the spatial aspects for ACS/Blocking, carrier and interferer bandwidths, degradation level, methodology and considerations to drive the ACS and blocking more elaborated in [2] etc would require further work during the WI phase when specification work is getting started. 
As the interferer levels for ACS turned out to be significantly higher than the interferer statics presented here, the ACS based interferer level can be used towards ITU as the blocking level resulting in same interferer level for ACS and blocking.
Similar to in-band blocking levels which would require further work, the out-of-band blocking would also require further investigation and thus meanwhile the proposed in-band blocking value as described in this paper could serve as the value to submit to ITU-R at this stage.
Considering the analysis in this paper and the disclaimers described, the following is proposed as UE ACS and blocking for ITU-R response:

Proposal 1: The UE ACS levels for ITU-R response for different deployments should be:
	UE ACS
	30 GHz
	45 GHz
	70 GHz

	
	23 dB
	21 dB
	22 dB



Which corresponds to interferer levels of:
	
	30 GHz
	45 GHz
	70 GHz

	UE ACS, interferer level
	-53 dBm
	-55 dBm
	-55 dBm




Proposal 2: The UE blocking levels (in-band and if necessary out-of-band) for ITU-R response for different deployments should be:
	
	30 GHz
	45 GHz
	70 GHz

	UE Blocking level
	-53 dBm
	-55 dBm
	-55 dBm



Proposal 3: The estimated ACS and blocking parameters are set inside the radio and based on simplifications and thus RAN4 need to continue the work during NR specification phase to set OTA blocking requirements.

Conclusion
In this paper similar to the analysis for BS in [1], the UE ACS and in-band blocking levels for ITU-R response is further discussed. Both Interferer level statistics as well as different approached to bread-down the needed DL ACIR were thoroughly discussed. 
As requested ITU-R compatibility parameter list contain both ACS and blocking. We believe that it is crucial to have a complete set of compatibility parameters in the LS response to ITU-R and thus given the limited time, we present the best estimation for UE ACS and blocking levels. Currently, as the approach for deriving the blocking requirement has not been discussed and decided, the aim of this paper is to make a first level estimate for the ITU response. Thus during the specification work, further discussion on spatial aspects, reference point for defining the ACS and blocking considering the OTA nature of the requirements as well as further consideration over degradation and bandwidths of wanted and interferer signal would be needed to have the detailed requirements settled.
Thus the discussion and proposed values in this paper are in the context of ITU-R related work assuming some simplifications. We believe that even though the simplifications presented in this paper are debatable and will need further discussion, the consequence of not replying to ITU with an ACS and blocking level is worse than the consequences of using this kind of first level estimate-.
In general, to derive the parameter level, in addition to ACIR levels provided by ongoing co-existence simulation work, the interferer level statistics is also necessary which is also presented here.
Considering the analysis in this paper and the disclaimers described, we propose the following:
Proposal 1: The UE ACS levels for ITU-R response for different deployments should be:
	UE ACS
	30 GHz
	45 GHz
	70 GHz

	
	23 dB
	21 dB
	22 dB



Which corresponds to interferer levels of:
	
	30 GHz
	45 GHz
	70 GHz

	
	-53 dBm
	-55 dBm
	-55 dBm




Proposal 2: The UE blocking levels (in-band and if necessary out-of-band) for ITU-R response for different deployments should be:
	
	30 GHz
	45 GHz
	70 GHz

	UE Blocking level
	-53 dBm
	-55 dBm
	-55 dBm



Proposal 3: The estimated ACS and blocking parameters are set inside the radio and based on simplifications and thus RAN4 need to continue the work during NR specification phase to set OTA blocking requirements.
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