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Introduction
The contribution summarizes minutes of evening AH meeting for NR WP5D.

Latest LS before the ad hoc meeting


The draft LS out explained the background. It would be avoided to mention the BS power, hence the indoor and outdoor masks. The proposal from Nokia was accepted. For outdoor there was no agreement, but there were two options. Once similar to Ericsoon proposal based on ACLR -6 dB. The second option was to have a fixed mask (FCC).
Nokia: would the ACLR value change?
Huawei preferred option 1. But maybe 3dB would be a better figure
Ericsson: -34 dBm was based on ACLR value. If ACLR is lower, power level where you would reach the FCC mask would be lower, so the limit would be reduced accordingly. Ericsson supports either option.
Nokia would want to know the agreed ACLR before deciding. The scaling of the mask only applies 5 MHz from the mask, this needed clarifying.
Ericsson: why would it only apply to 5 MHz? or is it 20 MHz for the -5 dB point? Anyway the scaling would only apply in the outer part. So option 1 seemed to be the better starting point.
Chair: The emission limit is reduced if the power is reduced. If the power is 23, the mask is the same as Nokia's proposal.
Ericsson: yes. But based not on power level but on outdoor location.
Huawei: Currently I saw Ericsson and Nokia can start with option 1.
Ericsson: Seems to be consensus on option 1, but ACLR not yet decided, but must return to it to see the precise parameters.
Conclusion: No decision reached. Return to the matter on Thursday.
Discussion
UE ACLR/BS ACS


Qualcomm: This is the outcome of the off line discussion. Collected simulation results. These are the worst case averages. For uplink it was preferable not to have equal splitting. Included margin, two options eg [17/18] for 30 GHz. Our preference is 17 dBc. Slight relaxation for higher frequencies. Next slide shows the minimum values. No clear input, just captured values from some papers. What is preference of other vendors? Some papers proposed greater relaxation for higher frequencies.
Huawei: On the summary slide, we have comments on the average values. For the wf, no strong view. We do not like the use of average measurements.
Qualcomm: there are two comments: how to do the average (these were taken from the reflector), and then the worst case across all scenarios. Secondly, the final results are not the same as presented here. The final values should be closer to the simulation results.
LG slightly prefers the current averaging. Regarding the value, the first value reflected some impairment relaxation, so we prefer the first value of 17dB.
Chairman: can we settle on this method, and just discuss the values?
Huawei: I commented earlier in the week that we cannot rely completely on this simulation study; there were some discrepancy in the results, depending on implementation. What we can deduce is a good reference, but we cannot base our values entirely on this.
Chairman: can we decouple for the UE?
Huawei: yes.
Nokia: Can we really decouple the BS and UE values?? On the last slide: I see no justification for the numbers for BS ACS given (slide 8).
Qualcomm: the ACLR should be at least these values. Need to meet the SAR target.
Chairman: focus on uplink only.
Vodafone: So the ACLR value proposed for 30 GHz, does that presume there needs to be no AMPR? No further tx chain backoff needed?
Qualcomm: The lower the ACLR the higher the chances we won't need AMPR. With QPSK, will never tx at full power, but with 64QAM might need it.
Chairman: for uplink can we stay with the values on slide 5?
Qualcomm: the final value may not be these. Will probably be slightly tighter.
Chairman: but these values come from the table of simulation results. We discuss based on these values.
Qualcomm: write down the preferences of each company. Our preference is 17.
Huawey: we prefer 18.
Nokia: we prefer 18.
LG, Intel = 17.
ZTE = 18.
Vodafone: could accept 17.
Qualcomm: 17 has a particular merit; 
Vodafone: There will be trade off between this value and output power. Whatever we agree here is an initial stake in the ground, but later we may need to tweak by a dB or so depending on the requirements.
Qualcomm: One important comment: below 17 you drop below 25% efficiency. What is the point about ACS? 
Nokia: We should not have an unnecessarily tight requirement.
Chairman: Qualcomm is ok with 23 dB ACS.
Nokia: the ACIR is different UL / DL. The BS need not be so restricted.
Qualcomm: the user experience will be better because of longer battery life. And BS ACS of 17 should also be acceptable.
Huawei: to fully realize the promise of 5G, we need to set challenges for ourselves. One db will not make all that difference.
Qualcomm: we can probably design a PA to meet any value, but what is the point? The numbers we put here should make 5G workable. In the short term.
Nokia: Why is 23 highlighted? Required BS ACS is around 20 dB.
Chairman proposes 22.
Nokia: the difference between 17 & 18 implies BS ACS 22 to 23.
Huawei: At least 23 ACS.
Qualcomm: keep it as currently shown.
Nokia: we support what Qualcomm has done. Our first proposal was to share the burden between BS and UE, but finally proposed (slide 5) values.
Huawei: average of ACIR for companies is 21.3 dB. Then get corresponding ACIR = 22. For 45 & 70 GHz, propose relaxation.
Chairman: why are Huawei and Nokia's values different.
Nokia: we took the average of each column then we put the average of each in the next table and put it as the maximum. But Huawei took the maximum then averaged. Some companies did not provide all scenario values, so this would influence the weighting.
Huawei: we don't think the average approaches are right or wrong. The collocated scenario may not produce the worst results. We tried to get the worst case, then took the average.
Chairman: if these values are agreeable, ACLR comes from these values.
Nokia: with this value we already achieve much more stringent ACIR than necessary from the simulations. BS would be overspecified.
Qualcomm: since there two equal factions, could they not compromises?
Samsung: 21.5 dB -> 28 dB for BS, 21.3 dB ACIR.
Chairman: 27 for ACIR, 23 for ACS?
Nokia can accept this to make progress.
Qualcomm: For UE, set it exactly 10 dB lower (17).
[bookmark: _GoBack]EricssonNokia: we first proposed 30, Sumitomo proposed 31.
Nokia: there is impact on e.g. the output power of the BS.
LG: proposes to use 28 dB.
Nokia: what is Huawei's justificaton for 30? They have reversed their original proposal. We are happy to accept 17 / 23 as a package. 
…
Conclusion: No decision reached. Return to the matter on Thursday.

BS ACLR/UE ACS


 
BS SEM


BS Spurious emission


Ericsson presented the above slideset.
Proposal was to submit a single limit of -13 dBm/MHz (ITU-R category A).
It was suggested that both category A and B should be considered to cater for all Regions. Ericsson noted that there was a recommendation on cat B, but there are a number of standards which do not meet that recommendation, and maybe there was a possibility to change the regulation. In which case it would not be wise to say we meet the Category B figure. So to avoid raising this issue with ITU-R, just refer to the value, not the category.
Samsung agreed. -13 dB is already quite a challenge.
Qualcomm and Nokia supported the Ericsson proposal.
Huawei was uncomfortable with going against the current ITU-R position.
Ericsson pointed out that neither CEPT nor ITU-R had started to consider these type of systems, having integral antennas.
Huawei: A+B was the wf from the last meeting.
…
Conclusion: No decision reached. Return to the matter on Thursday.

UE Sensitivity/Blocking response


Ericsson had prepared this document for the BS, but it was identical to the UE one. They should be treated together.
Huawei: Having identical BS and UE values needed careful consideration.
Qualcomm: The proposal was acceptable.
Huawei: This is different from legacy LTE (where UE and BS used different values). we need to take minutes on this.
Conclusion: The document was acceptable as is

BS Sensitivity/Blocking response


Nokia proposed not to report this parameter; for blocking, a note should be introduced including the formula in the last slide.
Huawei asked for some information about the BS sensitivity, how was it derived.
Nokia: this is captured in our tdoc 228, and is in the wf slide. There is no need to report this parameter.
Huawei was ok to go along with the proposal, but record that this approach was different to LTE, and this should be examined during the work item phase.
Qualcomm: this is just for the reply to ITU-R. But this will be discussed from scratch for 3GPP NR.
Ericsson: wished it recorded that for the UE, and the BS, 3GPP would need to consider the requirements for these parameters.
Conclusion: The document was acceptable as is.

Noise figure


Ericsson originally had proposals for 9, 11 db & 13 dB, but these values had been modified. 
Qualcomm believed the original values were better.
Nokia would also prefer the lower figures.
Qualcomm supported the higher values from Ericsson.
Vodafone liked the Telecom Italia values.

Text improvement of throughput vs SINR mapping


Conclusion: The document was acceptable as is.
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1. Overall Description:


TSG RAN received the LS from ITU-R WP5D on “Characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz” (RP-160508) and the updated LS sent in June (R4-165140). The RAN plenary has tasked RAN1 and RAN4 to discuss the detailed parameter sets needed for an LS response.


RAN1 and RAN4 have now concluded the work on developing parameters to be used for sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz. The parameters were determined based on simulations, predicted performance of technology for the bands in consideration, regulation, and other considerations.

Detail description of the parameters can be found in the Annex. The spectrum mask tables and the SINR mapping are stated separately and are referenced from the summary table.

The 3GPP Study Item is planned to be completed in March 2017. 3GPP TSG RAN would like to thank ITU-R WP5D for the opportunity to provide input to the coming sharing and interference analysis for the candidate IMT bands.

2. Actions:


To TSG RAN

ACTION: 


RAN4 asks RAN to approve and forward the LS to ITU-R WP5D in advance of the ITU-R WP5D meeting in February 2017.


3. Date of Next TSG-RAN and RAN WG4 Meetings:


TSG-RAN WG4 Meeting #82
13 -17 Feb, 2017
Athens, Greece


TSG-RAN Meeting #75

6 – 9 March, 2017
Dubrovnic, Croatia





ANNEX


IMT-2020 technology-related parameters in the frequency range 24.25-86 GHz


		

		

		IMT-2020 



		No.

		Parameter

		Base station

		Mobile station



		1

		Duplex Method

		TDD

		TDD



		2

		Channel bandwidth (MHz)

		200 MHz

		200 MHz



		3

		Signal bandwidth (MHz)

		>90% of channel bandwidth

		>90% of channel bandwidth





		No.

		Parameter

		IMT-2020 (Base station)



		

		Band of operation

		24.24 – 33.4 GHz

		37 – 52.6 GHz

		66 – 86 GHz



		4

		Transmitter characteristics

		



		4.1

		Power dynamic range (dB)

		0 dB conducted BS output power



		4.2

		Spectrum mask (Note 1)

		

		

		



		4.3

		ACLR (Note 1)

		

		

		



		4.4

		Spurious emissions (Note 1)

		





		5

		Receiver characteristics

		



		5.1

		Noise figure

		

		

		



		5.2

		Sensitivity (Note 2)

		

		

		



		5.3

		Blocking response

		

		

		



		5.4

		ACS 

		

		

		



		5.5

		SINR operating range

		The SINR mapping function is given below.



		Note 1: Unwanted emissions requirements are defined as Total Radiated Power (TRP).


Note 2: Sensitivity can be derived from an assumed SINR value (e.g. SINR = 0 dB), noise figure, bandwidth, assumed number of antenna elements, antenna element gain and implementation margin. The corresponding throughput performance can be derived using the SINR mapping function.





		No.

		Parameter

		IMT-2020 (Mobile station)



		

		Band of operation

		24.24 – 33.4 GHz

		37 – 52.6 GHz

		66 – 86 GHz



		4

		Transmitter characteristics

		



		4.1

		Power dynamic range (dB)

		63 dB



		4.2

		Spectrum mask (Note 1)

		If no consensus on the delta could be achieved, FCC limit is used as is.



		4.3

		ACLR (Note 1)

		

		

		



		4.4

		Spurious emissions (Note 1)

		-13 dBm/MHz





		5

		Receiver characteristics

		



		5.1

		Noise figure

		

		

		



		5.2

		Sensitivity (Note 2)

		

		

		



		5.3

		Blocking response

		

		

		



		5.4

		ACS 

		

		

		



		5.5

		SINR operating range

		The SINR mapping function is given below.



		Note 1: Unwanted emissions requirements are defined as Total Radiated Power (TRP).


Note 2: Sensitivity can be derived from an assumed SINR value (e.g. SINR = 0 dB), noise figure,  bandwidth, assumed number of antenna elements, antenna element gain and implementation margin. The corresponding throughput performance can be derived using the SINR mapping function.





SINR operating range and mapping function

The following equations approximate the throughput over a …  


(Will be added based on R4-1700254)
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Summary of sim results for 30GHz

		Required ACIR to meet the criterion in UL 30GHz		Frequency		30GHz																												

				Scenario		Scenario 4 (Indoor)						Scenario 5 (Urban macro)												Scenario 6 (Dense urban)						For all scenarios				

												ISD = 200						ISD = 300																

				NF		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 

		Nokia, Alcatel-Lucent Shanghai Bell		Throughput loss (average)		10.8 		 		9.6 		5.7 		 		5.0 		7.1 		 		5.7 		5.0 		 		5.0 		10.8 		 		9.6 

				Throughput loss (5%-tile)		14.8 		 		14.7 		14.9 		 		15.1 		NA		 		NA		8.9 		 		NA		14.9 		 		15.1 

		Ericsson		Throughput loss (average)		 		13.8 		 		 		8.2 		 		 		 		 		 		9.5 		 		 		13.8 		 

				Throughput loss (5%-tile)		 		14.6 		 		 		13.0 		 		 		 		 		 		18.5 		 		 		18.5 		 

		NEC		Throughput loss (average)		10.4 		 		8.9 		5.7 		 		5.0 		5.0 		 		5.0 		5.0 		 		5.0 		10.4 		 		8.9 

				Throughput loss (5%-tile)		9.4 		 		12.5 		13.8 		 		13.5 		15.5 		 		NA		14.2 		 		14.2 		15.5 		 		14.2 

		China Telecom		Throughput loss (average)		 		 		 		8.5 		 		7.4 		10.8 		 		9.6 		 		 		 		10.8 		 		9.6 

				Throughput loss (5%-tile)		 		 		 		21.2 		 		19.2 		NA		 		NA		 		 		 		21.2 		 		19.2 

		Huawei		Throughput loss (average)		9.8 		 		8.8 		7.5 		 		6.2 		10.6 		 		9.4 		5.0 		 		5.0 		10.6 		 		9.4 

				Throughput loss (5%-tile)		13.8 		 		13.6 		17.0 		 		19.2 		NA		 		NA		9.7 		 		8.8 		17.0 		 		19.2 

		ZTE		Throughput loss (average)		11.4 		 		11.5 		5.0 		 		5.0 		 		 		 		5.3 		 		5.5 		11.4 		 		11.5 

				Throughput loss (5%-tile)		14.8 		 		14.9 		12.3 		 		16.0 		 		 		 		16.1 		 		18.1 		16.1 		 		18.1 

		Samsung		Throughput loss (average)		9.1 		 		9.1 		5.0 		 		5.0 		5.0 		 		5.0 		5.0 		 		5.0 		9.1 		 		9.1 

				Throughput loss (5%-tile)		14.3 		 		14.3 		8.4 		 		8.6 		NA		 		NA		NA		 		NA		14.3 		 		14.3 

		CATT		Throughput loss (average)		8.5 		 		7.4 		9.5 		 		8.5 		 		 		 		5.0 		 		5.0 		9.5 		 		8.5 

				Throughput loss (5%-tile)		9.8 		 		9.7 		19.3 		 		22.8 		 		 		 		16.2 		 		14.2 		19.3 		 		22.8 

		Qualcomm		Throughput loss (average)		8.0 		 		6.8 		5.3 		 		5.0 		5.0 		 		5.0 		5.0 		 		5.0 		8.0 		 		6.8 

				Throughput loss (5%-tile)		12.8 		 		12.4 		12.2 		 		9.8 		13.8 		 		NA		9.9 		 		8.6 		13.8 		 		12.4 

		Intel		Throughput loss (average)		9.9 		 		9.0 		5.0 		 		5.0 		5.0 		 		5.0 		5.0 		 		5.0 		9.9 		 		9.0 

				Throughput loss (5%-tile)		14.7 		 		14.1 		12.3 		 		9.8 		NA		 		NA		5.0 		 		NA		14.7 		 		14.1 

		LG		Throughput loss (average)		19.2 		 		18.6 		5.0 		 		5.0 		5.0 		 		5.0 		12.2 		 		9.8 		19.2 		 		18.6 

				Throughput loss (5%-tile)		13.4 		 		13.3 		18.9 		 		18.5 		NA		 		NA		17.6 		 		15.3 		18.9 		 		18.5 

				Average_tot		13.9 				13.9 		14.8 				15.2 		14.6 				NA		12.9 				13.2 		 				

				Std_tot		2.5 				2.3 		3.7 				4.5 		0.9 				NA		4.4 				3.4 						







Summary of sim results for 45GHz

		Required ACIR to meet the criterion in UL 45GHz		Frequency		45GHz																												

				Scenario		Scenario XX (Indoor)						 												Scenario XX (Dense urban)						For all scenarios				

												 						 																

				NF		11.0 		12.0 		13.0 		 		 		 		 		 		 		11.0 		12.0 		13.0 		11.0 		12.0 		13.0 

		Nokia, Alcatel-Lucent Shanghai Bell		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		Ericsson		Throughput loss (average)		 		11.9 		 		 		 		 		 		 		 		 		9.7 		 		 		11.9 		 

				Throughput loss (5%-tile)		 		14.6 		 		 		 		 		 		 		 		 		NA		 		 		14.6 		 

		NEC		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		China Telecom		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		Huawei		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		ZTE		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		Samsung		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		CATT		Throughput loss (average)		5.0 		 		5.0 		 		 		 		 		 		 		5.0 		 		5.0 		5.0 		 		5.0 

				Throughput loss (5%-tile)		12.4 		 		11.8 		 		 		 		 		 		 		NA		 		NA		12.4 		 		11.8 

		Qualcomm		Throughput loss (average)		9.1 		 		8.0 		 		 		 		 		 		 		5.0 		 		5.0 		9.1 		 		8.0 

				Throughput loss (5%-tile)		13.1 		 		12.8 		 		 		 		 		 		 		NA		 		NA		13.1 		 		12.8 

		Intel		Throughput loss (average)		5.0 		 		5.0 		 		 		 		 		 		 		5.0 		 		5.0 		5.0 		 		5.0 

				Throughput loss (5%-tile)		14.5 		 		14.1 		 		 		 		 		 		 		NA		 		NA		14.5 		 		14.1 

		LG		Throughput loss (average)		18.6 		 		17.8 		 		 		 		 		 		 		11.5 		 		9.9 		18.6 		 		17.8 

				Throughput loss (5%-tile)		13.5 		 		13.5 		 		 		 		 		 		 		13.7 		 		11.7 		13.7 		 		13.5 

				Average_tot		14.7 				14.1 		 		 		 		 		 		 		13.7 				11.7 		 				

				Std_tot		2.2 				2.3 														0.0 				0.0 						







Summary of simulation results for 70GHz

		Required ACIR to meet the criterion in UL 70GHz		Frequency		70GHz																												

				Scenario		Scenario 9 (Indoor)						 												Scenario 10 (Dense urban)						For all scenarios				

												 						 																

				NF		13.0 		14.0 		15.0 		 		 		 		 		 		 		13.0 		14.0 		15.0 		13.0 		14.0 		15.0 

		Nokia, Alcatel-Lucent Shanghai Bell		Throughput loss (average)		5.0 		 		5.0 		 		 		 		 		 		 		5.5 		 		5.0 		5.5 		 		5.0 

				Throughput loss (5%-tile)		15.1 		 		14.1 		 		 		 		 		 		 		NA		 		NA		15.1 		 		14.1 

		Ericsson		Throughput loss (average)		 		10.6 		 		 		 		 		 		 		 		 		5.6 		 		 		10.6 		 

				Throughput loss (5%-tile)		 		13.9 		 		 		 		 		 		 		 		 		NA		 		 		13.9 		 

		NEC		Throughput loss (average)		5.0 		 		5.0 		 		 		 		 		 		 		5.0 		 		5.0 		5.0 		 		5.0 

				Throughput loss (5%-tile)		8.5 		 		5.6 		 		 		 		 		 		 		NA		 		NA		8.5 		 		5.6 

		China Telecom		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		Huawei		Throughput loss (average)		7.8 		 		6.5 		 		 		 		 		 		 		5.0 		 		5.0 		7.8 		 		6.5 

				Throughput loss (5%-tile)		13.4 		 		13.1 		 		 		 		 		 		 		NA		 		NA		13.4 		 		13.1 

		ZTE		Throughput loss (average)		5.3 		 		5.5 		 		 		 		 		 		 		5.0 		 		5.0 		5.3 		 		5.5 

				Throughput loss (5%-tile)		18.2 		 		17.8 		 		 		 		 		 		 		NA		 		NA		18.2 		 		17.8 

		Samsung		Throughput loss (average)		5.0 		 		5.0 		 		 		 		 		 		 		5.0 		 		5.0 		5.0 		 		5.0 

				Throughput loss (5%-tile)		13.9 		 		13.9 		 		 		 		 		 		 		NA		 		NA		13.9 		 		13.9 

		CATT		Throughput loss (average)		5.0 		 		5.0 		 		 		 		 		 		 		5.0 		 		5.0 		5.0 		 		5.0 

				Throughput loss (5%-tile)		10.0 		 		9.4 		 		 		 		 		 		 		NA		 		NA		10.0 		 		9.4 

		Qualcomm		Throughput loss (average)		9.6 		 		8.6 		 		 		 		 		 		 		5.0 		 		5.0 		9.6 		 		8.6 

				Throughput loss (5%-tile)		13.6 		 		13.2 		 		 		 		 		 		 		NA		 		NA		13.6 		 		13.2 

		Intel		Throughput loss (average)		5.0 		 		5.0 		 		 		 		 		 		 		5.0 		 		5.0 		5.0 		 		5.0 

				Throughput loss (5%-tile)		13.8 		 		12.8 		 		 		 		 		 		 		NA		 		NA		13.8 		 		12.8 

		LG		Throughput loss (average)		17.8 		 		16.6 		 		 		 		 		 		 		6.9 		 		7.2 		17.8 		 		16.6 

				Throughput loss (5%-tile)		13.3 		 		13.2 		 		 		 		 		 		 		10.1 		 		8.2 		13.3 		 		13.2 

		 		Average_tot		13.8 		 		13.0 		 		 		 		 		 		 		10.1 		 		8.2 		 		 		 

				Std_tot		2.8 				3.4 														0.0 				0.0 						







ACIR based on average of simulation results

Looking at the worst case across all scenarios the average UL ACIR are the following:

15.2dB at 30GHz

14.7dB at 45GHz

13.8dB at 70GHz







Contribution on UE ACLR/ACS feasibility (values reported for 28/30GHz)

Contributions from Agenda Item 3.1.2

R4-1700160, UE ACLR/ACS requirements for 5G New Radio, LG Electronics Inc.

UE ACLR: 21dB

UE ACS: 26dB

R4-1700081, On ACLR in mmWave UE RF, Intel Corporation

UE ACLR: 22dB at 28GHz

R4-1700229, A feasible ACLR metric and operating point for mm-wave UE’s, Qualcomm Incorporated

UE ACLR: 16dB at 28GHz [NOTE: to achieve at least 25% efficiency and 14dBm output power]

R4-1700066, TP for 38.803: UE ACLR

UE ACLR: 25dB

R4-1700186, Consideration on ACLR_ACS values for WP 5D, CATT 

UE ACLR: 28dB [Note: this paper was in a different agenda item]











WF on UE ACLR	

Unequal splitting is considered to derive UE ACLR and BS ACS from the ACIR

The UL ACIR adopted to derive UE ACLR and BS ACS should be:

15.2dB at 30GHz 

14.7dB at 45GHz

13.8dB at 70GHz

Based on simulation results, and considering the feasibility analysis, the UE ACLR to be adopted should be:

[17/18] dB at 30GHz

[16/17] dB at 45GHz

[15/16] dB at 70GHz







WF on BS ACS

Given the agreed ACIR and UE ACLR values, to meet the target coexistence criteria, BS ACS should be:

>= [19.9/18.4] dB at 30GHz

>= [20.6/18.6] dB at 45GHz

>= [20/17.8] dB at 70GHz

BS ACS should be:

[23/25/…] dB at 30GHz

[22/24/…] dB at 45GHz

[21/23/…] dB at 70GHz

Given the current agreements on UE ACLR and BS ACLR results, the resulting DL ACIR is

[xx] dB at 30GHz

[xx] dB at 45GHz

[xx] dB at 70GHz







Summary of agreed UE ACLR and BS ACS values

UE ACLR:

XX dB at 30GHz

XX dB at 45GHz

XX dB at 70GHz

BS ACS:

XX dB at 30GHz

XX dB at 45GHz

XX dB at 70GHz









Way Forward on UE ACLR
and BSACS
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Nokia, Alcatel-Lucent Shanghai Bell, Samsung, ZTE, Intel, NEC





Simulation results at 30GHz

		Required ACIR to meet the criterion in DL 30GHz		Frequency		30GHz																												

				Scenario		Scenario 1 (Indoor)						Scenario 2 (Urban macro)												Scenario 3 (Dense urban)						For all scenarios				

												ISD = 200						ISD = 300																

				NF		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 

		Nokia, Alcatel-Lucent Shanghai Bell		Throughput loss (average)		15.7 		 		15.7 		11.9 		 		11.8 		14.3 		 		14.1 		5.0 		 		5.0 		15.7 		 		15.7 

				Throughput loss (5%-tile)		14.9 		 		14.9 		19.9 		 		19.9 		23.0 		 		19.6 		7.4 		 		8.5 		23.0 		 		19.9 

		Ericsson		Throughput loss (average)		 		15.6 		 		 		14.5 		 		 		 		 		 		12.2 		 		 		15.6 		 

				Throughput loss (5%-tile)		 		17.3 		 		 		18.7 		 		 		 		 		 		14.6 		 		 		18.7 		 

		NEC		Throughput loss (average)		15.2 		 		16.1 		12.5 		 		12.5 		12.6 		 		12.5 		9.7 		 		9.2 		15.2 		 		16.1 

				Throughput loss (5%-tile)		13.8 		 		16.1 		12.3 		 		11.4 		8.8 		 		7.6 		10.7 		 		7.6 		13.8 		 		16.1 

		China Telecom		Throughput loss (average)		 		 		 		14.1 		 		14.1 		16.6 		 		16.5 		 		 		 		16.6 		 		16.5 

				Throughput loss (5%-tile)		 		 		 		20.8 		 		20.0 		26.5 		 		26.1 		 		 		 		26.5 		 		26.1 

		Huawei		Throughput loss (average)		15.7 		 		15.7 		13.6 		 		13.5 		16.0 		 		15.8 		7.1 		 		6.8 		16.0 		 		15.8 

				Throughput loss (5%-tile)		14.5 		 		14.5 		23.4 		 		22.2 		25.5 		 		26.3 		11.9 		 		12.7 		25.5 		 		26.3 

		ZTE		Throughput loss (average)		16.2 		 		16.2 		9.2 		 		9.4 		 		 		 		5.1 		 		5.5 		16.2 		 		16.2 

				Throughput loss (5%-tile)		14.8 		 		15.9 		24.8 		 		27.9 		 		 		 		18.8 		 		17.2 		24.8 		 		27.9 

		Samsung		Throughput loss (average)		15.7 		 		15.7 		8.9 		 		8.9 		9.4 		 		9.4 		5.0 		 		5.0 		15.7 		 		15.7 

				Throughput loss (5%-tile)		14.6 		 		14.6 		13.6 		 		13.0 		9.1 		 		8.3 		8.9 		 		7.5 		14.6 		 		14.6 

		CATT		Throughput loss (average)		15.5 		 		15.5 		15.1 		 		15.1 		 		 		 		10.1 		 		9.9 		15.5 		 		15.5 

				Throughput loss (5%-tile)		13.1 		 		13.1 		20.6 		 		23.9 		 		 		 		14.1 		 		13.5 		20.6 		 		23.9 

		Qualcomm		Throughput loss (average)		16.2 		 		16.2 		12.3 		 		12.3 		12.5 		 		12.4 		6.1 		 		5.8 		16.2 		 		16.2 

				Throughput loss (5%-tile)		13.5 		 		13.5 		13.5 		 		13.2 		9.5 		 		9.1 		10.3 		 		9.0 		13.5 		 		13.5 

		Intel		Throughput loss (average)		15.6 		 		15.9 		8.2 		 		8.3 		10.7 		 		9.7 		5.0 		 		5.0 		15.6 		 		15.9 

				Throughput loss (5%-tile)		15.8 		 		14.5 		16.5 		 		18.0 		19.1 		 		19.2 		6.5 		 		5.0 		19.1 		 		19.2 

		LG		Throughput loss (average)		19.6 		 		19.6 		8.9 		 		9.4 		14.5 		 		16.3 		7.8 		 		10.5 		19.6 		 		19.6 

				Throughput loss (5%-tile)		15.5 		 		15.5 		23.4 		 		22.9 		23.4 		 		23.1 		15.5 		 		14.6 		23.4 		 		23.1 

				Average_tot		16.3 				16.3 		18.9 				19.3 		19.0 				18.6 		11.9 		 		10.8 		 				

				Std_tot		1.2 				1.2 		4.1 				4.9 		6.2 				6.1 		3.7 				3.7 						







Simulation results at 45GHz

		Required ACIR to meet the criterion in DL 45GHz		Frequency		45GHz																												

				Scenario		Scenario XX (Indoor)						 												Scenario XX (Dense urban)						For all scenarios				

												 						 																

				NF		11.0 		12.0 		13.0 		 		 		 		 		 		 		11.0 		12.0 		13.0 		11.0 		12.0 		13.0 

		Nokia, Alcatel-Lucent Shanghai Bell		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		Ericsson		Throughput loss (average)		 		14.9 		 		 		 		 		 		 		 		 		11.5 		 		 		14.9 		 

				Throughput loss (5%-tile)		 		17.4 		 		 		 		 		 		 		 		 		7.9 		 		 		17.4 		 

		NEC		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		China Telecom		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		Huawei		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		ZTE		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		Samsung		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		CATT		Throughput loss (average)		 		 		 		 		 		 		 		 		 		9.4 		 		9.2 		9.4 		 		9.2 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		9.1 		 		6.7 		9.1 		 		6.7 

		Qualcomm		Throughput loss (average)		16.5 		 		16.5 		 		 		 		 		 		 		5.0 		 		5.0 		16.5 		 		16.5 

				Throughput loss (5%-tile)		13.9 		 		13.9 		 		 		 		 		 		 		5.0 		 		5.0 		13.9 		 		13.9 

		Intel		Throughput loss (average)		8.2 		 		9.3 		 		 		 		 		 		 		5.0 		 		5.0 		8.2 		 		9.3 

				Throughput loss (5%-tile)		17.1 		 		17.9 		 		 		 		 		 		 		5.0 		 		NA		17.1 		 		17.9 

		LG		Throughput loss (average)		19.6 		 		19.6 		 		 		 		 		 		 		12.5 		 		12.0 		19.6 		 		19.6 

				Throughput loss (5%-tile)		15.3 		 		15.3 		 		 		 		 		 		 		11.2 		 		9.2 		15.3 		 		15.3 

		 		Average_tot		17.7 				18.0 		 		 						 		 		8.7 				8.7 						

				Std_tot		1.2 				1.3 														3.2 				2.9 						







Simulation results at 70GHz

		Required ACIR to meet the criterion in DL 70GHz		Frequency		70GHz																												

				Scenario		Scenario 7 (Indoor)						 												Scenario 8 (Dense urban)						For all scenarios				

												 						 																

				NF		13.0 		14.0 		15.0 		 		 		 		 		 		 		13.0 		14.0 		15.0 		13.0 		14.0 		15.0 

		Nokia, Alcatel-Lucent Shanghai Bell		Throughput loss (average)		9.7 		 		9.7 		 		 		 		 		 		 		5.0 		 		5.0 		9.7 		 		9.7 

				Throughput loss (5%-tile)		17.9 		 		18.0 		 		 		 		 		 		 		NA		 		NA		17.9 		 		18.0 

		Ericsson		Throughput loss (average)		 		14.0 		 		 		 		 		 		 		 		 		10.9 		 		 		14.0 		 

				Throughput loss (5%-tile)		 		16.3 		 		 		 		 		 		 		 		 		NA		 		 		16.3 		 

		NEC		Throughput loss (average)		10.8 		 		10.4 		 		 		 		 		 		 		6.8 		 		7.0 		10.8 		 		10.4 

				Throughput loss (5%-tile)		16.0 		 		18.9 		 		 		 		 		 		 		NA		 		NA		16.0 		 		18.9 

		China Telecom		Throughput loss (average)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

				Throughput loss (5%-tile)		 		 		 		 		 		 		 		 		 		 		 		 		 		 		 

		Huawei		Throughput loss (average)		15.8 		 		15.7 		 		 		 		 		 		 		5.0 		 		5.0 		15.8 		 		15.7 

				Throughput loss (5%-tile)		14.4 		 		14.5 		 		 		 		 		 		 		NA		 		NA		14.4 		 		14.5 

		ZTE		Throughput loss (average)		9.2 		 		9.1 		 		 		 		 		 		 		5.0 		 		5.0 		9.2 		 		9.1 

				Throughput loss (5%-tile)		19.2 		 		18.1 		 		 		 		 		 		 		NA		 		NA		19.2 		 		18.1 

		Samsung		Throughput loss (average)		9.4 		 		9.4 		 		 		 		 		 		 		5.0 		 		5.0 		9.4 		 		9.4 

				Throughput loss (5%-tile)		15.0 		 		15.0 		 		 		 		 		 		 		NA		 		NA		15.0 		 		15.0 

		CATT		Throughput loss (average)		9.6 		 		9.6 		 		 		 		 		 		 		8.5 		 		8.3 		9.6 		 		9.6 

				Throughput loss (5%-tile)		14.2 		 		14.1 		 		 		 		 		 		 		NA		 		NA		14.2 		 		14.1 

		Qualcomm		Throughput loss (average)		16.4 		 		16.3 		 		 		 		 		 		 		5.0 		 		5.0 		16.4 		 		16.3 

				Throughput loss (5%-tile)		13.9 		 		13.9 		 		 		 		 		 		 		NA		 		NA		13.9 		 		13.9 

		Intel		Throughput loss (average)		9.4 		 		9.4 		 		 		 		 		 		 		5.0 		 		5.0 		9.4 		 		9.4 

				Throughput loss (5%-tile)		17.1 		 		17.5 		 		 		 		 		 		 		NA		 		NA		17.1 		 		17.5 

		LG		Throughput loss (average)		19.6 		 		19.6 		 		 		 		 		 		 		9.1 		 		8.4 		19.6 		 		19.6 

				Throughput loss (5%-tile)		15.2 		 		15.2 		 		 		 		 		 		 		5.0 		 		5.0 		15.2 		 		15.2 

		 		Average_tot		16.7 		 		17.0 		 		 		 		 		 		 		9.1 		 		8.4 		 		 		 

				Std_tot		1.6 				1.7 														0.0 				0.0 						







DL ACIR values based on simulation results

Average DL ACIR across all companies:

At 30GHz









At 45GHz







70GHz







Maximum DL ACIR across all scenarios:

19.3dB at 30GHz

18dB at 45GHz

17dB at 70GHz



		Scenario 1 (Indoor)						Scenario 2 (Urban macro)												Scenario 3 (Dense urban)				

								ISD = 200						ISD = 300										

		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 		9.0 		10.0 		11.0 







		Scenario XX (Indoor)						 												Scenario XX (Dense urban)				

								 						 										

		11.0 		12.0 		13.0 		 		 		 		 		 		 		11.0 		12.0 		13.0 



		Scenario 7 (Indoor)						 												Scenario 8 (Dense urban)				

								 						 										

		13.0 		14.0 		15.0 		 		 		 		 		 		 		13.0 		14.0 		15.0 









DL ACLR/ACS feasibility at 28/30GHz

R4-1700160, UE ACLR/ACS requirements for 5G New Radio, LG Electronics Inc.

UE ACS: 27dB

R4-1700231, A feasible ACS blocker specification for mm-wave UE’s, Qualcomm Incorporated

UE ACS: 23dB 

R4-1700155, On feasible BS ACLR level, Sumitomo Elec. Industries, Ltd

BS ACLR: 31dB

R4-1700111, Consideration on BS ACLR for NR, Huawei

BS ACLR: 40dB











Way forward on BS ACLR and UE ACS	

[3-4] dB more stringent BS requirement than UE requirement is considered to derive BS ACLR and UE ACS from the DL ACIR.

Based on simulation results, and considering the feasibility analysis, the BS ACLR and UE ACS to be adopted should be:

BS ACLR of [25] dB and UE ACS of [21] dB at 30GHz

BS ACLR of [23] dB and UE ACS of [20] dB at 45GHz

BS ACLR of [22] dB and UE ACS of [19] dB at 70GHz
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Way Forward on DLACLR
and ACS
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Summary of the interpolated required ACIR values from companies (R4-1700207)

		　		Interpolated required ACIR values calculated by Linear interpolation										

				DL						UL				

				30GHz		45GHz		70GHz		30GHz		45GHz		70GHz

		Nokia, Alcatel-Lucent Shanghai Bell		19.95		-		16.16		15.08		-		14.52

		Ericsson		18.72		17.42		16.25		18.50		14.58		13.92

		NEC		16.10		-		18.93		15.52		-		8.45

		China Telecom		26.47		-		-		21.20		-		-

		Huawei		26.34		-		15.81		19.18		-		13.44

		ZTE		27.89		-		19.21		18.09		-		18.15

		Samsung		15.68		-		14.96		14.34		-		13.95

		CATT		23.85		9.40		14.16		22.81		12.43		9.96

		Qualcomm		16.18		16.50		16.39		13.78		13.06		13.62

		Intel		19.17		17.92		17.48		14.74		14.54		13.82

		LG* 		23.43		19.64		19.56		19.18		18.64		17.84







DL case: BS ACLR and UE ACS

** It is observed that the proposed ACIR value can be relaxed compared to that for 30GHz.

*** It is proposed as the feasible levels of ACLR.

		　		Proposed BS ACLR						Proposed UE ACS				

				30GHz		45GHz		70GHz		30GHz		45GHz		70GHz

		Nokia/ALU
(R4-1700006)		Indoor: 19
Urban: 23
Dense: 12		N/A		Indoor: 20
Dense: TBD		N/A		N/A		N/A

				If single value is preferred, 23										

		Ericsson
(R4-1700074)		30		27		24		23		21		22

		NEC		N/A		N/A		N/A		N/A		N/A		N/A

		China Telecom		N/A		N/A		N/A		N/A		N/A		N/A

		Huawei
(R4-1700112 )		40		[40]		N/A		N/A		N/A		N/A

		ZTE		N/A		N/A		N/A		N/A		N/A		N/A

		Samsung		N/A		N/A		N/A		N/A		N/A		N/A

		CATT		N/A		N/A		N/A		N/A		N/A		N/A

		Qualcomm
(R4-17000045)		23		**		**		23		**		**

		Intel
(R4-1700024)		25		25		25		22		22		22

		LGE
(R4-1700160)		30		N/A		30		27		N/A		21

		Sumitomo
(R4-1700155)		31***		28***		25***		N/A		N/A		N/A
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Contributions on feasibility (BS ACLR)

Achievable ACLR for 30 GHz

31 dB    (SEI, R4-1700155)

40 dB (Huawei, R4-1700111)

30 dB ( Ericsson, R4-1700094)







Contributions on Feasibility (UE ACS)

Achievable ACS for 30 GHz

23 dB, (Qualcomm, R4-1700231)

27 dB, (LG Electronics, R4-1700160)

23 dB, (Ericsson, R4-1700068)







Discussion (30 GHz)

DL

The average of companies proposals on BS ACLR is ~29 dB, and the average of companies proposals on UE ACS is ~24 dB. Considering also the achievable BS ACLR (>= 30 dB) and UE (>=23 dB) provided by companies, it is proposed that for the ITU-R response BS ALCR=30 dB and [UE ACS =23 dB], which gets the corresponding  ACIR =22 dB.











Discussion(45 G and 70 G)

ACLR can be relaxed compared to that for 30GHz.

3 dB relaxation for 45 GHz

6 dB relaxation for 70 GHz

ACS? 

[1 dB] relaxation for 45 GHz

[2 dB] relaxation for 70 GHz







WF

For the ITU-R response, it is proposed that

For 30 GHz BS ALCR=30 dB and [UE ACS =23 dB]

For 45 GHz BS ALCR=27 dB and [UE ACS =22 dB]

For 70 GHz BS ALCR=24 dB and [UE ACS =21 dB]
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Background (1)

For the BS unwanted emissions, the following points are agreed up to this point in RAN4:

For the ITU-R response “transmission centric” Spectrum Emissions Mask (SEM) will be used

The SEM is applicable for a 200 MHz channel bandwidth

The SEM extends out to 500 MHz from the center of transmission 

A measurement bandwidth of 1 MHz is used

The emissions limits should have the new limits in FCC Title 47, §30.203 as a baseline.







Background (2)

Two detailed proposals were considered at the RAN4 NR AH:

From R4-17000076/77:

The SEM should also have a relative component corresponding to the ACLR (reduced by 3 dB) in the two first adjacent channels.

An absolute level should limit the spectrum mask (as well as ACLR) for lower BS output power levels.

From R4-1700006:

Use FCC limits for BS with maximum Tx power > 23 dBm

Use FCC limits minus 7 dB for BS with maximum Tx power ≤ 23 dBm.







Way-Forward for BS SEM (Option 1)

Two masks are defined for BS SEM, based on scenario:

Indoor

Outdoor (Urban hotspot, Suburban hotspot)

Outdoor mask levels

FCC limits for PTx ≥ 34 dBm

Relative limits based on ACLR-6 dB for PTx < 34 dBm

Minimum level of the mask at -20 dBm

Indoor mask levels:

FCC limits minus 7 dB









Way-Forward for BS SEM (Option 2)

Two masks are defined for BS SEM, based on scenario:

Indoor

Outdoor (Urban hotspot, Suburban hotspot)

Outdoor mask levels

FCC limits 

Indoor mask levels:

FCC limits minus 7 dB









Reference Tdocs:


R4-1700006, "Proposed BS ACLR/SEM/ACS values for coexistence study for WP5D on new radio access technology" (Nokia, Alcatel-Lucent Shanghai Bell).

R4-1700076, "NR unwanted emissions for BS and UE in ITU-R response" (Ericsson).

R4-1700077, "Spectrum emission mask for NR BS in ITU-R response" (Ericsson).

R4-1700117, "Emission mask for mmWave bands" (Huawei, Hisilicon).
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Background

Category A limits are globally applicable, 

Category B limits are used in Europe (ITU region 1) and some additional countries. 

Category A are applied in a substantial part of the world, and sharing is studied under the conditions that will apply in those regions.

There may be stricter limits needed than the Category A limits for certain scenarios - Will be covered by “additional limits” in specifications

Limits should be generic - 3GPP cannot adapt general limits to specific sharing and compatibility scenarios 

Existing requirements for mobile systems in mmWave bands are not as strict as Category B limits

ITU-R is expected to base sharing studies on worst-case limits reported

Agreed that “The parameters for WP5D do also not cover all options and parameter ranges” (WF from RAN4 Reno) 







Way-Forward for Spurious emissions

A single limit for Spurious Emissions limits is submitted to ITU-R

-13 dBm/MHz (ITU-R Category A)









Reference Tdocs:


R4-1700058, "Spurious emissions for NR BS" (Nokia, Alcatel-Lucent Shanghai Bell).

R4-1700097, "Spurious emissions for mmWave" (Qualcomm Incorporated).

R4-1700119, "Further consideration on spurious emissions" (Huawei, Hisilicon).

R4-1700233, "NR spurious emissions for BS and UE in ITU-R response" (Ericsson LM).
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Blocking response for UE in LS

It is agreed to add the following not to the reply LS to ITU to capture the blocking response :

Note 3: Blocking response can be derived from the ACS and NF as being: UE noise floor + NF + ACS + 4.7dB (Assumed interfering signal bandwidth is the same as the wanted signal channel BW (200MHz), assumed interfering signal centre frequency offset to the wanted signal edge is at least 300MHz)

 







Sensitivity for the UE in the LS

UE sensitivity: it is proposed not to report this parameter as it is not crucial for compatibility studies with other systems









WF on UE sensitivity
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Background



During RAN4 NR adHoc #1, RAN4 will report to ITU-R WP5D the IMT parameters for the purpose of sharing and compatibility studies with other systems. 

BS sensitivity and blocking parameters for the ITU-R response have not been discussed prior to the ad-hoc. ITU-R WP5D proposals are discussed in [1], [2] and [3].





References:

R4-1700228 On BS sensitivity and blocking response ; Nokia, Alcatel-Lucent Shanghai Bell

R4-1700224 BS OTA sensitivity for mm wave frequencies, Ericsson

R4-1700163 Diccussion and proposal for WP 5D related parameters ; Samsung
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Way forward

BS sensitivity: it is proposed not to report this parameter as it is not crucial for compatibility studies with other systems



BS blocking: for WP 5D response, introduce a note the blocking interfering signal level will be at least equal to the ACS interfering level described by the following formula: 



ACS interfering signal level [dBm] = BS noise floor + NF + ACS + 4.7dB



Assumed interfering signal bandwidth is the same as the wanted signal channel BW (200MHz), assumed interfering signal centre frequency offset to the wanted signal edge is at least 300MHz.





The actual ACS and blocking requirement will be studied further and decided in the WI



Actual 3GPP NR requirements above 6GHz are OTA system requirements which will give at least as good blocking and ACS protection as envisaged in the response to ITU-R
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Way Forward

The text for the note to be added is as follows:



Blocking response can be derived from the ACS and NF as being: BS noise floor + NF + ACS + 4.7dB (Assumed interfering signal bandwidth is the same as the wanted signal channel BW (200MHz), assumed interfering signal centre frequency offset to the wanted signal edge is at least 300MHz)
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Proposal

It is proposed to adopt the following NF values for UE and BS for mm-wave example frequencies of 30 , 45 and 70 GHz:











These NF values are only for WP5D response. Further study will be required in the WI phase.





				30GHz		45GHz		70GHz

		BS		10dB		12dB		14dB

		UE		10dB		12dB		14dB









Weay forward on UE and BS NF for
mm-waves
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Introduction

In the last RAN4 #81 meeting, text for throughput vs SINR mapping in TR 38.803 was proposed [1] and agreed. However, there are missing or duplicated points and some text error. This contribution is to improve the text for throughput vs SINR mapping in order to make understanding clear

Discussion

The missing or duplicated points are as follows:

· There are dis-continuities such as SNIRMIN and SNIRMAX

· SNIRMAX is not derived from ThrMAX in the section but provided from Modulation and Coding Scheme (MCS) level based on the some assumptions in the section. Therefore, definition for ThrMax is not necessary.

· SNR and SNIR are used without specific difference, so it is necessary to unify one of them.



Text Proposal

<Start of Text Proposal for TR 38.803>

5.2.2 Link level performance for 5G NR coexistence

The throughput of a modem with link adaptation can be approximated by an attenuated and truncated form of the Shannon bound. (The Shannon bound represents the maximum theoretical throughput than can be achieved over an AWGN channel for a given  SNIRSNR). The following equations approximate the throughput over a channel with a given  SNIRSNR, when using link adaptation:







Where:	

S(SNIR)   Shannon bound, S(SNIR) =log2(1+SNIR)  bps/Hz
			Attenuation factor, representing implementation losses
SNRMIN  SNIRMIN  	Minimum SNIR of the code set, dB
ThrMAX 	Maximum throughput of the code set, SNIRMAX Maximum SNIR of the code setSNIR at which max throughput is reached S-1(ThrMAX), dB

[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The parameters α, SNIRMIN SNRMIN and SNIRMAX SINRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in table 5.2.2-1 represent a baseline case, which assumes: 

· 1:1 antenna configurations

· AWGN channel model 

· Link Adaptation (see table 5.2.2-1 for details of the highest and lowest rate codes)

· No HARQ

Table 5.2.2-1: Parameters describing baseline Link Level performance for 5G NR

		Parameter 

		DL 

		UL 

		Notes 



		α, attenuation 

		0.6 

		0.4 

		Represents implementation losses 



		SNIRSINRMIN, dB 

		-10 

		-10 

		Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL) 



		SNIRSINRMAX, dB 

		30 

		22 

		Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL) 





Note that the parameters proposed in table 5.2.2-1 are targeted for eMBB coexistence scenario.

<End of Text Proposal>

Reference

[1] R4-1610570, “TP for TR 38.803 SINR vs throughput mapping”, Huawei
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