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Introduction
The contribution summarizes minutes of evening AH meeting where the following topics are handled.
· Co-existence simulation study (7:00 ~ 8:00 PM)
· Simulation assumptions
· How to derive ACLR/ACS from ACIR
· RF parameters not related to Co-existence simulation (8:00 ~ 9:00 PM)

Discussion
Simulation assumptions


  
Discussion: 
Simulation assumptions for urban macro
· Assumptions and parameters:
· 200 MHz B/W
· 300 m ISD
· 0% indoor user ratio (assuming indoor users are served by small cells at 30 GHz)
· Alternative 
· DL: ISD=200m, CBW=200MHz, indoor UE ratio =20%
· UL: ISD=200m, CBW=200MHz, indoor UE ratio =20%, 

Samsung: Question to Nokia, Do you have any ACIR output?
Nokia: Try to avoid doing this way. You can do the simulation.
Qualcomm: We have concern on 0%. Need offline discussion based on alternative. 
Nokia: Can Qualcomm study again? 
QC: This is not my proposal but from operator. If operator prefers 0%, then no strong opinion.
Huawei: We should keep RAN1 assumption. We are OK with smaller parameter. But we cannot remove simulation parameters. 
Nokia: Fine with alternative.
Samsung: Support alternative. Alternative assumption can achieve realistic ACIR value.
Nokia: if operators are OK, we are OK. In alternative, 5%-til UE is still outage.
Samsung: in our simulation results, 5%-tile UE is not outage.
Ericsson: if there are no objection, alternative 2 should be ageed.
Huawei: in Alternative, ISD should be 300m. 200m is not urban macro.
Nokia: there is only one company having objection. We don’t want to do same discussion tommowr
Huawei: still have concern. 

In Urban macro, coordinated or not (100% grid shift)?
Samsung: OK

Status:  need further discussion.

How to determine ACLR/ACS from ACIR


Discussion: 
Ericsson: agree with the WF
Qualcomm: Generally OK, What do you intend to “equal or less than”. 
Intel: Average among companies?
Verizon: “less than” should be removed.

Status:  need further discussion.

RF parameters not related to co-existence 
Duplex Method
Session chair memo
Option 1: TDD
Option 2: TDD. FDD is FFS
Option 3: no answer (up to RAN plenary)

Discussion: 
Possible WF: FFS

Ericsson: Try to capture answer in WF in this meeting. For ITU, Op1, for RAN4, Op2. 
DOCOMO: can we just go to Op2? This is middle way. FFS in LS should be avoided. FDD can be discussed further in RAN4.
Chair: can we agree Op2?
Ericsson: No
DOCOMO: let us clarify my intention. TDD is capture in LS. In RAN4 WF, it is captured that FDD is FSS. 
Verizon: in mmWave, are there any requests for FDD?
Ericsson: So far, not available

Agreement: 
Answer to ITU: TDD
WF in RAN4: FDD and SDL can be further studied.

Status: 	

Channel bandwidth (MHz)
Session chair memo
It was discussed whether we should answer single channel bandwidth or not.
It seems that most companies are OK with single channel bandwidth.
200 MHz and […, 80MHz, …] were proposed.

Discussion:
Possible WF: channel bandwidth = 200MHz

Huawei: clarify whether single carrier or single value. We don’t agree channel bandwidth. CA can be used.
Ericsson: could be CA, but need clear view.
Samsung: need clear view. If we discuss CA case, more complicated. CBW should be single carrier.
Huawei: if follow Ericsson’s comment, need to change terminology. 
Vodafone: bandwidth used by system
Samsung: our preference is 200M in single carrier. And currently we use 200MHz single carrier in our co-existence study.
Ericsson: whether system BW or not does not have impact on ITU-R study
DOCOMO: Response to ITU is 200MHz only. And we clearly mention “how to realize BW is further study” in RAN4 WF
Intel: similar view with DCM.  In RAN4 WF, it mention “CBW is further study”
Huawei: ITU need only BW. Should separate BW to ITU and single carrier discussion.
Huawei: need to put note for information that RAN4 have not finished yet.
KT: has concern about “system band width”. 
DOCOMO: alternative from HW: “note 200M is assumption for RAN4 co-ex study”
Nokia: ITU does not need note. 
Docomo: in general, there parameters are the same situation. Then general note for all parameters. We can share our status to WP5D.
Huawei: not generic note but specific note.

WF:
Each company need to bring a generic note to share RAN4 status to ITU-R. 
Then if we agree the generic note, then we agree 200MHz as ITU-R response.


-----
Response to ITU-R: 200MHz
WF in RAN4: Single carrier channel BW is FFS


Status: 	


Signal bandwidth (MHz)
Session chair memo
Followings were proposed.
[90% of channel bandwidth]
>90 % of channel bandwidth
Equal to channel bandwidth.

Discussion: 
Possible WF: >90 % of channel bandwidth. Details value will be updated based on outcome of spectrum utilization discussion in AH meeting.


Status: 	

BS side
Power dynamic range (dB)
Session chair memo
It seems that most companies are OK with no DL power control
Since ITU-R has their own antenna configuration assumptions, we can answer conducted based power rather than OTA based one.

Discussion: 
Possible WF: 0 dB

Nokia: Don’t disagree.  We don’t need to define minimum transmit power. 
Intel: firstly we should need definition.
Ericsson: This is not for requirement but for sharing study. From BS side, always same power.
Intel: is this conducted power or OTA?
Ericsson: in this case, conducted power.

Agreement
we answer conducted based power based on ITU-R assumption
we don’t need power dynamic range in BS side

Status: 	


Spectral mask, ACLR, Spurious emissions
Session chair memo
Under discussion in RF session (SEM and spurious emission) and Co-existence session (ACLR)
Should we answer these parameters based on the specific CBW (e.g 200M)? 
Discussion: 

Status: 	



Noise figure
Session chair memo
30GHz: 9 or 11 dB
45GHz: 11 or 13 dB
70GHz: 13 or 15 dB

Discussion: 

Status: 	


Sensitivity
Session chair memo
It was discussed that ITU-R may not use this value for their sharing study.

Discussion: 
Possible WF: In Jan. AH meeting, this parameter is low priority

Status: 	


Blocking response
Session chair memo
In this meeting, no companies proposed blocking response.
Discussion: 
Possible WF: In Jan. AH meeting, this parameter is low priority

Status: 	


ACS
Session chair memo
ACS is derived from simulation so we will skip in this ad hoc meeting.

SINR operating range
Session chair memo
Regarding the question from RAN4 “that the possible SINR range is very large and it is not clear what aspect of SINR that is requested”, the answer of WP5D is that the meaning of SINR range is in fact a mapping table between throughput and SINR for IMT-2020 in order to simulate IMT-2020 throughput loss due to external interference, in a form similar to Tables A.6 and A.7 found in TR 36.942. In case this type of mapping table would be available, WP5D would welcome that information.
Table in TR 36.942
	Parameter
	DL
	UL
	Notes

	α, attenuation 
	0.6
	0.4
	Represents implementation losses

	SINRMIN, dB
	-10
	-10
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL)

	SINRMAX, dB
	22
	15
	Based on 64QAM 4/5 (DL) & 16QAM 3/4 (UL)



For NR, following SINR vs throughput model is assumed for WP5D simulation in RAN4.
	Parameter 
	DL 
	UL 
	Notes 

	α, attenuation 
	0.6 
	0.4 
	Represents implementation losses 

	SINRMIN, dB 
	-10 
	-10 
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL) 

	SINRMAX, dB 
	30 
	22 
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL) 



Discussion: 
Possible WF: -10 ~ 30 (for DL)

UE side
Power dynamic range (dB)
Session chair memo
Since ITU-R has their own antenna configuration assumptions, we can answer conducted based power rather than OTA based one.

Discussion: 
Possible WF: 63 dB

Status: 	



Spectral mask, ACLR, Spurious emissions
Session chair memo
Under discussion in RF session (SEM and spurious emission) and Co-existence session (ACLR)
Should we answer these parameters based on the specific CBW (e.g 200M)? 
Discussion: 

Status: 	


Noise figure
Session chair memo
30GHz: 9 or 11 dB
45GHz: 11 or 13 dB
70GHz: 13 or 15 dB


Sensitivity
Session chair memo
It was discussed that ITU-R may not use this value for their sharing study.

Discussion: 
Possible WF: In Jan. AH meeting, this parameter is low priority

Status: 	


Blocking response
Session chair memo
In this meeting, no companies proposed blocking response.
Discussion: 
Possible WF: In Jan. AH meeting, this parameter is low priority

Status: 	


ACS
Session chair memo
ACLR is derived from simulation so we will skip in this ad hoc meeting.

SINR operating range
Session chair memo
Regarding the question from RAN4 “that the possible SINR range is very large and it is not clear what aspect of SINR that is requested”, the answer of WP5D is that the meaning of SINR range is in fact a mapping table between throughput and SINR for IMT-2020 in order to simulate IMT-2020 throughput loss due to external interference, in a form similar to Tables A.6 and A.7 found in TR 36.942. In case this type of mapping table would be available, WP5D would welcome that information.
Table in TR 36.942
	Parameter
	DL
	UL
	Notes

	α, attenuation 
	0.6
	0.4
	Represents implementation losses

	SINRMIN, dB
	-10
	-10
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL)

	SINRMAX, dB
	22
	15
	Based on 64QAM 4/5 (DL) & 16QAM 3/4 (UL)



For NR, following SINR vs throughput model is assumed for WP5D simulation in RAN4.
	Parameter 
	DL 
	UL 
	Notes 

	α, attenuation 
	0.6 
	0.4 
	Represents implementation losses 

	SINRMIN, dB 
	-10 
	-10 
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL) 

	SINRMAX, dB 
	30 
	22 
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL) 



Discussion: 
Possible WF: -10 ~ 22 (for DL)

Status: 	
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Discussion on simulation assumptions














Back ground


			Scenarios			Comments on online session 


			urban			30G			DL			What is realistic scenario taking into account low outage UE rate?			Coordinated or not?



			urban			30G			UL


			indoor			30G			DL			No comment


			indoor			30G			UL


			indoor			45G			DL


			indoor			45G			UL


			indoor			70G			DL


			indoor			70G			DL


			dense urban			30G			DL			For micro BS, coordinated or not.
			Minimum distance between BS and UE should be 10m? Indoor distance should be fixed when negative distance.



			dense urban			30G			UL


			dense urban			45G			DL


			dense urban			45G			UL


			dense urban			70G			DL			What is realistic scenario taking into account low outage UE rate?




			dense urban			70G			DL
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Urban macro


			What is realistic scenario taking into account low outage UE rate?


			Possible WF: 


			DL: ISD=200m, CBW=200MHz, indoor UE ratio =20%


			UL: ISD=200m, CBW=200MHz, indoor UE ratio =20%, 


			














Urban macro


			Coordinated or not (100% grid shift)?


			What is Samsung’s view? 


			If Samsung is OK, it seems that there are no objection on un-coordinated (i.e. 100% grid shift) 














Dense urban


			What is realistic scenario taking into account low outage UE rate?


			Possible WF: 


			indoor UE ratio =20%


			For micro BS, coordinated or not?


			Possible WF: 


			Should we consider following details?


			Minimum distance between BS and UE should be 10m? Indoor distance should be fixed when negative outdoor distance? 

















Dense urban


			What is realistic scenario taking into account low outage UE rate?


			Possible WF: 


			indoor UE ratio =20%








			For micro BS, coordinated or not?


			Possible WF: 














Dense urban


			Should we consider following details?


			Minimum distance between BS and UE should be 10m? Indoor distance should be fixed when negative outdoor distance? 





			Possible WF: 














Indoor


			It seems that we don’t need to modify simulation assumptions














[example] Time schedule for ACLR/ACS





Modify assumptions


(if needed)





ACIR for each scenario will be provided


ACIR to be used for ACLR/ACS discussion will be determined





(1)


Simulation evaluation





(2)


ACIR value discussion








Information on feasible ACLR/ACS will be provided








Companies will reach a consensus on ACLR/ACS





Answer to WP5D will be agreed


(3) 


feasible ACLR/ACS information form companies


(4) 


ACLR/ACS discussion


(5) 


Discussion on LS


Deadline in the above schedule is just for example.


Realistic schedule should be determined in addition to action items, especially  for (1)


(if we modify simulation scenario, we should take into account of schedule for (1).)


Details of each action item are descried in later pages.


			Event			11/14
~18			11/21
~25			11/28
~12/2			12/5
~9			12/12
~16			12/19
~23			12/26
~30			1/2
~6			1/9
~13			1/16
~20
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			ACIR



			ACLR
ACS

































































Time schedule


			will be added later.
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Background


Simulation results from different companies have shown that with the current assumptions and parameters for UMa No. 1 and 5 (aka. 200 MHz B/W, 500 m ISD, 80% indoor user ratio):


> 5% of the UE have <-10 dB SINR in the UL and DL, and thus have 0 throughput, hence the 5%-tile throughput loss of the system is NA.


> 80% of the UE need to transmit with maximum power to achieve an UL SINR of 15 dB for meaningful throughput.


On the other hand, simulation results from different companies have shown that with the current assumptions and parameters for UMa UL No. 11 (aka. 20 MHz B/W, 300 m ISD, 20% indoor user ratio):


< 5% of the UE have <-10 dB SINR in the UL and DL, and thus the 5%-tile throughput loss of the system can continue to be used as coexistence metric.


But 180 MHz (90%) of the UL B/W is left unused.














Way forward


Adopt the following assumptions and parameters for Uma DL and UL coexistence simulation in order to achieve a meaningful 5%-tile metric, as well as a higher UL B/W efficiency.


Assumptions and parameters:


200 MHz B/W


300 m ISD


0% indoor user ratio (assuming indoor users are served by small cells at 30 GHz)


Resultant CDFs of UE TX power, as well as DL and UL SINR are provided in the following slides for information.











UE TX power











DL and UL SINR
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WF on how to determine ACLR/ACS for WP5D


NTT DOCOMO, Inc.











Back ground


			In legacy study, basically


			BS ACLR was derived from ACIR with xx dB UE ACS


			BS ACS was derived from ACIR with xx dB UE ACLR


			ACIR was derived from co-existence study





			In NR, there are discussion that we need to consider how to make balance between ACS of UE and ACLR of BS and vice versa.


			














WF: How to determine ACLR/ACS for WP5D


			(1) Companies provide ACIR derived from simulation results (by xx, Dec.)


			(2) Companies determine ACIR to be used for ACLR/ACS discussion based on the derived ACIR (by xx, Dec.)


			(3) Companies, especially UE venders and BS venders, provide information on feasible UE ACLR/UE ACS and/or BS ACLR/BS ACS. (by xx, Dec.)


			(4) ACLR and ACS for WP5D are determined based on following approach: (by xx, ?)


			Companies propose BS ACLR and UE ACS for DL


			Companies propose UE ACLR and BS ACS for UL


			Companies discuss the proposed ACLR/ACS and determine ACLR/ACS for WP5D taking into account following manner.


			We need to take into account feasibility provided in (3)


			Proposed ACLR/ACS should meet following:


			[1 / ( (1/ACLR) + (1/ACS) )] is equal or less than the determined ACIR.


			(5) based on the determined ACS/ACLR, reply LS are discussed (in #AH meeting).





			Note: (1) and (2) need to be done in parallel with (3)














[example] Time schedule for ACLR/ACS





Modify assumptions


(if needed)





ACIR for each scenario will be provided


ACIR to be used for ACLR/ACS discussion will be determined





(1)


Simulation evaluation





(2)


ACIR value discussion








Information on feasible ACLR/ACS will be provided








Companies will reach a consensus on ACLR/ACS





Answer to WP5D will be agreed


(3) 


feasible ACLR/ACS information form companies


(4) 


ACLR/ACS discussion


(5) 


Discussion on LS


Deadline in the above schedule is just for example.


Realistic schedule should be determined in addition to action items, especially  for (1)


(if we modify simulation scenario, we should take into account of schedule for (1).)


Details of each action item are descried in later pages.


			Event			11/14
~18			11/21
~25			11/28
~12/2			12/5
~9			12/12
~16			12/19
~23			12/26
~30			1/2
~6			1/9
~13			1/16
~20
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ACS

































































Time schedule


			will be added later.
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