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Introduction
The contribution summarizes minutes of evening AH meeting WP5D.
· Simulation assumptions
· Throughput model
· TPC model
· Noise figure 
· BS antenna configuration in Indoor
· Others
· Degradation criteria (KPIs and evaluation point)
· Range of ACIR to be evaluated
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Discussion
Throughput model
Session chair Note: 
Two companies proposed updated throughput model.
· Huawei proposed the model based on new simulation results.
· Nokia/ALU proposed the model based on the existing model, i.e. updated SINRmin and SINRhigh but used the same value of α.

Huawei (R4-167721)
	Parameter
	5G NR
	Notes

	, attenuation 
	0.75
	Represents implementation losses

	SNIRMIN, dB
	-10.0
	Based on QPSK, 0.1 rate

	SNIRMAX, dB
	30.0
	Based on 256QAM, 0.93 rate

	ThruMAX, bps/Hz
	7.48
	Based on 256QAM, 0.93 rate



Nokia/ALU (R4-168085)
	Parameter
	DL
	UL
	Notes

	α, attenuation 
	0.6
	TBD
	Represents implementation losses

	SNIRMIN, dB
	-20
	TBD
	Based on QPSK, 1/10 rate (DL) & TBD (UL)

	ThruMAX, bps/Hz
	10
	TBD
	Based on 1024QAM 1 rate (DL) & TBD (UL)



There are three discussion points
· SINRhigh
· Appropriate SINRhigh would depend on target MCS in this simulation.
· SINRmin
· SINRmin is a threshold of outage UE.
· α
· α is an attenuation factor

Discussion: 
Based on WF from Huawei
· SINRhigh
	SNIRMAX, dB
	30.0
	Based on 256QAM, 0.93 rate



· SINRmin
	SNIRMIN, dB
	-10.0
	Based on QPSK, 0.1 rate



· α
	, attenuation 
	[0.6]
	Represents implementation losses



DOCOMO: Need to remove [ ] in this meeting.
Qualcomm: Is this model for both UL and DL?
HW: both
Nokai: For α, keep 0.6 for DL but 0.4 for UL
Chair: Is SINR max/min OK?
Nokia: DL is OK, but for UL, need to see UL SINR range.
QC: 
Nokia: 
Chair: since we will discuss UL SINR range in next topic, let’s go o next topic. And then we will come back.

Decision: 		Agreement: for DL, proposed SINRmin, SINRmax, andαare agreed.

UL TPC model
Session chair Note: 
Two approaches:
Option 1: Based on fixing a target SNR, CLx-ile is derived.
Option 2: Based on fixing a target ratio of UE with maximum transmission power, CLx-ile is derived.
	Qualcomm (R4-167751)
	Analysis based on option 1

	ZTE 
(R4-168144/ R4-168145)
	Analysis based on both option 1 and 2
Rmin = -40dBm

	Nokia/ALU (R4-168087)
	Analysis based on option 2. Proposal: CLx-ile = 132 for gamma = 1

	Intel (R4-167262)
	Analysis based on option 2. 
Proposal 3: Run single network UL simulations with various CLx-ile values. The desired CLx-ile value is the one which leads to 5% of UEs transmitting at their maximum output power. This desired CLx-ile value will be used for the rest of the simulations.




It should be noted that it is observed that many UEs are in outage coverage in case of urban macro with current simulation assumptions. For example from simulation results captured in R4-168466, 10~15% DL UEs will in outage coverage. In UL case, more UEs than DL will be in outage coverage. 
Thus we may need to reconsider simulation assumptions for urban macro, which have impact on SINR such as IDS. 
	Qualcomm (R4-167751)
	One obvious observation is that adopting 200MHz allocation for UL will bring very large noise level and low PSD. Determining the RF requirements in this scenario might not be an ideal choice, therefore the UL allocation to be adopted in the simulation should be discussed.

	ZTE (R4-168145)
	Proposal 1: to reconsider the network deployment for Urban Macro scenario due to high coupling loss in high frequency. e.g. ISD.
Proposal 2: to further consider transmission bandwidth per UE, target SNR and CLx_ile for NR uplink.  




Discussion: 
We need to avoid outage UE in simulation. 
Small ISD is possible solution to avoid outage UE from both UL and DL.

Way forward
We take following approach for determining CLx-til
1st step: (re)consider possible values
· ISD (smaller than 500m): 
· Target SNR: 
· Allocated bandwidth for UL: 
· Ratio of indoor UEs
2nd step: check a ratio of UE with maximum power based on simulation results in which above parameters assumed.
3th step: determine ISD, target SNR, Allocated bandwidth, Ratio of indoor UEs as well as CLx-ile value during this meeting.
Qualcomm volunteer to provide simulation results.

Ericsson: also can consider ratio of indoor UE, 80%. 
ZTE: 
Intel: want to clarify that we don’t specify CLx-ile, only need to specify Target SINR. Two parameters: Target SINR and ratio of UE with max power.
QC: what we want to discuss is that people want to see SINR curve. Which parameters we should consider?
ZTE: is it only urban macro?
Chair: yes
ZTE: it is not consistency.
Samsung: question is that we have already agreed 80% indoor UE, why do we need to revise?
Ericsson: in order to improve outage scenario. 
QC: consider ISD = 300 and 500m, Target SNR = 15dB, allocated bandwidth 50, 100, 200MHz, indoor UE = 80, 50 and 20% for step 2.
Nokia: allocated BW = 50 means 4UE?
QC: no, for only TPC model. 
Ericsson: 
QC: intention is to fix SNR, and to consider small Noise.
DOCOMO: should include original assumption of 80% for comparison
Chair: WF is agreed.

Decision: 

Noise figure for simulation assumption
Session chair Note: 
3 companies proposed NF values.
	Ericsson (R4-168530)
	BS: 9dB (30GHz), 11dB (45GHz), 13dB (70GHz)
UE: 9dB (30GHz), 11dB (45GHz), 13dB (70GHz)

	Skyworks (R4-168076)
	BS: None
UE: 9dB (30GHz), 10dB (45GHz), 12dB (70GHz)

	Huawei (R4-167733)
	BS: 11dB (around 30GHz), 13dB (70GHz)
UE: None



Discussion: 
What is appropriate range of NF values for the simulation assumptions from technical point of view.
NEC: Just guidance: typical NF in other system used in close frequency range: 7dB for 30GHz, 9dB for 45GHz, 13dB for 70GHz. This value come from ETIS TR 103 053 which is used to specify RSL value to point to point systems in ETSI-EN302 217
Intel: application is totally different.
DOCOMO: can we go with 10dB for 30dB with side condition? The side condition is “typical value”. With this we can discuss some roof in future.
QC: support with DCM
DOCOMO: suggest 11dB for 45GHz. For 70Ghz, 13 dB because people is not sure whether the value is appropriate or not because implementation will be complicated.
Orange: don’t agree with 10dB for 30GHz
Qualcomm: 
Ericsson: not agree with QC. 10 with [] is proposed.
DCM: To orange, at least 30GHz, OK?
Orange: no. need time to discuss all value.
Chair: do you intend to discuss during this meeting?
Orange: during this meeting.
HW: 10dB with [] can not accept

Decision: 	no agreement

BS antenna configuration in Indoor
This is already agreed in online session.

Other simulation assumptions
Session chair Note: 
Based on initial evaluation, some parameters request to be updated.

Network layout and antenna radiation pattern for dense urban
Session chair Note: 
There are three options
From RAN1 agreement
· Option 1: NR BS is deployed in the center of hotspot area
· Option 2: NR BS is deployed on the circle of each Micro cell.
From Intel’s proposal (option3)
	Intel (R4-167262)
	Proposal 1: Apply the UMa layout in the UMi deployment scenario with a smaller ISD (e.g. ISD=57.9m).



Antenna configuration is related to network layout. There are two options, which are RAN1 agreements.
· If NR is deployed in the center of hotspot area, Option 1 would be feasible.
· If NR is deployed in NR BS is deployed on the circle of each Micro cell, Option 2 would be feasible.
· If Intel’ proposal is agreed, the same antenna radiation pattern as that for urban macro would be beasible

	Option 1: 
Omni in horizontal, directional in vertical (5dBi gain, HPBW 400, vertical tilt 900, Am=20dB, SLAv=30dB), 
Dropping in the center of the hotspot area
Option 2:
 Directional in horizontal, directional in vertical (8dBi gain, HPBW = 650, vertical tilt 900 , Am=30dB, SLAv=30dB ),
 One-sector deployment, Dropping of TRP and TRP antenna orientation according to TR 36.897 (non co-channel hetnet deployment)



Discussion: 
Nokia: which direction shall we assume in micro?
Intel: not make sense, more complicated. Other option is the same layout as urban macro.
Huawei: For nokia, it’s not new deployment model. This is RAN1 agreement. For Intel, your proposal is similar to urban.
Nokia: In TR, scenario of simulation is specified. It is more complicated.
Intel: concern is that we need much time to calibrate. 
Samsung: strange to apply urban macro scenario to dense urban. If use micro scenario, two layer scenario should be used.
Intel: Difference is ISD
Nokia: where is aggressor system?
Chair: same manner with agreement in the last meeting.
ZTE: you can double check where is the aggressor system

Companies’ view on deployment scenario
Option 1: Nokia, ZTE, Huawei, Samsung, Ericsson
Option 2: Ericsson
Option 3: Intel, Nokia

Nokia: do not have much time, we have already calibrated Option 1 and 3.
Intel: have similar view with Nokia
Huawei: Option 2 can get more beam forming gain but if companies are OK with option 1, then OK
ZTE: Option 2 comes from operator’s demand in RAN1. Option 1 is omni?


Decision: 		no consensus

Antenna configuration
Session chair Note: 
There are two options fon the number of antenna elements for 30GHz:
· Option 1: Only one panel is assumed, (NV,NH) = (8, 16) (agreement in the last RAN4 meeting)
· Option 2: (M,N,P,Mg,Ng) = (4,8,2,2,2). (d_H,d_V)= (0.5, 0.5)λ

There are two options fon the number of antenna elements for 70GHz:
· Option 1: Only one panel is assumed, (NV,NH) = (8, 16) (agreement in the last RAN4 meeting)
· Option 2: (M,N,P,Mg,Ng) = (8,16,2,2,2). (d_H,d_V)= (0.5, 0.5)λ
	Huawei (R4-168395)
	At 30GHz
Baseline: Only one panel is assumed, (NV,NH) = (8,16). (dV,dH) = (0.5, 0.5)λ.
An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.
At [45] and 70GHz
Baseline: Only one panel is assumed, (NV,NH) = (8,16). (dV,dH) = (0.5, 0.5)λ. 
An additional 3dB gain is added to the total beamforming gain to account for two polarization directions.

	ZTE (R4-168151)
	At 30GHz:
Baseline: (M,N,P,Mg,Ng) = (4,8,2,2,2). (d_H,d_V)= (0.5, 0.5)λ
At 70GHz:
Baseline: (M,N,P,Mg,Ng) = (8,16,2,2,2). (d_H,d_V)= (0.5, 0.5)λ



Discussion: 
Decision: 		no discussion because this topic has already agreed in online session.

Network layout for multi operators
For clarification on indoor scenario
	Intel (R4-167262)
(For indoor office)
	Proposal 2: Two layouts shift simultaneously, with one shifting to the left and the other one shifting to the right. The shift is uniformly distributed between 1.5m to 8.5m.



Discussion: 
Can we agree this proposal?

Decision: 		The document was not treated.


Session chair Note: 

Necessity of both coordinated and un-coordinated model
	Nokia (R4-168084)
(For all scenarios)
	it is proposed to consider Uncoordinated operation (100% grid shift) only as the multi-operators layouts for the three scenarios (Urban macro, Dense urban, and  Indoor)



There are different views among companies.

Discussion: 
Option 1: 
For urban macro, both coordinated and uncoordinated operation (100%grid) is assumed, 
For dense urban and indoor, agreed network layout is assumed

Option 2: 
For urban macro, only uncoordinated operation  (100%grid)is assumed, 
For dense urban and indoor, agreed layout is assumed

Option 3: 
For urban macro, dense urban and indoor, only uncoordinated operation (100%grid) is assumed, 
Note that: need to newly specify uncoordinated operation (100%grid) for dense urban and indoor.


Decision: 		no agreement


Session chair Note: 


Degradation criteria (KPIs and evaluation point)
Session chair Note: 
There are three options.
Option 2 and 3 are proposed for evaluation of lower side. 
Option 3 comes from the fact that 5%-ile throughput for urban macro with current simulation assumption is zero. If a ratio of outage UE (i.e. a ratio of UE with lower SINR than -10dB) become small, Option 2 can be used.
	Option 1: average network throughput loss



	Option 2: 5%-ile CDF E-UTRA DL throughput loss 



	Option 3: 5% CDF E-UTRA DL throughput loss (proposed by Ericsson: R4-168532)
The probability that the UE throughput loss in higher than 5%.
1. For a specific ACIR, we plot the TP loss cdf as shown in figure below and derive the probability for 5%-throughput loss
1. Then we plot the difference (100-5%loss probability), so that we can find out that, what is the probability for having throughput loss higher than 5%. 





Discussion: 
Can we agree option 1 and option 2?

Decision: 		The document was not treated.

1

1

oleObject1.bin

image2.wmf
(

)

[

]

(

)

100

)

(

_

_

%

5

)

(

_

_

%

5

)

(

_

_

%

5

%

_

_

%

5

´

=

-

=

=

a

a

ACIR

Th

UE

ile

ACIRi

Th

UE

ile

ACIR

Th

UE

ile

ACIRi

Th

UE

ile


oleObject2.bin

image1.wmf
(

)

[

]

(

)

100

)

(

_

_

)

(

_

_

)

(

_

_

%

_

_

´

=

-

=

=

a

a

ACIR

Th

Network

Av

ACIRi

Th

Network

Av

ACIR

Th

Network

Av

ACIRi

Loss

Th

Av


