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Introduction 
The work plan for spherical coverage has been agreed in RAN4#85 as follows [1]:
· Initiate offline and email discussion (after RAN4#85) on the use cases and model assumptions for NW performance analysis
· RAN4 NR AH #4 (January ’18)
· Initial discussion of simulation results (Both EIRP CDF and Network) based on the harmonized assumptions in this way forward.
· Propose harmonized NW model assumptions and update based on preliminary analysis. 
· RAN4 #86 (February ’18)
· Deadline to submit the EIRP CDF simulation results based on the harmonized assumptions. Target preliminary EIRP CDF spherical requirement, based on the simulation outcomes.  
· Continue to improve the NW simulation accuracy reflecting initial EIRP CDF requirement (from AH #4)
· Initial discussion of measurement results for prototype devices
· RAN4 #86bis (April ’18)
· Continue to improve the NW simulation accuracy reflecting preliminary EIRP CDF requirement (#86)
· Continue to improve the prototype measurement effort and compare to preliminary EIRP CDF simulation
· RAN4 #87 (May ’18)
· Finalize the spherical coverage requirement for handheld UEs based on the contributions 

This document captures the email discussion on the use cases and model assumptions for NW performance analysis.
Assumptions for NW analysis
From the agreed WF [1]:
· Two approaches ([R4-1712382], [R4-1713849]) are discussed in RAN4#85.  
· Assumptions for NW performance analysis to be discussed by email after RAN4#85 for the inputs below:
· Operators to provide guidance on deployment scenarios and use cases
· In absence of guidance TR 38.803 scenarios to be considered
· The minimum UE peak EIRP adopted in the simulation shall be modified in accordance with outcome of RAN4#85
· The following modeling confirmation or enhancements to 38.803 assumptions are needed to assess impact of spherical coverage on network. The list of parameters which can be modified include (but not limited to)
· ISD
· UE indoor/outdoor ratio (All UEs indoor for Indoor Office, All UEs outdoor for dense urban and Macro) 
· Coverage definition and coverage requirement (currently outage is defined as min SINR less than -10dB)
· UE elevation (It is currently fixed at 90 degree)
· Reference antenna pattern CDFs that parameterizes (percentile, EIRP) the spherical coverage requirements (FFS)
· Partial resource allocation (Not allocating all PRBs to UE) (FFS)
· Body Blockage, Handgrip, cover materials (FFS)
· All modifications compared to the baseline in TR 38.803 need to be documented
· Performance metrics 
· Guidance from operators is requested for given deployment scenarios and use cases
· DL and UL throughput, outage

Views on deployment scenarios, use cases, performance metrics
Views on deployment scenarios, use cases and performance metrics, particularly from operators, are welcome.
	Company name
	Proposal/comment

	Telstra 
	For evaluation of EIRP cdf and spherical coverage in the simulation only
Additional Deployment Scenarios: 
Dense Urban Macro: from existing macro sites in dense areas for the coverage of street/vehicle/higher floors in a high rise building. 
Suburban street micros: street corners micoro gNB: propagation to suburban streets/frontyard/backyard & home front & inside of window facing gNB

	Telstra 
	Use cases:
eMBB, wearable IOT
Performance : as per TR 38.913 and TR 38.803; 
Requirements on 20 percentile of EIRP cdf

	Samsung
	On the deployment scenarios, we suggest to use urban macro, dense urban, indoor hotspot scenarios for 30GHz as described in TR 38.803. The results from these representative scenarios are expected to largely carry over to the other scenarios; however, additional scenarios as proposed by operators can also be optionally simulated. 
Co-existence simulation is described in TR 38.803. For the purpose of spherical coverage evaluation, single operator simulation is sufficient. 

	Qualcomm
	Deployment.
Our proposal is to start from existing scenarios defined in TR 38.803 and modifying those ones to get more realistic assumptions. Introducing new scenarios based on different layout would imply a re-calibration phase which could take long time.
InH scenario can be used as is.
Our proposal is to avoid Urban Micro scenario and modify Urban Macro to resemble a Micro deployment. In particular, several configurations can be adopted by modifying the following parameters and keeping hexagonal layout: ISD, BS antenna Height, minimum UE-BS distance and BS TRP/EIRP. Input should come from operators, however possible configurations to be evaluated are the following:
· Configuration 1 (similar to UMi): 
· BS EIRP ~64dBm (configuration similar to UMi in TR 38.803)
· Antenna Height: 10m
· Min UE-BS 2D distance: 5m
· Configuration 2 (similar to UMa): 
· BS EIRP ~74dBm (configuration similar to UMi in TR 38.803)
· Antenna Height: 25m
· Min UE-BS 2D distance: 15m
For both configurations, several ISD distance can be evaluated to understand the possible range of coverage (example of possible options: 100, 200, 300, 400, 500m).
Regarding the Indoor/Outdoor ratio, in order to understand the impact to the outdoor coverage of UEs, the following configurations can be tested:
· All UE outdoors 
· 20% UE indoor
· 40% UE indoors

	Apple
	Use indoor and dense urban scenarios defined in TR38.803 as baseline for FR2.

	LG
	For deploy scenarios, we prefer to use indoor scenarios based on TR38.803 assumptions. 

	Docomo
	NR UE of 28 GHz shouldn’t have worse sensitivity ("spherical" EIS) compared to at least that of LTE such as B42 whose level is -93 dBm/20MHz ( -89 dBm/50MHz). Spherical means at least 80% of full sphere i.e. CDF 20 %tile.



Proposed NW modelling changes 
Companies are invited to propose any changes to the modelling parameters.
	Company name
	Proposal/comment

	Telstra
	Additional deployment scenario network model parameters
Dense Urban Macro
ISD: 240m, base station antenna ht: 30m Indoor/outdoor UE ratio: 40:60; other parameters as per TR 38.803
Suburban street micros
ISD: 300m; base station ht: 7-8m indoor/outdoor UE ratio: 70:30. other parameters as per TR 38.803


	Samsung
	UE fixed elevation of 90 degrees should be changed to uniform distribution from 0 to 180 degrees.


	Qualcomm
	UE resource allocation:
· A reduced allocation, down to 20MHz can be simulated in order to increase coverage in noise limited scenarios
Power Control:
· PC set in TR 38.803 is targeting to 15dB. It should be update to target at least 22dB which is the maximum SINR agreed in TR 38.803 tables. 
UE elevation. Two options:
· Random distribution (uniform from 0 to 180)
· Gaussian distribution, with parametric mean and variance. For instance mean=45 degrees and variance 10 degrees mean that UE is tilted compared to the ground with an average value of 45 degrees and sigma=10 degrees
Hand and blockage model. Two options:
· Fix value over the sphere. The value could belong to a lognormal distribution to be specified (in case of sigma 0 attenuation is fixed)
· Angular mapping: only one angular region is subject to blocking. In this case, within the blocking region a lognormal distribution could be applied, while the other region is free of blocking
Spherical coverage evaluation. Two options:
· Evaluating spherical coverage with real antenna radiation pattern. This could be complicated and time consuming due to the need of computing cross gains for inter-cell and adjacent channel interference (need to have a sphere of data for all possible beam patterns). This option could be further studied 
· The model of 2 panels with 2x2 patched could represent a good starting point for evaluating the achievable SINR. In order to evaluate the impact of spherical coverage a comparison between the following configurations can be made (this could be the default option):
· Configuration 1: one panel is active
· Both panels are active

	Apple
	· For outdoor scenario all users are outdoor
· Model spherical coverage by applying spatial mask and change UE elevation from 0 to 180 degree to achieve a target CDF ( -y dBm from peak at x %-tile)
· No Body blockage and hand grip modelling as baseline
· Possible to simulate reduced resource allocation if coverage extension in needed

	LG
	· If Dense urban scenario is considered, no indoor UE or 20% indoor UEs could be considered
· Use UE antenna radiation pattern in TR38.803 and consider total implementation loss for peak EIRP




Harmonized simulation assumptions
Based on the views in Sec 2.1 (scenarios), the following observations can be made. 
Observation 1-1: Most companies agree that indoor hotspots should be included in simulation.
Observation 1-2: For dense urban scenario, two companies propose to use the scenario as described in TR38.803; one company proposes to modify urban macro scenario in the TR to resemble urban micro; one company proposes not to simulate it.
Observation 1-3: For urban macro scenario, two companies propose to simulate; two companies propose not to simulate.
Observation 1-4: One company proposes additional scenarios to simulate, namely “Dense urban macro” and “Suburban street micros”.
Based on the above observations, the moderator’s proposals and recommendations are as follows:
Proposal 1-1: At least indoor hotspots scenario as described in TR 38.803 should be simulated.
Proposal 1-2: For dense urban scenarios, decide from the following options:
· Option 1: Use the scenario as described in TR 38.803
· Option 2: Modify urban macro scenario to resemble a “dense urban” scenario (e.g. ISD, BS/UE height, channel model, indoor/outdoor ratio, etc)
· Recommendation: Discuss pros and cons of Option 1 and 2 in the Jan meeting, and make a decision if possible. 

Proposal 1-3: For urban macro scenario, decide from the following options
· Option 1: As described in TR 38.803 (ISD=200m)
· Option 2: Not simulated
· Recommendation: Option 1 is recommended. 

Proposal 1-4: Other scenarios to be considered:
· “Dense urban macro” (details FFS)
· “Suburban street micros” (details FFS)
· Recommendation: Discuss the need for additional scenarios in the Jan meeting, and make a decision if possible. 

Based on the views in Sec 2.2 (NW modelling changes), the moderator’s proposals are as follows:
Proposal 2-1: UE elevation distribution is modified to be uniform from 0 to 180 degrees.
Proposal 2-2: For UE resource allocation, decide on the need for reduced bandwidth and if needed, the value(s) that should be simulated, e.g. 20MHz or 100MHz.
Proposal 2-3: For indoor/outdoor UE ratios, decide on the need for additional ratio(s) and if needed, the additional ratios for each agreed scenario, e.g. 0% or 20% or 40% indoor.
Proposal 2-4: No body blockage and hand grip modelling as baseline. The need for body blockage and hand grip modelling is FFS.
Proposal 2-5: For UE antenna pattern modeling (that parameterizes (percentile, EIRP) the spherical coverage requirements), consider the following options:
· Option 1: Use 38.803 UE 2x2 antenna configuration with implementation loss
· Option 2: Up to each company. Companies do not need to disclose the UE antenna pattern assumed in simulation but need to provide the resulting EIRP CDF.

Conclusions
Email discussion summary is presented in Sec 2.1 and 2.2. Moderator’s proposals/recommendations are presented in Sec 2.3 for discussion and decision in the Jan ad hoc meeting. 
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