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Discussion and Decision
1. Introduction
The following is agreed in RAN1#73:

Conclusion: take the following bullets as working assumption.
· Three evaluation cases for 3D channel modeling calibration

· First phase: 
 (Case 1): Geometry and coupling loss, elevation related parameters (without modelling of fast fading)
· K = 1, M
· Second phase: 
· (Case 2): Baseline performance with K = 1

· Transmission scheme, total number of antenna ports and elements FFS

· 1-1 mapping from antenna elements to antenna ports 

· Full buffer and 10 users 

· Note: Does not have any impact on choice of traffic model, number of UEs, and antenna configuration for later performance assessments

· (Case 3): Baseline performance with K = M
· Transmission scheme, total number of antenna ports and elements FFS

· M vertical antenna elements are mapped per antenna port

· Full buffer and 10 users 

· Note: Does not have any impact on choice of traffic model, number of UEs, antenna configuration for later performance assessments

· For cases 1&3, companies are encouraged to provide reference results using corresponding 2D channel model
· For Case 1, UE attachment is modeled considering LOS angles only

· When K = M, for both UMa and UMi, example electrical downtilt values are qetilt = 96, 99, 102 (in degree).

· For Cases 2 and 3, UE attachment modeling is FFS

· Whether to use LOS angles only, or to take into account ESD and median EoD as well, for RSRP modeling.
· Note: multiple downtilt value is needed in the first phase (case 1) for evaluation and investigation, and the group may converge on a single donwtilt value per calibration  scenario (e.g., 3D UMi, 3D UMa, antenna spacing, etc) in the second phase  (cases 2&3).

Also according to the SID an objective is to

· Generate baseline simulation results (corresponding to a number of antenna ports and transmission scheme supported by Rel-11) with the modified evaluation methodology
2. Simulation assumptions and metrics
With respect to the simulations for channel model calibration and baseline results, the following could potentially serve as a set of metrics to be evaluated. Note that the metrics to be evaluated for the simulations have different purposes. At the end we do not need to evaluate all the metrics for all simulation cases. 
Metrics for checking physical UE locations: This can be useful for calibration of the UE drop procedure considering UEs at different heights. A cumulative density function (cdf) of LOS EODs can be considered for this purpose.
Metrics for checking pathloss equations: The first phase of the 3D channel model calibration exercise as agreed in RAN1#73 is ideally suited for checking the pathloss equations. Coupling loss and geometry based on LOS pathloss can be used as metrics here. Note that no fast-fading channel is used for this activity.

Metrics for checking channel coefficient generation: The steps of channel coefficient generation (fast-fading channels) can be well studied by various metrics – similar to what has been noted in earlier published literature [1]. Examples of such metrics include cdf of the composite ESD at the BS, cdf of the composite ESD at the UE and the cdf of the mean EoD or EoD offset.
Metrics for system performance: The purpose of these metrics is to evaluate system level performance. Geometry based on fast-fading channel could be a relevant metric in this case. This can be defined as the cdf of linearly averaged wideband SINRs for an effective SISO system. In addition to geometry based on fast-fading channels, UE throughput cdfs, average, 5th percentile UE throughput values may be used.                                                                                                                                                                                                                                                                                                                                                                             
3. Transmission modes and antenna configuration
For evaluating system performance, additional assumptions on transmission modes, antenna configurations are also needed. The following table summarizes the simulation assumptions that can be used as a starting point for discussion.
Table 1: simulation assumptions

	Parameter
	Value

	Shadow fading
	3D-UMa: 4dB (LoS), 6dB (NLoS), 7dB (O2I)

3D-UMi: 3dB (LoS), 4dB (NLoS), 7dB (O2I)

	Duplex method 
	FDD

	Network synchronization
	Synchronized

	Handover margin
	1dB 

	Downlink transmission scheme 
	TM10

	Downlink scheduler
	Proportional fair, single cell SU-MIMO with rank adaptation

	Downlink link adaptation
	Periodic wideband CQI, wideband PMI (mode 1-1)

5ms periodicity, 
6ms delay total
CQI measurement error: None

	Downlink HARQ
	Maximum four transmissions

	Antenna configuration for phase 2 case 3
	Cross-polarized antennas at the base-station and at the UE

K=M=10
0.5 wavelength separation at the base-station

Antenna complex weight as agreed for calibration

2x2, 4x2 and 8x2 ports

	Channel estimation
	Ideal

	Control Channel overhead
	LTE: L=3 symbols for DL CCHs, overhead for demodulation reference signals, 

	BS antenna downtilt
	3D-UMa: 12deg electrical

3D-UMi: 12 deg electrical

	Feeder loss
	0dB

	Noise figure
	9dB

	Inter-cell interference modeling
	Explicit

	In car penetration loss
	0dB

	Downlink receiver
	MMSE

	Traffic model
	Full buffer with 10 UE per macro cell

	Antenna element to port mapping
	As agreed in the TR


4. UE association
The modelling of UE association needs some attention considering the elevation domain. There are two main aspects here – firstly the mean elevation angle or the angle of maximum power in the elevation domain may not be the same as the LOS EOD, secondly due to the elevation angle spread and a non-smooth antenna pattern the antenna gain may not be well approximated by a single ray. This is well illustrated in Figure 1 and Figure 2 below where the wideband linearly averaged SINR for a SISO system is plotted. It shows that if LOS pathloss is used for determining UE attachment there is a significant loss of performance that is very apparent for the cell-edge UEs.
There can be several methods of considering the above mentioned aspects when modelling UE attachment. Our preferred method is to consider a fast-fading channel realization in the frequency domain H(k) at subcarrier k and a complex CRS virtualization weight w that is applied for CRS port 0. Then an estimate of received power from CRS port 0 can be obtained by ||H(k)w||2. The UE attachment can be determined based on an average of the received power of CRS port 0 (and CRS port 1 if needed) over multiple time and frequency samples of H. This method can properly take into account antenna polarization and the phases of the complex CRS virtualization weight w. 
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Figure 1: Case 3: K=M=10 with 12 degrees electrical downtilt - comparison of linearly averaged SISO wideband SINR due to attachment considering only LOS pathloss and attachment considering multiple samples of ||H(k)w||2
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Figure 2: Case 2: K =1 with 0 degrees downtilt - comparison of linearly averaged SISO wideband SINR due to attachment considering only LOS pathloss and attachment considering multiple samples of ||H(k)w||2
5. Conclusions
Several metrics have been proposed for calibration and generation of baseline results, all the metrics need not be applied to all simulation cases. The following can be considered:

· CDF of LOS EOD

· Coupling loss and geometry based on LOS pathloss

· CDF of the composite ESD at the base-station

· CDF of the composite ESD at the UE

· CDF of the mean or median EOD

· CDF of UE throughput, average and 5th percentile UE throughput
Transmission mode and antenna port configurations have been proposed in Table 1 for calibration/baseline simulations.

UE association modelling according to a single LOS pathloss ray is not sufficient. Accordingly the corresponding geometry computation also needs to take this into account so that it is not based on LOS pathloss.   
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