
3GPP TSG RAN WG1 Meeting #84bis                                                                   R1-162317
Busan, Korea, April 11th - 15th 2016

Source:	CATT
[bookmark: Title]Title:	Discussion on Calibration phases and metrics
[bookmark: Source]Agenda Item:	8.2.5.2
[bookmark: DocumentFor]Document for:	Discussion

Introduction
The 1st priority deployment scenarios for above 6GHz channel modeling was agreed in RAN1#84[1]. And the detailed configurations of scenarios for above 6GHz channel modeling was agreed in RAN1 channel model ad hoc meeting [2]. The additional features for above 6GHz channel modeling were agreed in [3]. In this contribution, we further discuss phases and metrics for the purpose of channel model calibration.
Discussion
1.1. Calibration phases 
During the development of 3GPP 3D channel model [4], the channel calibration simulation works were divided into 3 phases. The phase 1 is to calibrate features of the large scale fading channel modeling such as LOS probability, pathloss and shadow fading etc. without modeling fast fading. The metrics for phase 1 includes:
· CDF of coupling loss-serving cell(based on LOS pathloss)
· CDF of geometry(based on LOS pathloss)
· CDF of LOS ZOD-serving cell
Where, CDF of coupling loss-serving cell and CDF of geometry are most commonly used for calibrating the large scale fading channel model implementation, and the CDF of LOS ZOD-serving cell is chosen for calibrating the additional 3D features of 3D channel model.
The phase 2 is to calibrate features of the fasting channel modelling including large scale fading channel modelling after calibration of the phase 1 is complete.  The metrics for phase 2 includes:
· CDF of wideband SINR before receiver – determined from RSRP (formula) from CRS port 0
· CDF of coupling loss (serving cell)
· CDF of ZSD from the serving cell 
· CDF of ZSA from the serving cell 
· CDF of largest (1st) singular value (serving cell) in PRBs at t=0 plotted in 10*log10 scale
· CDF of smallest (2nd) singular value (serving cell) in PRBs at t=0 plotted in 10*log10 scale
· CDF of the ratio between the largest singular value and the smallest singular value (serving cell) in PRBs at t=0 plotted in 10*log10 scale
Where, CDF of wideband SINR and CDF of coupling loss are most commonly used for calibrating the fast fading channel model implementation in the case of large scale fading channel implementation is OK. The CDF of ZSD and CDF of ZSA are chosen for calibrating the 3D channel model implementation. And CDF of largest (1st) singular value, smallest (2nd) singular value and CDF of the ratio between the largest singular value and the smallest singular value (serving cell) are chosen for calibrating the channel model spatial characteristic including 2D antenna array properties for beamforming, such as FD-MIMO. 
The phase 3 is to verify baseline performance after phase 2 calibration is done. The metrics for phase 3 includes:
· Cell average SE
· 5% cell-edge SE
Where, the cell average SE and 5% cell-edge SE are chosen for verifying baseline performance. The verified baseline performance in the phase 3 can serve as reference for subsequent simulation of technologies is also an important step, because the ultimate goal of channel modeling is to evaluate performance of the potential technology. The three phases are interrelated and are indispensable.

Proposal 1: The channel calibration simulation work for above 6GHz can be divided into three phases similar to the simulation phases in TR 36.873.

1.2. Calibration metrics
The following was agreed in [6],
 (
The 
Channel model for frequency spectrum above 6 GHz
 study will also c
onsider the work done outside 3GPP as well as earlier 3GPP work, such as the 3GPP 3D-channel model, as a starting point for modelling of wireless channels of the high frequency spectrum for the identified scenarios
.
)
The channel model for frequency spectrum above 6GHz shall be a 3D-channel, so the metrics in each phase in TR 36.873 can be chosen as the metrics in corresponding phases in simulation  for above 6GHz.
The additional features introduced in channel model for frequency spectrum above 6GHz are typically required to be verified. The following additional features was agreed in [6][3].
 (
Agreements:
Channel model SI should take
 into account the outcome of RAN-level discussion in the ‘5G’ requirement study item
Complexity in terms of Description, Generating channel coefficients, development complexity and Simulation time should be considered
.
 
Support frequency range up to 100 GHz. 
The critical path of the SI is 6 – 100 GHz
Take care of mmW propagation aspects such as blocking and atmosphere attenuation.
The model should be consistent in space, time and frequency
Support large channel bandwidths (up to 10% of carrier frequency)
Aim for the channel model to cover a range of coupling loss considering current typical cell sizes, e.g. up to km-range macro cells. Note: This is to enable investigation of the relevance of the 5G system using higher frequency bands to existing deployments.
Accommodate UE mobility
Mobile speed up to [500] km/h. 
Develop a methodology considering that model extensions to D2D and V2V may be developed in future SI.
Support large antenna arrays
)

The features of the large scale fading channel modeling such as LOS probability, pathloss, shadow fading and penetration loss etc for frequency range up to 100 GHz can be calibrated with metrics in phase 1 in TR 36.873.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The ZSA, and ZSD, singular value features etc. for frequency range up to 100 GHz can be calibrated with metrics in phase 2 in TR 36.873. 
The additional features such as blocking, atmosphere attenuation, large channel bandwidths, large antenna arrays, and consistency in spatial and frequency domain are introduced for above 6GHz channel model, the corresponding additional metric/s may be defined and added to respective phases with implementation of additional features in channel coefficient generation procedure.
The ultimate goal of channel modeling with additional features for above 6GHz is to evaluate performance of potential technologies, so the baseline cell average SE and 5% cell-edge SE in the this channel modelling should be verified similar to phase 3 in TR 36.873.

Proposal 2: The metrics in each phase in TR 36.873 can be chosen as the baseline metrics in corresponding phases in simulation for above 6GHz, the corresponding additional metric/s may be defined and added to respective phases with implementation of additional features in channel coefficient generation procedure.

Based on above discussion, the first phase simulation assumptions are shown in Table 1 and simulation assumptions for phase 2 and phase 3 calibrations can be discussed later.

Table 1: Simulation assumptions for phase-1 calibration
	Parameter
	Values

	Scenarios 
	UMi-street canyon, UMa, Indoor office

	Antenna configurations[8]
	config 1) P=1, K=M=8, N=1, Ng=1,Mg=1 with 0.5λ vertical antenna spacing
config 2) K=1, M=1,N=1, Ng=1,Mg=1

	Downtilt
	102 degrees electrical tilt for antenna configuration 1
The electrical tilt angle for antenna configuration 1 for Indoor office is FFS

	Handover margin (for calibration)
	0dB

	UE attachment
	Based on pathloss considering LOS angle

	Fast fading channel
	Fast fading channel is not modelled

	Wrapping method
	1) Geographical distance based 
2) Radio distance based 

	Metrics
	1) CDF of Coupling loss – serving cell (based on LOS pathloss)

	
	2) CDF of Geometry (based on LOS pathloss)

	
	3) CDF of LOS ZOD – serving cell




Conclusion 
In this contribution, we discussed calibration phases and metrics for channel calibration and we propose followings: 
Proposal 1: The channel calibration simulation for above 6GHz can be divided into three phases similar to the simulation phases in TR 36.873.

Proposal 2: The metrics in each phase in TR 36.873 can be chosen as the baseline metrics in corresponding phases in simulation for above 6GHz, the corresponding additional metric/s may be defined and added to respective phases with implementation of additional features in channel coefficient generation procedure.

Proposal 3: Simulation assumptions shown in table 1 can be used for phase 1 calibration for above 6GHz channel modeling.
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