3GPP TSG RAN WG4 Meeting #AH1807 				R4- 1808620	
[bookmark: _GoBack]Montreal,Canada, 2 - 6 July, 2018

[bookmark: Source]Agenda Item:	5.6.3
Source:	Spirent Communications
[bookmark: Title]Title:	Channel Model Validation for RAN4 RRM and Demodulation Testing 
[bookmark: DocumentFor]Document for:	Approval
1	Introduction
RAN1 created channel models for MIMO link level testing in [1] presented as cluster delay line (CDL) and Time Delay Line (TDL). RAN4 has chosen to use the framework in [1] to create channel models suitable for RRM and demod testing. This contribution outlines the channel model parameters to be validated, and the methods to be followed to perform such validation.
2	Details
The size of the channel model as defined in the RAN4 requirements is 2x2.There are up to a maximum of two MIMO layers transmitted in orthogonal polarizations, namely, vertical, and horizontal. There is a single Transmit/Reception point inside the anechoic chamber.
Proposal 1: The following parameters are to be validated:
	1.- Power Delay Profile (PDP)
	2.- Narrowband Doppler Spread
	3.- Narrowband Correlation Matrix
Where Narrowband means the channel is evaluated at a single point in frequency, where all the multipath components add vectorially. Narrowband is chosen over Wideband for simplicity. 
Channel Model Validation
Proposal 2: Reuse the methodology in [2] to validate parameters 1 and 2 above.
Proposal 3: Introduce a new technique based on time-domain analysis to validate the correlation matrix.
Correlation Matrix Validation
Since the channel model is 2x2, there are 4 distinct fading elements, namely, h11, h12, h21, and h22.
The channel matrix is defined as:

The correlation matrix R is defined as:

Validating the correlation matrix involves recording the 4 time vectors and creating the estimate of R as presented above.
In the next paragraph a possible implementation to record the 4 time vectors is described.


Figure 1. Correlation Matrix Validation setup.

A CW Signal Generator (SG) feeds the two inputs of the Channel Emulator (CE). The two outputs of the CE feed the probes inside the anechoic chamber. At the other end, two probes (polarization matched) collect the signal and feed it to a Signal Analyzer).
The procedure to record the 4 elements of H is as follows:
1.- The CE enables only the path from I1 to O1, and records h11 for a length of time TBD
2.- The CE enables only the path from I2 to O1, and records h12 for a length of time TBD
3.- The CE enables only the path from I1 to O2, and records h21 for a length of time TBD
4.- The CE enables only the path from I2 to O2, and records h22 for a length of time TBD
After the 4 elements are recorded, the estimate of R is formed and compared to the theoretical values.
The suggested settings for the SG are in Table 1 below.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Table 1: SG settings.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink centre frequency in 3GPP as required per band

	Output power
	dBm
	Function of the CE. Sufficiently above Noise Floor



The suggested settings for the CE are in Table 2 below.
Table 2: CE settings.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink centre frequency in 3GPP as required per band

	Output power
	dBm
	Sufficiently above Noise Floor

	Input power
	dBm
	Matched to output power of SG

	Channel
	
	As per required CDL/TDL

	Mobile Speed
	Km/hr
	As per required CDL/TDL

	Doppler Spread
	
	As per required CDL/TDL

	MIMO Correlation
	
	As per required CDL/TDL



The suggested settings for the Signal Analyzer are in Table 3 below.
Table 3: Signal Analyzer settings.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink centre frequency in 3GPP as required per band

	Sampling
	Hz
	At least 8 times bigger than the max Doppler spread

	Observation time
	s
	TBD



3	Conclusions
This contribution has presented a way to validate channel models suitable for RAN4 testing that have a traceable path back to [1]. 
Proposal 1: The following parameters are to be validated:
	1.- Power Delay Profile (PDP)
	2.- Narrowband Doppler Spread
	3.- Narrowband Correlation Matrix
Proposal 2: Reuse the methodology in [2] to validate parameters 1 and 2 above.
Proposal 3: Use the methodology presented in this contribution to validate 3 above.

4	References
[bookmark: _Ref485384029][1] TR38.901, “Study on channel model for frequencies from 0.5 to 100 GHz,” 3GPP, March 2017
[2] TR 37.977, “Verification of radiated multi-antenna reception performance of User Equipment (UE) (Release 14),” 3GPP, September 2017.


image1.png
Signal
Generator

11 2x2 01
12 CE 02

N

Signal
Analyzer






