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1
Introduction
Link and system simulator calibration is an important stage in the new radio concept development as it gives confidence that contributed results are aligned in terms of basic operation. Three calibration phases have been agreed:
· Phase 1 consists of link and system scenarios with simplified antenna configurations, used to check several deployment environments w/wo interference and the corresponding channel models and basic beamforming operation, the main metrics being wideband SINR w/wo beamforming [1].
· Phase 2 is focusing on simplified MIMO assumptions, the main metrics being BLER and spectral efficiency, with contribution deadline set for March 31st.

· Phase 3 is touching the extended channel model features of UE movement, rotation and blockage with a contribution deadline set for April 28th. 

In this contribution we present system performance for Phase 3 on 30 GHz carrier frequency.
2
Phase 3 system performance
Phase 3 calibration consists of very important components of UE movement, UE rotation and blockage. In this document we report only the achieved spectral efficiencies, more curves such as coupling loss and SINR being shown in the calibration excel

Figure 1 shows the spectral efficiency cdf for UE movement B.
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Figure 1: Spectral efficiency cdf for UE movement B.
Figure 2 shows the spectral efficiency cdf for UE rotation. The outage in this scenario is of 23%.
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Figure 2:  Spectral efficiency cdf UE rotation.
Figure 3 shows the spectral efficiency cdf for UE rotation. The outage in this scenario is of 39%.
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Figure 3:  Spectral efficiency cdf UE rotation.
3
Conclusions
In this contribution we have provided system performance results for Phase 3 calibration for UE movement model B, UE rotation and channel blockage. 
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A
Appendix

In the following we list the simulation assumptions/deployment scenarios used in this contribution.

Table 1 Simulation assumptions for UE movement calibration
	Attributes
	Values or assumptions

	Scenario
	Urban macro 

	carrier frequency
	30 GHz

	Criteria for analog beam selection for serving TRP
	For coupling loss and wideband SINR with beamforming, select the best beam pair among the limited set of DFT beams when recording the results, based on the criteria of maximizing receive power after beamforming*
For spectral efficiency and outage, select the best beam pair among the limited set of DFT beams per 10 ms, based on the criteria of maximizing receive power after beamforming* 

	Configurations for UE movement
	UE is moving with random direction per drop based on spatial consistency feature in TR38.900 with fixed speed stated in TR 38.802 system evaluation assumptions for the  corresponding scenario**;

	Spatial consistency between NLOS and LOS
	LOS/NLOS status is kept unchanged per simulation drop, i.e., without considering optional soft LOS state

	Shadow fading with UE movement
	Shadow fading is kept unchanged per simulation drop;

	TRP reselection;
	Collect the UE data without TRP reselection

	UE distribution
	100% UE is outdoor

	Updating interval for small scale parameters
	The updating interval for small scale parameters is X ms, where X is recommended as 1 ms;  

	Starting time for collecting results
	Collect the results after 2000 ms

	Spatial consistency model 
	 Spatial consistency model- procedure A in TR 38.900

	Metric
	1. Coupling loss at 0 ms and Y ms (serving cell), where Y is 1000 ms, after the beginning time of collecting the results;
2. Wideband SINR with beamforming at 0 ms and Y ms, where Y is 1000 ms, after the beginning time of collecting the results;
3. Spectral efficiency from 0ms to Y ms, where Y is 1000ms, after the beginning time of collecting the results
4. Outage from 0ms to Y ms, where Y is 1000ms, after the beginning time of collecting the results***


* Notes: the DFT beam candidate in this beam selection method is generated according to the uniform vertical and horizontal angular distribution shown as follows:
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where r =1 (which is analogous to oversampling factor of 1) , N denotes the number of vertical/horizontal antennas
** Each UE determines a moving direction randomly at the beginning and maintain the direction during the simulation

*** Outage is defined as the percentage of users that has zero throughput considering whole drops
Table 2 Simulation assumptions for UE rotation calibration
	Attributes
	Values or assumptions

	Scenario
	Urban macro 

	carrier frequency
	30 GHz

	Criteria for analog beam selection for serving TRP
	For coupling loss and wideband SINR with beamforming, select the best beam pair among the limited set of DFT beams when recording the results, based on the criteria of maximizing receive power after beamforming*
For spectral efficiency and outage, select the best beam pair among the limited set of DFT beams per 10 ms, based on the criteria of maximizing receive power after beamforming*

	Configurations for UE rotation
	UE is rotating with random direction only for bearing angle per drop based on UE rotation feature in TR38.900 with fixed speed of 50 rpm.  

	Starting time for collecting results
	Collect the results after 300 ms

	Metric
	1. Coupling loss at 0 ms and Y ms (serving cell), where Y is 300 ms, after the beginning time of collecting the results;
2. Wideband SINR with beamforming at 0 ms and Y ms, where Y is 300 ms, after the beginning time of collecting the results;
3. Spectral efficiency from 0ms to Y ms, where Y is 300ms, after the beginning time of collecting the results
4. Outage from 0ms to Y ms, where Y is 300ms, after the beginning time of collecting the results**


* Notes: the DFT beam candidate in this beam selection method is generated according to the uniform vertical and horizontal angular distribution shown as follows:
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where r =1 (which is analogous to oversampling factor of 1) , N denotes the number of vertical/horizontal antennas
** Outage is defined as the percentage of users that has zero throughput considering whole drops
Table 3 Simulation assumptions for channel blockage
	Attributes
	Values or assumptions

	Scenario
	Urban macro 

	carrier frequency
	30 GHz

	Criteria for analog beam selection for serving TRP
	Select the best beam pair among the limited set of DFT beams per drop, based on the criteria of maximizing receive power after beamforming*

	Configurations for channel blockage
	Blockage Model-A K=5 in TR38.900 for calibration  

	Time-domain properties of blockage model
	Channel blockage is time invariant, i.e., the speed of the moving blocker = 0, and occurs only at the beginning of simulation drop.

	Metric
	1. Coupling loss at 0 ms and Y ms (serving cell), where Y is 100 ms;
2. Wideband SINR with beamforming at 0 ms;
3. ASA from the serving cell at 0 ms;
4. Spectral efficiency 
5. Outage **


* Notes: the DFT beam candidate in this beam selection method is generated according to the uniform vertical and horizontal angular distribution shown as follows:

[image: image6.wmf](

)

1/2

i

i

rN

p

q

=-

, for i=1,…,rN
where r =1 (which is analogous to oversampling factor of 1) , N denotes the number of vertical/horizontal antennas
** Outage is defined as the percentage of users that has zero throughput considering whole drops
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