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1. Introduction

In RAN1#74bis meeting, simulation assumption for Phase 2 calibration had been discussed with the follow conclusion [1]:
· Phase 2 calibration details
· BS antenna configuration:
· Config 1: K=1, M=2, N=2, ULA, 0.5λ H/V  spacing

· Config 2: K=M=10, N=2, X-pol, 0.5λ H/V spacing with the antenna weights in the working assumption with θtilt = 12 degrees

· MS antenna configuration: 2 antennas with the same pol as BS
· System bandwidth: 10 MHz
· The following metrics for the serving cell are calibrated for each antenna configuration (collected over multiple runs)

· CDFs of ZSD and ZSA
· CDF of average wideband SINR before receiver (i.e., geometry) 
· CDF of largest (1st) singular value in PRBs at t=0

· CDF of smallest (2nd) singular value in PRBs at t=0

· CDF of the ratio between the largest singular value and the smallest singular value in PRBs at t=0

· Additional details 
· Dimension of the channel matrix: 
· 2 x (number of BS antenna ports)
· Singular value calculation
· Derived with channel matrices where antenna gain is applied but PL and shadowing are not modeled, 
· Singular values are calculated on a per PRB basis by 
· eig(∑HHH)/N , where the summation is across the PRB and N is number of subcarriers in the PRB
Although several issues of fast fading modelling had been discussed in the last meeting, the detailed channel model parameters have not been determined up to now. In this contribution, we provide initial simulation results for phase 2 calibration metrics, and detailed simulation assumptions for the open issues are given in next section.
2. Initial calibration results
In the channel generation, we adopt:
· In Step 7 for ZoD and ZoA generation
· PAS step: 
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for ZoD and ZoA respectively, where 
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 are generated based on the measured μ and σ in [2]
· Generation step: 
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with Xn~ uniform distribution to the discrete set of {1,–1} and Yn ~ N(0,σEoD/7) for both ZoD and ZoA, 
[image: image6.wmf]q

 is LOS EOD for ZoD and 
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 is 900 zenith for indoor users, LOS EOA for outdoor UEs
· Generation of rays within a cluster: 
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 ZoD and ZoA,  where 
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 are 3° and 7°, respectively
· Association of ZoD/ZoA to AoD/AoA: random coupling as [3]
· Cross-correlation among large scale parameters: cross-correlation parameters in [4]
According to the agreement on phase 2 calibration, ZSD, ZSA, geometry, largest (1st) singular value, smallest (2nd) singular value, and  the ratio between the largest singular value and the smallest singular value in PRBs at t=0 are calculated, moreover, DS, ASD and ASA are also collected. Only UMa scenario is simulated and only outdoor UEs is considered in the statistics.
In both LOS and NLOS cases, the angle spread is computed as
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is the number of clusters, 
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is the number of rays per cluster, 
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 is the cluster power, 
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 is the power of each ray within a cluster given as
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 is the angle of each ray, which can be the azimuth arrival or departure angle, or elevation arrival or departure angle.
Delay spread in NLOS case is calculated as
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where 
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 is cluster delay.
Delay spread in LOS path is calculated as
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where ere 
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 is Rician K-factor in linear scale.
Figure 1~5 show the CDF of DS, ASD, ASA, ZSD, and ZSA, respectively, where the Stat. denotes the angle spreads or delay spread computed according to the above method, Step 4 denotes the generated correlated large scale parameters in step 4, while the Ideal is the Gaussian variable generated by μ and σ in [2]. Figure 6 gives the CDF of average wideband SINR before receiver (i.e., geometry). Figure 7~8 are the CDF of largest (1st), smallest (2nd) singular value, and the ratio between them for configuration 1 and configuration 2, respectively.
Observations:

· The statistical DS output from the simulation platform can well match the ideal delay spread in both UMa LOS and NLOS cases. 
· The statistical ASD, ASA, and ZSD are in line with the corresponding ideal ones, and the statistical ZSA has an offset of 1.5 degree from the ideal ZSA in NLOS case. While the angle spreads in LOS case are different from the ideal values.
· Geometry of configuration 2 is better than configuration 1 due to antenna array gain and interference avoidance brought by antenna elevation.
· The ratio of largest singular value over the smallest singular value in LOS case is larger than in NLOS case for the two configurations.

Proposal: 

· In phase 2 calibration, the fast fading metrics should be separately calculated for LOS, NLOS, O2I LOS and O2I NLOS.
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Figure 1: Delay spread for UMa LOS/NLOS
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Figure 2: Azimuth spread of departure angle for UMa LOS/NLOS
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Figure 3: Azimuth spread of arrival angle for UMa LOS/NLOS
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Figure 4: Elevation spread of departure angle for UMa LOS/NLOS
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Figure 5: Elevation spread of arrival angle for UMa LOS/NLOS
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Figure 6: Geometry for UMa all users
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Figure 7: Singular values and singular value ratio for UMa config 1
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Figure 8: Singular values and singular value ratio for UMa config 2
3. Conclusion
Some key channel parameters are evaluated and initial simulation results for phase 2 calibration metrics are provided. It is suggested that
· In phase 2 calibration, the fast fading metrics should be separately calculated for LOS, NLOS, O2I LOS and O2I NLOS.
4. References
[1] Chairman's Notes RAN1#74bis.
[2] R1-132543, “UMa Channel Measurements Results on Elevation Related Parameters,” CMCC, CATT, Fukuoka, Japan, 20th – 24th May 2013.

[3] R1-134899, “WF on Remaining Details of 3D Channel Modeling,” Samsung, NSN, Nokia, Fraunhofer IIS, Intel, Qualcomm, ALU, ASB, Guangzhou, China, 7th – 11th October 2013.
[4] R1-134946, “WF on Cross-correlation Matrix of 3D Channel Modelling,” Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Huawei, Hisilicon, CMCC, Guangzhou, China, 7th – 11th October 2013.
[5] R1-134891, “WF on ESD Model,” NSN, Nokia, NTT DOCOMO, Samsung, KDDI, Huawei, Hisilicon, NEC, Guangzhou, China, 7th – 11th October 2013.



























PAGE  

_1441540693.unknown

_1444463790.vsd

_1444651752.unknown

_1444652079.unknown

_1444652445.unknown

_1444652487.unknown

_1444652500.unknown

_1444652424.unknown

_1444651922.unknown

_1444651698.unknown

_1444651726.unknown

_1444463924.vsd

_1444464069.vsd

_1444464567.vsd

_1444463863.vsd

_1441719605.unknown

_1444463636.vsd

_1444463718.vsd

_1442706898.unknown

_1441540791.unknown

_1441719489.unknown

_1441719038.unknown

_1441540725.unknown

_1114272453.unknown

_1441540642.unknown

_1441540664.unknown

_1441540542.unknown

_1441540628.unknown

_1441540611.unknown

_1441540217.unknown

_1114272451.unknown

_1114272452.unknown

_1114272450.unknown

_1114272448.unknown

