3GPP TSG RAN WG1 Meeting #84bis
  



  R1-162526
Busan, Korea 11th - 15th April 2016
______________________________________________________________________Agenda item: 8.2.5.2
Source: LG Electronics
Title: Discussion on metrics for channel modeling calibration
Document for: Discussion and Decision
1. Introduction
Since RAN1#84 meeting, we have made the channel model for spectrum above 6GHz including pathloss, shadowing, LOS probability, AS and ZS. In this contribution, we discuss metrics for channel model calibration.

2. Calibrations metrics for channel modeling above 6 GHz
For the calibration of the above 6GHz channel modeling, we can reuse the process of calibration metrics for 3D channel model in the TR 36.873 [1]. In the phase 1 calibration, coupling loss, geometry and CDF of LOS EOD can be used as calibration metrics to check long term parameters. In the phase 2, wideband SINR, CDFs of singular values, singular value ratio and coupling loss can be used to check both of long term and short term parameters. 
Proposal 1: The metrics in 3D channel model calibration can be reused for the calibration of the above 6GHz channel modeling.
In what follows, we discuss on some metrics to be different from the calibration of 3D channel modeling. For the calibration, the following two metrics are generally considered:

· Coupling loss

· Geometry

Coupling loss represents the characteristic of pathloss, shadowing and antenna beam gain. Geometry stands for the distribution of SINR of each UE. The purposes of the calibrations of channel model are typically as follows:

· Finding unexpected problem for the designed channel model

· Comparing the current model with the existing channel model, e.g. 3D channel model

In the last ad-hoc meeting, the patch antenna architecture at eNB was agreed for calibration of the above 6GHz channel modeling [2]. Considering the patch antenna, beamforming from a patch antenna consisted of M vertical and N horizontal antenna elements would indicate certain region. As UEs are getting far from that certain region, beam gain is getting reduced. In terms of coupling loss and geometry for the calibration, we need discussions on how the beam direction is determined.
If the calibration is carried out by using a fixed beam for the patch antenna, the meaning of coupling loss and geometry would be different compared to the calibration of the previous channel models, i.e. 2D and 3D channel models. In the calibration of the 2D channel model, the vertically fixed beam was used. Coupling loss and geometry with such an assumption was well aligned with the practical system, since the practical system used a vertically fixed beam. In the case of the 3D channel model, one antenna element generating wide beam is assumed for coupling loss and geometry. It is also well aligned with the practical system where wide region is covered by adjusting vertically and horizontally unfixed directional beams.
However, since the agreed patch antenna considers both vertical and horizontal domain, if the fixed beam associated with both vertical and horizontal antennas is used for the calibration, the horizontal beam becomes narrower than the fixed beam associated with only vertical domain. It means that some UEs located outside of such a fixed narrow beam may have low coupling loss and geometry, although those UEs are supposed to have more beam gains in the practical system by adjusting beam direction within a patch antenna. Thus, using the patch antenna for calibration may not reflect the practical system with adaptive beam. 
In addition, if the calibration is carried out by using an UE specific beam for the patch antenna, it is hard to define an interference beam from the neighboring cell, since all of UEs in the neighboring cell have their own fixed beams. 
Based on the above descriptions, to align with a practical system and avoid ambiguity of the definition of the interference for geometry, it is beneficial to assume one antenna element with N=M=1 for the calibration similar to the previous channel calibration modeling. To compare with the previous channel modeling, vertically fixed beam with N=1 can also be used for the calibration.

Observation 1: If the horizontally fixed beam in the patch antenna is used for coupling loss and geometry, it may not be aligned with the practical system well.
Observation 2: If the dynamic beam in the patch antenna is used for geometry, it is hard to define the interference from other cells.
Proposal 2: To align with a practical system, one antenna element is assumed for the coupling loss and geometry in the calibration. Also, to compare with the previous channel modeling, vertically fixed beam with N=1 can be assumed for the coupling loss and geometry in the calibration.
· ZSD, ZSA, ASD, ASA
In the calibration of 3D channel model, the distribution of ZSD and ZSA is used, since vertical domain is newly added to 2D channel model. In the above 6GHz channel model, since new feature like frequency dependent type is introduced to the design of ZS and AS, it might be beneficial to investigate the necessity of the distribution of ZSD, ZSA, ASD and ASA for the calibration.
3. Conclusion

This contribution discussed metrics of the channel model calibration. The observations and proposals based on the discussion are given as follows:
Observation 1: If the horizontally fixed beam in the patch antenna is used for coupling loss and geometry, it may not be well aligned with the practical system.

Observation 2: If the dynamic beam in the patch antenna is used for geometry, it is hard to define the interference from other cells.

Proposal 1: The metrics in 3D channel model calibration can be reused for the calibration of the above 6GHz channel modeling.
Proposal 2: To align with a practical system, one antenna element is assumed for the coupling loss and geometry in the calibration. Also, to compare with the previous channel modeling, vertically fixed beam with N=1 can be assumed for the coupling loss and geometry in the calibration.
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