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1. Introduction
Considerable progress has been made on how to perform the calibration campaign. RAN1 #73 laid out a phased approach as follows
Conclusion:  take the following bullets as working assumption.

· Three evaluation cases for 3D channel modeling calibration

· First phase: 
 (Case 1): Geometry and coupling loss, elevation related parameters (without modelling of fast fading)

· K = 1, M
· Second phase: 
· (Case 2): Baseline performance with K = 1

· Transmission scheme, total number of antenna ports and elements FFS

· 1-1 mapping from antenna elements to antenna ports 

· Full buffer and 10 users 

· Note: Does not have any impact on choice of traffic model, number of UEs, and antenna configuration for later performance assessments

· (Case 3): Baseline performance with K = M
· Transmission scheme, total number of antenna ports and elements FFS

· M vertical antenna elements are mapped per antenna port

· Full buffer and 10 users 

· Note: Does not have any impact on choice of traffic model, number of UEs, antenna configuration for later performance assessments

· For cases 1&3, companies are encouraged to provide reference results using corresponding 2D channel model

· For Case 1, UE attachment is modeled considering LOS angles only

· When K = M, for both UMa and UMi,  example electrical downtilt values are qetilt = 96, 99, 102 (in degree).

· For Cases 2 and 3, UE attachment modeling is FFS

· Whether to use LOS angles only, or to take into account ESD and median EoD as well, for RSRP modeling.

· Note: 

· multiple downtilt value is needed in the first phase (case 1) for evaluation and investigation, and the group may converge on a single donwtilt value per calibration  scenario (e.g., 3D UMi, 3D UMa, antenna spacing, etc) in the second phase  (cases 2&3).
The email discussion [74-09] following RAN1 #74 discussed the way forward in [1] concerning evaluation assumptions for second phase calibration. The proposal is listed in Figure 1and the conclusions were as follows:

Conclusion on R1-133966:

Continue discussion on the following alternatives for the purpose of Case 2 and Case 3 evaluations:             

Alt 1: Both Case 2 and Case 3 for both calibration and baseline performance

Alt 2: Case 2 for calibration only, Case 3 for baseline performance

Alt 3: Both Case 2 and Case 3 for calibration only, FFS for the baseline performance setup

Antenna configurations for Cases 2 and Case 3 are FFS. 
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Figure 1: Proposal in WF on second phase calibration.
This contribution discusses aspects of channel model calibration. In particular, it considers antenna setups for Case 2 and 3 and discusses the implications of baseline performance evaluation.
2. Antenna Setups for Case 2 and 3
With the way forward in [1] as a starting point, antenna setups for calibration Case 2 and 3 were discussed intensively during email discussions after RAN1 #74 meeting. Although there are almost an infinite number of different possibilities for antenna setups, the focus should be on antenna setups that help us perform a successful calibration campaign for the channel model. There is thus no need to introduce a multitude of different antenna setups. In fact, our precious efforts should be rather spent on providing many different kinds of statistics to ease the debugging and verification process among companies. Furthermore, the choice of antenna setups for case 2 and 3 should be determined on the grounds of securing a proper verification of 3D-channel implementations among companies and does not have to consider potential future transmission schemes or confuse this with performance evaluations.
Observation

· Channel model calibration focuses solely on ensuring that different implementations of the 3D-channel model behave sufficiently similarly
· Channel model calibration is not to be confused with some sort of performance evaluation

Proposal

· Focus on antenna setups that help in performing calibration of the channel model, i.e., establishing consistent behavior among different companies’ implementations of 3D-channel model 

Efficient antenna setups in practice are likely to be cross-polarized. In addition, co-polarized setups do not bring significant benefits to a debugging/verification process and using cross-polarized antenna setups suffices to verify correct implementation behavior of the channel model. Consequently, there appears to be no motivation for including co-polarized setups in the calibration. 

Proposal
· Only consider cross-polarized antenna setups in the channel model calibration

Case 2 and Case 3 represents two different levels of complexity in the calibration. As such, Case 2 is simpler in that it does not consider antenna port virtualization while that aspect is included in Case 3. Case 2 should therefore be realized with the simplest possible cross-pole, i.e., a single cross-pole of two subelements. 

Proposal

· Simplest possible cross-pole in Case 2: M = 1 row, N = 1 column, cross-pole

The more complicated Case 3 introduces a fixed antenna port virtualization (where the antenna ports here are physical as opposed to the logical entities seen in the specifications). The virtualization is implemented using a DFT precoder with fixed weights that together form a narrower beam than the wide beams from each individual subelement. The pointing direction supposedly mimics electrical downtilt.
Proposal

· A simple yet relevant antenna setup for Case 3

· M = 10 rows, N = 1 column, cross-pole

· Vertical antenna spacing = 0.5 lambda

· A fixed pointing direction of the beam corresponding to  
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3. Antenna Tilt

Values for antenna tilt in the calibration campaign are not yet set. There is however no need for optimization of the tilt value to obtain the best possible performance. We should rather strive to determine a tilt value that exposes the right parts of the channel model so that we can verify its correct implementation. The tilt values we develop for calibration are anyway not supposed to be used for performance evaluations so it is a waste of efforts trying to find the “optimal” tilt value.

Observation

· Electrical tilt values need to be determined

· No need for optimization of tilt value

· a calibration campaign is not targeting maximizing the performance but rather ensuring the correct implementation of the channel model across companies

The terminology concerning antenna tilt in the working assumption is confusing and unfortunate. A tilt is supposed to represent an angular offset applied to an antenna diagram. For example, a 15 degree electrical downtilt means every vertical cross-cut of the antenna diagram is shifted 15 degrees downwards. In particular, the tilt angle is not to be confused with an angle describing the direction of the main lobe of the antenna or antenna array. Unfortunately, that is exactly what has happened in the working assumption text mentioning tilt angles of 96, 99, 102 degrees. To avoid further confusion we should use the previous and well-established meaning of antenna tilt as an angular offset

Proposal

· Revert back to using the normal and well-established meaning of antenna tilt as an angular offset

· Working assumption text “example electrical downtilt values are qetilt = 96, 99, 102 (in degree).” can be re-formulated as “example main lobe pointing directions described by zenith angles of qmlobe = 96, 99, 102 (in degree).”
4. Modeling of Antenna via Explicit Subelements

The antenna and channel models may later be used for assessing the performance of elevation beamforming and FD- MIMO. Such schemes exercise tight control of the phase and amplitude of individual subelements, i.e., subelement weights can be controlled and changed on a dynamic basis. Schemes that rely on fixed subelement weights form appropriate baselines for measuring performance gains of these new techniques. This immediately raises the question what fixed subelement weights to assume when assessing these baseline schemes. The weights need to be well-designed or otherwise the reported performance gains risk to be exaggerated resulting in misleading conclusions. 

Observation
· Schemes employing fixed weights for control of subelements constitute baseline for assessing gains of elevation beamforming and FD-MIMO

Ultimately, it makes sense to compare the performance of new schemes with at least the simplest baseline scheme – a scheme which uses conventional antennas. A conventional antenna uses fixed weightings for its subelements. For fair performance comparisons, it is important that all schemes that are compared, including baseline schemes, are evaluated using the same type of subelements.  Naturally, fairness also dictates that the fixed weights of baseline schemes should be well-designed to match the properties of a conventional antenna (which in practice naturally need to be well-designed). Toward this end, it was decided in RAN1 #72bis to develop such fixed weights matching the 3GPP antenna diagram according to

· FFS how to develop weights corresponding to the 3GPP antenna model [Table A.2.1.1-2 in TR36.814]

· Acting as one reference scheme when later evaluating proposed solutions

There is thus an outstanding FFS on the development of such weights that RAN1 needs to be addressed.

Observation

· The fixed subelement weights in baseline schemes should be well-designed and matched to the properties of a conventional antenna

· A commonly agreed set of subelement weights need to be developed to ensure consistent results.

· RAN1 has decided to develop weights for the subelements to match the antenna diagram of the 3GGPP antenna model

· It is an open issue what those weights and that needs to be addressed by RAN1

5. Baseline Simulations
The study item description mentions the production of baseline simulation results:

Generate baseline simulation results (corresponding to a number of antenna ports and transmission scheme supported by Rel-11) with the modified evaluation methodology  
In the email discussions on evaluation assumptions concerning second phase calibration ([74-09]), it appeared some companies wish to spend the calibration campaign and/or the baseline simulation efforts for assessing various forms of transmission schemes employing UE specific channel dependent 3D precoding. The problem with such an approach is that there are so many different ways of performing 3D transmission so it becomes difficult to say what constitutes a baseline scheme and what does not. It does not appear like productive use of the group’s time to keep debating what kind of elaborate transmission scheme to consider. Baseline simulation results therefore better focus on establishing the performance of a conventional Rel-11 transmission technique used on a conventional antenna but now using the 3D-channel model and explicitly modelling the individual subelements of the antenna. A reasonable baseline transmission scheme appears to be SU-MIMO with TM10. As previously mentioned in Section 4, fixed weights should be applied to mimic the overall antenna diagram used in 2D modelling (see Table A.2.1.1-2 of [2]). For simplicity a conventional 2 Tx antenna (i.e., an antenna having two ports connected to baseband) should be considered with just as in Case 3, N=1 column with M = 10 rows of subelements where each subelement belongs to a cross-pole giving a total of 20 subelements. 
Proposal

· Baseline performance evaluation targets establishing performance of a conventional transmission technique for  a conventional antenna

· Using the 3D-channel model and explicitly modelling the individual subelements of the conventional antenna
· Baseline transmission technique: 2x2 SU-MIMO using TM10
· Baseline antenna setup: N = 1 column, M = 10 rows of subelements, each subelement belong to a cross-pole, two ports connected to baseband, subelements weights mimicking the overall antenna diagram used in 2D modeling (see Table A.2.1.1-2 of [2])
Note that the subelements of an antenna where previously not explicitly modelled but instead absorbed into an overall “effective” antenna diagram when 2D-modelling was used. Thus, previous 2D simulations differ in two aspects: the channel model (i.e., model of propagation, 2D vs. 3D) and the model of the antenna (implicit vs. explicit modelling of subelements in the vertical direction). This makes it natural to compare performance results for 3D modelling with that of 2D modelling, after all both approaches attempt to model the same reality and such a comparison would give an understanding on the impact of the updated modelling. For such a comparison to make sense, all UEs need to be placed on ground level since the 2D model only supports such a UE distribution.
Observation

· Previous 2D modelling and current 3D modelling differ in two aspects:
· The model of propagation  (2D- versus 3D-channel model)

· The model of the antenna (implicit versus explicit modelling of subelements in the vertical direction)
· 2D and 3D modelling still attempt to model the same reality (which always has been 3D)

· Question that deserves an answer: Is it still ok to use 2D modelling?
Proposal

· Baseline performance evaluations include comparing system level performance when using 3D models with that of using 2D models

· All UEs then necessarily placed on ground level
· Provides an understanding of impact of using 3D-channel model instead of 2D-channel model

· Constitutes further verification data to use for debugging efforts on channel model implementations
6. Conclusions

This contribution discussed antenna setups for Phase 2 calibration and baseline performance evaluation. A number of observations were made including 
· Channel model calibration focuses solely on ensuring that different implementations of the 3D-channel model behave sufficiently similarly
· Channel model calibration is not to be confused with some sort of performance evaluation

· Schemes employing fixed weights for control of subelements constitute baseline for assessing gains of elevation beamforming and FD-MIMO

Based on the observations and discussions we make the following proposals

· Focus on antenna setups that help in performing calibration of the channel model, i.e., establishing consistent behavior among different companies’ implementations of 3D-channel model 

· Only consider cross-polarized antenna setups in the channel model calibration

· Simplest possible cross-pole in Case 2: M = 1 row, N = 1 column, cross-pole

· A simple yet relevant antenna setup for Case 3

· M = 10 rows, N = 1 column, cross-pole

· Vertical antenna spacing = 0.5 lambda

· A fixed pointing direction of the beam corresponding to  
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· Revert back to using the normal and well-established meaning of antenna tilt as an angular offset

· Working assumption text “example electrical downtilt values are qetilt = 96, 99, 102 (in degree).” can be re-formulated as “example main lobe pointing directions described by zenith angles of qmlobe = 96, 99, 102 (in degree).”
· Baseline performance evaluation targets establishing performance of a conventional transmission technique for  a conventional antenna

· Using the 3D-channel model and explicitly modelling the individual subelements of the conventional antenna
· Baseline transmission technique: 2x2 SU-MIMO using TM10
· Baseline antenna setup: N = 1 column, M = 10 rows of subelements, each subelement belong to a cross-pole, two ports connected to baseband, subelements weights mimicking the overall antenna diagram used in 2D modeling (see Table A.2.1.1-2 of [2])
· Baseline performance evaluations include comparing system level performance when using 3D models with that of using 2D models

· All UEs then necessarily placed on ground level
· Provides an understanding of impact of using 3D-channel model instead of 2D-channel model

· Constitutes further verification data to use for debugging efforts on channel model implementations
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