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1 Introduction
In RAN1#73, working assumptions have been agreed for 3D channel modeling calibration as follows.

· Three evaluation cases for 3D channel modeling calibration
· First phase: 
 (Case 1): Geometry and coupling loss, elevation related parameters (without modeling 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 θetilt = 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 downtilt value per calibration  scenario (e.g., 3D UMi, 3D UMa, antenna spacing, etc.) in the second phase  (Cases 2&3).
Following RAN1#74, the purpose of Cases 2 and 3 evaluations and the UE attachment modeling were discussed by email.  The following is agreed:
· 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.
· Companies are encouraged to bring comparison results among different methods on UE attachment modeling, e.g.,
· Based on LOS direction only
· Based on mean angles
· Based on angle of all clusters
· Based on angle of all rays of all clusters (R1-133967)
· Based on channel realizations H
with the goal of agreeing on a single described way in TR of performing UE attachment modelling that also makes it clear how to handle antenna virtualization of CRS.  Note the CRS virtualization is already clear for Case 2 with 1-1 port-to-element mapping, and is desired to be clarified for Case 3. Note that CRS virtualization may be described by the use of complex weights.
In this contribution, we discuss both issues.

2 Evaluation Assumptions for 2nd Phase Calibration
As agreed in RAN1#73, the 1st phase calibration, or the Case 1 evaluation, is dedicated to calibrate 3D UE dropping, path loss model, and antenna model, while the 2nd phase calibration (Cases 2 and 3) is mainly focusing on calibrating fast fading model and generating some baseline performance results.  In order to calibrate the fast fading model, we may need to compare two types of metrics as follows. 
· Statisitcs of r.m.s. spread of large-scale parameters (LSPs), , e.g., the distribution of r.m.s. delay spread (DS), azimuth spread of departure/arrival (ASD/ASA), elevation spread of departure/arrival (ESD/ESA), etc.; and
· Statistics of the generated channel coefficient realizations, e.g., the distribution of channel correlations, the distribution of ordered eigenvalues of the channel matrices, etc.
Each type of metrics can be employed to check part of the steps required to generate the fast fading.  The statistics of CDL, which doesn’t depend on the antenna pattern, allows us to calibrate the generation of the power of and the direction of rays, e.g. Steps 5, 6, and 7 in [3].  The statistics of per port channel coefficient realizations, which incorporates the spatial filtering effect of the antenna port pattern, helps us to check the steps for generating channel coefficients from CDL, e.g. Steps 9—12 in [3].  
Proposal 1: Statistics of r.m.s. spreads of LSPs and statistics of channel coefficient realization should be provided for the 3D channel calibration. 
According to the agreement in RAN1#73, the only difference between Case 2 and Case 3 evaluations is the value of K, a.k.a., the number of antenna elements being mapped to an antenna port.  Since the statistics of CDL doesn’t rely on antenna model, both Case 2 and Case 3 are equivalent when comparing statistics of CDL.  Changing the value of K leads to different antenna port pattern and consequently leads to different statistics of channel coefficients.  However, for the purpose of checking the implementation of fast fading model, the statistics itself for a specific value of K is of less interest.  So, taking K = 1 as indicated in Case 2 is sufficient for fast fading calibration.  Besides, considering the progress of the SI, we propose to adopt Alt-2.
Proposal 2: Case 2 for calibration only, Case 3 for baseline performance.
The antenna configuration for Cases 2 and 3 should be selected for their own purpose.  For Case 2, the antenna configuration should be capable to check statistics of azimuth, elevation, and cross-polarization.  For Case 3, it is desirable to use an antenna array which is comparable to legacy MIMO schemes and is suitable for both elevation beamforming and FD-MIMO.  Hence, the 2D planar array defined in [4] seems to be a good choice.  
Proposal 3: Use co-polarized and cross-polarized 2D planar arrays in [4] for both Case 2 and Case 3.
As shown in Figure 1 and Figure 2 [4], the number of antenna elements in a 2D planar array is specified by (M, N).
	

Figure 1: 2D planar antenna structure where each column is a cross-polarized array.
	

Figure 2: 2D planar antenna structure where each column is a uniform linear array.


For Case 2, it is sufficient to use arrays with a relatively small number of elements due to the 1-to-1 element-to-port mapping.  A possible configuration is M = N = 2 for both co- and cross-polarized arrays.  For Case 3, more elements in each column are needed in order to map AAS elements to an antenna port with a pattern which is comparable to that of the typical passive antenna used in legacy MIMO schemes.  The parameters for typical passive antennas are given in Table 5.4.4.2.1-1 in [6], which may serve as a reference.
Proposal 4: For Case 2, choose M = N = 2.For Case 3, the values of M and N are FFS based on parameters for typical passive antenna.

3 UE Attachment Modeling
In the email discussion following RAN1#74, five UE attachment models were discussed.  For each alternative, the RSRP is modeled as follows, respectively.
· Alt-1: Based on LOS direction only

where  is the product of the eNB transmit power, the path loss, and the shadow fading,  is the gain pattern of the CRS port 0;  is the gain pattern of a UE receive antenna; , ,  and  are the AoD, EoD, AoA, and EoA of the LOS direction, respectively.
· Alt-2: Based on mean angles

where , ,  and  are the median values of AoD, EoD, AoA, and EoA, respectively.
· Alt-3: Based on angle of all clusters

where  is the number of clusters;  is the power of the th cluster, , ,  and  are the AoD, EoD, AoA, and EoA of the th cluster, respectively.  For LOS, the LOS ray is accounted as a single-ray cluster.
· Alt-4: Based on angle of all rays of all clusters (R1-133967)

where  is the number of clusters;  is the number of rays in a cluster;  is the power of the th cluster, , ,  and  are the AoD, EoD, AoA, and EoA of the th cluster, respectively.  For LOS, the LOS ray is accounted as a single-ray cluster.
· Alt-5: Based on channel realizations H
The RSRP is estimated based on multiple samples of channel realizations H in both time and frequency.  The channel seeing from a CRS port is obtained by H post-multiplying a complex weight w.
Clearly, both Alt-1 and Alt-2 estimate the RSRP based on the CRS port gain in a single direction which cannot model the multipath propagation very well.  Alt-3 is equivalent to Alt-4 under the assumption that the intra-cluster angular spread is sufficiently small.  This assumption doesn’t hold for cluster ASD in UMi and UMa.  Alt-5 seems to be the most realistic approach among all alternatives; however, there are two issues regarding this method.  Firstly, the complexity is too high.  Since, the simulator needs to maintain explicit fast fading channel between the UE to each cell before the serving cell is selected.  Secondly, it may be difficult for companies to align their implementation, e.g. the filter used to average over both time and frequency.  In fact, it is not difficult to see that Alt-5 eventually converges to Alt-4 if the average is performed over an infinite period of time.  Based on discussion above, Alt-4 is preferred for UE attachment.
Proposal 5: Alt-4 is preferred for UE attachment.

4 Conclusion
In summary, we propose the following in this contribution regarding the evaluation assumptions for the second phase calibration and the UE attachment modeling.
Proposal 1: Statistics of both CDL and channel coefficient realization should be provided for the 3D channel calibration. 
Proposal 2: Case 2 for calibration only, Case 3 for baseline performance.
Proposal 3: Use co-polarized and cross-polarized 2D planar arrays in [4] for Case 2 and Case 3.
Proposal 4: For Case 2, choose M = N = 2. For Case 3, the values of M and N are FFS based on parameters for typical passive antenna.
Proposal 5: Alt-4 is preferred for UE attachment.
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