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1. Introduction

This paper further analyzes the differences seen in the recent harmonization campaign between the RTS and MPAC test methods as discussed in [1].

One of the conclusions in [1] was:

The implications of these latest findings indicate that further work is needed to align channel model implementations, in particular how different channel model implementations behave with antennas other than the dipole used for the channel model validation in TR 37.977.

2. Further analysis of random phase selection on throughput performance
It has been demonstrated through experimentation that measured throughput performance for TM3 with some orientations of the devices used in the recent harmonization campaign is highly sensitive to choice of starting phase for the 20 sinusoids in each cluster. Several dB of performance variation can easily be seen which indicates that phase control is a critical element for measurement accuracy when using the geometric implementation of the SCMe channel models defined in [2].
It is also known that for the ideal Laplacian distribution represented by a very large number of sinusoids is not sensitive to starting phase due to the central limit theorem applied. The correlation-based implementation of SCMe has no dependency on phases due to the different approach taken to model the fading using filtered Gaussian noise.

We already know from the agreed CR in [3] that the geometric implementation of the channel model used for RTS aligns very well with the theoretical curves in [4] as do the two implementations of the channel emulators used for MPAC. However, this validation has been carried out only for the vertical placement of the measurement dipole.

The most extreme results in the harmonization campaign between RTS and MPAC occurred for the S4 UMa between the P0 results and the L0 results which are shown in Figure 1.
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Figure 1. S4 UMa results for P0 and L0

This set of results shows a remarkable change from the P0 results on the left where the alignment between RTS and MPAC is as close as could ever be hoped for vs. the approximate 4 dB difference seen on the right for the L0 orientation with a 5.85 dB peak error. We know from [1] and [5] that the differences are apparent in the conducted domain between the methods which is a very strong indicator the difference is due to the channel model being applied rather than any difference in the radiated part of the respective methodologies.

In the particular example the only change between the accuracy for P0 and L0 is the rotation of the device relative to the channel model. Every other parameter in the test system remains unchanged. This strongly suggests that the reason for the difference lies on the interaction between the applied channel model and the antenna pattern. Analysis in [6] has shown that the largest discrepancies between RTS and MPAC occur when there is very high receive side correlation. In such circumstances any change in the applied channel model could have a significant impact on performance and it is suggested that the next area to investigate will be to validate the applied channel model also in the horizontal polarization domain.

3. Analysis of existing channel model validation results
In analysing the existing channel model validation results an error was discovered in [4] regarding the reference curves use for some of the comparisons.

Figure 8.3.2.2-1 from [4] defines the reference curves as follows:
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Figure 8.3.2.2-1: Reference Temporal Correlation Functions for SCME Urban Macro (left)
 and SCME Urban Micro (right) plotted from Table 8.2-1 and Table 8.2-2
The recent RTS results from [3] now part of [4] show very close alignment with the theoretical curves as seen in figure 8.4.3-4.
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Figure 8.4.3-4: Band 13 temporal correlation measurements of SCMe Uma and Umi
 for the RTS method with geometric implementation
However, for the MPAC results there appears to be a discrepancy with the reference curves as seen in 
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Figure 8.4.3-1: For Band 13, temporal correlation measurements of SCMe UMa (a) and SCMe UMi (b) 
emulated by channel emulator A; SCMe UMa (c) and SCMe UMi (d) with channel emulator B,
 both for Band 13
This is not the first time this issue has been raised but it was thought a solution was found however the current TR indicates that reference curves for the results in figure 8.4.3-1 do not align with the theory in 8.3.2.2-1 and this discrepancy needs to be resolved for the TR to be self-consistent and the channel model validation results trusted. Offline discussions suggest the error may be due to post processing of measured data rather than an incorrect implementation of the channel model but given the sensitivity in this area to measurement uncertainty the discrepancy needs to be resolved.

4. Definition of the SCMe channel model

Given the proof that now exists that the choice of starting phases for the 20 sinusoids has a large impact on the channel model statistics is worth looking at the definition of the SCMe channel models in [2].

For the UMa channel model definition, step 8 of subclause 5.3.1 of [2] states:

Step 8: Determine the powers, phases and offset AoDs of the M = 20 sub-paths for each of the N paths at the BS. All 20 sub-path associated with the nth path have identical powers (
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which refers to the composite signal with N paths. 

This defines the starting phases as being selected from a uniform distribution. It is know this will create large variations in the channel model statistics due to the constructive and destructive interference of the 20 sinusoids per sub cluster creating large variations in the power per cluster. This has been shown to cause 30 % variations in throughput representing an approximate 5 dB change in link budget. It is proposed to send an LS to RAN WG1 to ask their advice on this finding and if it is now necessary to define a set of phases that can be used for implementation that will remove this parameter from affecting the accuracy of measurements.
5. Proposals
1. Carry out additional channel model validation measurements using the horizontal polarization to investigate if this can explain the differences between the RTS implementation of the geometric channel model and the MPAC implementation as used in the recent harmonization campaign.
2. Investigate and correct the discrepancy in the TR regarding the channel model results in Figure 8.4.3-1 and the reference curves in figure 8.3.2.2-1
3. Send an LS to RAN WG1 (draft attached) regarding the apparent inconsistency between the definition of the 20 sinusoid simplification of the SCMe channel models in TR 25.996 which defines selection of i.i.d. phases from a uniform distribution when there is proof that the channel model statistics are highly dependent on the choice pf phases.
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1. Overall Description:

During the development of test methods for MIMO OTA RAN WG4 has discovered inconsistencies between implementations of the SCMe channel models defined in TR 25.996 between different channel emulator vendors. Specifically, it has bene found that to align performance it is necessary to carefully select the starting phases of the 20 sinusoids used to generate each sub cluster.
The UMa channel model definition, step 8 of subclause 5.3.1 of 25.996 states:

Step 8: Determine the powers, phases and offset AoDs of the M = 20 sub-paths for each of the N paths at the BS. All 20 sub-path associated with the nth path have identical powers (
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This definition, which is similar for the UMi channel model, states that the starting phases are selected from a uniform distribution. Simulations and measurements performed in RAN WG4 have shown that random distributions of starting phases create large variations in the channel model statistics representing several dB of link budget variation which is causing difficulty in aligning different implementations of the SCMe channel models.
2. Actions:

To RAN WG1:
ACTION: Ran WG4 respectfully asks RAN WG1 to investigate the sensitivity of the existing SCMe channel model definition in TR 25.996 to the selection of phases from a uniform distribution on the resulting channel model statistics and advise if the current definition is sufficient to enable reliable implementation.
3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 Meeting #79 
23 May – 27 May 2016  Nanjing, China
TSG-RAN WG4 Meeting #80
22 Aug – 26 Aug 2016  Gothenburg, Sweden
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