3GPP TSG-RAN4 WG4 Meeting # 99-e
R4-2111388
Electronic meeting, May. 19 – 27, 2021
Source: 
Huawei, HiSilicon
Title:             Simulation assumptions for NR FR2 MIMO OTA
Agenda Item:
9.1.2.2
Document for:
Approval
1 Introduction
In the last RAN4 meeting, polarization model-2 of section 7.3.2 of TR 38.901 has been adopted for FR2 antenna model [1]. Due to unknown BS implementation and impact on UE throughput, BS antenna element polarization have two options (or). In this meeting, we provide several simulation results to discuss the impact of different BS antenna element polarization types on UE throughput, and a problem about polarization mapping between BS and six dual polarization probes need to be clarified by CE/TE vendors.
	· FR2 BS antenna element polarization

· To provide impact analysis on FR2 BS antenna element polarization type

· Use polarization model-2 of section 7.3.2 of TR 38.901

· FFS for the polarized antenna mode for FR2 MIMO OTA

·  polarized antenna model (option 1) 

·  polarized antenna model with 45˚ slant angle (option 2)

· Infra-vendors are encouraged to provide the feedback on the actual implementation on FR2 BS antenna element polarization 


Furthermore, it was captured in the chairman note that: the gap between FR2 simulation and measurement should be minimized, companies are encouraged to provide solution.

We give further analysis in this paper.
2 Discussion
2.1 BS antenna element polarization
According to section 7.3 of TR 38.901, the cluster power distributions by using different BS antenna element polarization types after the BS filtering are the same in CDL-C UMi channel models. Our preliminary judgment is that BS antenna element polarization types (or) does not seem to affect the results. Further simulation is implemented including the signal generation, CDL-C UMi channel models, six dual polarization probes and the signal received by UE. The simulation assumptions are aligned with TR38.827 as much as possible. For convenience, only one test point is simulated to show the impact of threshold on UE throughput, as shown in Figure 1. Some simulation assumptions not mentioned in TR38.827 follow [2]. Option 1 for both UE antenna array and polarization alignment between probes and UE is selected, which presents the best case where the V and H polarized signals emitted by six dual polarization probes are completely received by UE. 
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Figure 1. Relative position of antenna array and probes 
In the simulation, we are very confused about polarization mapping between BS and six dual polarization probes. To provide impact analysis on FR2 BS antenna element polarization type, we give four options in Figure 1. Option 1 and option 2 are  polarized antenna mode. For option1, the signal emitted by the V and H polarized probes is from BS antenna element with 45˚ and -45˚ slant angle, respectively. Option 2 is the opposite of Option 1, and the signal emitted by the V and H polarized probes is from BS antenna element with -45˚ and 45˚ slant angle, respectively. Option 3 and option 4 are  polarized antenna mode. For option3, the signal emitted by the V and H polarized probes is from BS antenna element with 90˚ and 0˚ slant angle, respectively. Option 4 is the opposite of Option 3, and the signal emitted by the V and H polarized probes is from BS antenna element with 0˚ and 90˚ slant angle, respectively.
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Figure 2. Polarization mapping between BS and six dual polarization probes

Table 1. Simulation results

	SNR

(dB)
Option
	20
	30
	40

	1
	24.12%
	55.93%
	100%

	2
	24.12%
	55.93%
	100%

	3
	24.12%
	55.93%
	100%

	4
	24.12%
	55.93%
	100%


Simulation results for four options are listed in Table1, where the throughput is normalized. We can find that BS antenna element polarization types (or) does not affect the results in the best case. Both types are acceptable, and FR2 and FR1 BS antenna element polarization alignment () may be a good way. In addition, it can be seen from the Table1 that throughput is insensitive to the polarization mapping due to specific test points. In any case, the polarization mapping relationship needs to be clarified, and the same problem exists for FR1.
Observation 1:  BS antenna element polarization types (or) have no significant impact on the results, FR2 and FR1 BS antenna element polarization alignment () may be a good way.
Proposal 1:  Polarization mapping for FR1 and FR2 between BS and dual polarization probes need to be clarified by CE/TE vendors.
2.2  Channel model validation for Simulation
In [2], many simulation assumptions have been clarified, except for six probes weights. In the past several meetings, some UE vendors have proposed publishing probe weights, but CE/TE vendors do not support this proposal because the precise probe weights are proprietary. We still would like to emphasize that probe weights are critical for aligning simulation results, and we expect helpful information from CE/TE vendors.
In an OTA test, there are too many factors that cause the same UE to have different test results from different TE/CE vendors, which is not conducive to reaching an industry consensus and promoting industry development. The emphasis on probe weights is because we would to minimize these uncertainties. In the FR2 MIMO OTA, because the cost and the number of UEs supporting FR2 are relatively small, UE vendors cannot provide enough data to propose minimum requirements. Therefore, RAN4 have reached a consensus to use the simulation method. The six probes weights are an important part of the entire simulation. The absence of weights makes it very difficult for the simulation, even if the CE/TE vendors could provide a complete test scheme including definite PSP requirement. Considering CE/TE vendors' concerns about the exact probe weights, we suggest that all CE/TE vendors can reach a consensus and provide a set of reference weights. Note that this is not the optimal set of parameters of each CE/TE vendor. Instead, a set of suboptimal weights satisfy certain PSP conditions. UE vendors can use the weights to perform simulation, which facilitates alignment of simulation conditions.
Qualcomm also proposed a solution in the last RAN4 meeting [3]. We think option 1 is also a good way. Based on the actual channel verification result, CE/TE vendors are encouraged to provide the variation range for AoA/ZoA, PAS after six probes. In addition to the information on PAS, the variation range of PDP, doppler, etc, those impacting by 6 probes, are needed. However, how to apply the variation range to simulation needs further research. In our view, each parameter in the channel response may have the variation range, which leads to a large number of simulation results. How to use the many results to determine minimum requirements? For example, the worst results represent minimum requirements? It is still not clear now.
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Proposal 2:  CE/TE vendors are encouraged to helpful information on PAS:

Option1: a set of reference (or suboptimal) weights. Note that this is not the actual (or optimal) set of weights of each CE/TE vendor.

 Option2: the variation range for AoA/ZoA, PAS after six probes

Proposal 3:  CE/TE vendors are encouraged to provide the variation range of PDP, doppler, etc, those impacting by 6 probes in addition to the information on PAS.
3 Conclusion

In this contribution we discussed on the open issues on Simulation assumptions for NR FR2 MIMO OTA, according to the analysis, we have the following observation and proposals: 
Observation 1:  BS antenna element polarization types (or) have no significant impact on the results, FR2 and FR1 BS antenna element polarization alignment () may be a good way.
Proposal 1:  Polarization mapping for FR1 and FR2 between BS and dual polarization probes need to be clarified by CE/TE vendors.
Proposal 2:  CE/TE vendors are encouraged to helpful information on PAS:

Option1: a set of reference (or suboptimal) weights. Note that this is not the actual (or optimal) set of weights of each CE/TE vendor.

Option2: the variation range for AoA/ZoA, PAS after six probes

Proposal 3:  CE/TE vendors are encouraged to provide the variation range of PDP, doppler, etc, those impacting by 6 probes in addition to the information on PAS.
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Companies to analyse the impact of channel parameters variation such as AoA/ZoA, PAS, power, delay, etc. those explicitly reflect in the channel model parameters on the UE MIMO OTA performance. Need the following input from CE/TE vendor:


Option 1: Could provide the variation range for AoA/ZoA, PAS, power, delay, etc. those impacting by 6 probes


Option 2: Could provide the variation range for PSP, PDP, doppler, etc those are used for channel model validation. In this case, it is still not clear how to set the channel modelling paraments in the simulation to emulate the gap between simulation vs measurement. 


It would be very helpful if CE/TE vendors can clarify the input can be provided.
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