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1
Introduction
In RAN#97-e meeting, RAN plenary approved the new Rel-18 Work Item on NR MIMO OTA [1]. The FR1 MIMO OTA related aspects are listed as following:
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In this paper, we share our views on Rel-18 FR1 MIMO OTA enhancement.   

2
Discussion

· Regarding the test methodology enhancement to support new device, the WID targets to potential larger device like Tablet:  

· Study, and if necessary, specify necessary enhancements of the FR1 MIMO OTA test methodology (test methodology defined in TS38.151 is the baseline) for the following device types in free space based on operators’ request. 

· For example: Tablet
· Quiet zone of 20cm and 16-probe MPAC system should be unchanged

In our view, although the test methodology in TR 38.827 is described as applicable for smartphone, new device type within the agreed 20cm test zone can also be accepted. However, one thing we would like to highlight is that the new device should be measured with the same test orientations of DMP, DML, and DMFU. 

Observation 1: New device is acceptable if the test methodology is unchanged and the device is within 20cm test zone size. Clear operator’s request is needed.

· Regarding the test methodology enhancement to support browsing mode testing for FR1 MIMO OTA:  

· Study, and if necessary and feasible, specify enhancements of the FR1 MIMO OTA test methodology for Smartphone in browsing mode using hand phantom. 

· Test methodology defined in TR38.827 and TS38.151 is the baseline

This is a bit controversial topic in RAN plenary discussion, companies’ views are diverged, among the comments, one technical issue was raised that the phantom should be within test zone. Given the phantom in the test zone for MIMO OTA testing will impact antenna performance especially low bands, therefore the feasibility study should include this point.
For the necessity of phantom-based MIMO OTA throughput testing, considering this was discussed long time during LTE MIMO OTA phase in CTIA and 3GPP, but finally being excluded, we think more discussions are needed in RAN4 on whether it is valuable to define this test case for NR in 3GPP. 

Observation 2: Phantom-based MIMO OTA testing was discussed in LTE phase in 3GPP and CTIA but finally excluded.

· Regarding the Test time reduction methodology for FR1 MIMO OTA:  

· Test time reduction methodology for FR1 MIMO OTA is not precluded.

Test time reduction is always an important topic for OTA testing, given the whole measurement time is quite time consuming compared with RF conductive test cases. 
For details, in Rel-16, we adopted small Number of Slots per Stream for throughput as 10k, but limited to bands >1GHz, for band<1GHz, the slot is tentatively defined as [20k], in TS 38.151: 
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RAN4 should first confirm this value to make the Rel-17 test parameters complete, and further study whether this parameter can be reduced to 10kHz, to align with FR1 band>1GHz. More measurement data on this topic is helpful to make final decision. If confirmed, the update of TS should be started from Rel-17. 
Proposal 1: RAN4 should further study whether Minimum Number of Slots per Stream for bands <1GHz can be reduced to 10k. 
In addition, RAN4 can further discuss whether a large step size is acceptable for FR1 MIMO OTA throughput testing to reduce measurement time. 

· Regarding more channel models for FR1 MIMO OTA testing:  

· Introduce more FR1 channel models based on operator requests

In TS 38.151, only UMi CDL-C and UMa CDL-C are used for FR1 MIMO OTA testing, but there are several alternative channel models in TR 38.827 as examples to be used for OTA industry, so it should be clarified in RAN4 that whether the intention of the WID is to adopt more defined channel models in TR 38.827 for FR1 MIMO OTA requirements, or to define more brand-new FR1 channel models in Rel-18 (similar work as we did in Rel-16 for NR MIMO OTA).
Proposal 2: RAN4 should further clarify whether the scope is to adopt more defined channel models in Rel-16 for FR1 MIMO OTA requirements, or to define more brand-new FR1 channel models in Rel-18. 
· Refine FR1 channel model validation pass/fail limits: 
· Refine FR1 channel model validation pass/fail limits, e.g.

· Pass/fail criteria of power validation

In TS 38.161, the power validation pass/fail limit is still [TBD], RAN4 should define this value based on more validation inputs to make the channel model validation complete. If defined, the update of TS should be started from Rel-17. 
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Proposal 3: RAN4 should define the unfinished power validation pass/fail limits, based on more validation measurement results. 
3 Conclusion

In this paper, we provide our views on FR1 MIMO OTA. 
Observation 1: New device is acceptable if the test methodology is unchanged and the device is within 20cm test zone size. Clear operator’s request is needed.

Observation 2: Phantom-based MIMO OTA testing was discussed in LTE phase in 3GPP and CTIA but finally excluded.

Proposal 1: RAN4 should further study whether Minimum Number of Slots per Stream for bands <1GHz can be reduced to 10k. 
Proposal 2: RAN4 should further clarify whether the scope is to adopt more defined channel models in Rel-16 for FR1 MIMO OTA requirements, or to define more brand-new FR1 channel models in Rel-18. 
Proposal 3: RAN4 should define the unfinished power validation pass/fail limits, based on more validation measurement results. 
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FR1 MIMO OTA test methodology enhancement


Study, and if necessary, specify necessary enhancements of the FR1 MIMO OTA test methodology (test methodology defined in TS38.151 is the baseline) for the following device types in free space based on operators’ request. 


For example: Tablet


Quiet zone of 20cm and 16-probe MPAC system should be unchanged


Study, and if necessary and feasible, specify enhancements of the FR1 MIMO OTA test methodology for Smartphone in browsing mode using hand phantom. 


Test methodology defined in TR38.827 and TS38.151 is the baseline


Test time reduction methodology for FR1 MIMO OTA is not precluded.


Introduce more FR1 channel models based on operator requests


Refine FR1 channel model validation pass/fail limits, e.g.


Pass/fail criteria of power validation


Develop the preliminary Measurement Uncertainty (MU) corresponding to all newly defined test methodologies and test configurations


Example expanded uncertainty for test method shall be defined.


The final MU and test tolerances (TT) will be decided by RAN5. 





Table E.1-1: FR1 Common test parameters


Parameter�
Unit�
Value�
�
PDSCH transmission scheme�
�
Transmission scheme 1�
�
Carrier configuration�
Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)�
RBs�
0�
�
�
Subcarrier spacing�
kHz�
15 or 30�
�
<Skip unnecessary part in the table…>


Minimum Number of Slots per Stream�
�
20000 for 15kHz SCS


 40000 for 30kHz SCS


(Note 3)�
�
Transmit Power Control�
dBm�
13 �
�
DL power level


(RS EPRE of SSS)�
dBm / SCS�
Set at gNodeB simulator 


with correction from calibration�
�
EPRE ratio of PDSCH to SSS�
dB�
0�
�
Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.


Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 for tested channel bandwidth and subcarrier spacing.


Note 3:	For FR1 MIMO OTA test lab alignments and FR1 MIMO OTA UE performance requirements, the following values can be used:


			For FR1 bands >1GHz: 20k for 30kHz SCS, 10k for 15kHz SCS;


			For FR1 bands <1GHz: [20k] for 15kHz SCS;


�
�






C.4.6	Pass/Fail Criteria of Power validation


This clause defines the pass/fail criteria of power validation, this pass/fail limits apply for all channel models. 


The power validation pass/fail limit is specified as [TBD]. 











