3GPP TSG-RAN WG4 Meeting #97-e
R4-2016227
Electronic Meeting, 2-13 Nov., 2020
Agenda item:
7.19.7
Source:
vivo, CAICT
Title:
Number of slots for NR MIMO OTA testing 
Document for:
Approval
1
Introduction
The test methods and detailed parameters for NR MIMO OTA have been defined in the TR 38.827 v16.0.0 [1]. However, the number of slots for each test case is not specified, which is key aspect to measure MIMO OTA accurately.
Since the throughput and corresponding power is a function of the variability caused by the fading of the channel model, a minimum test time (i.e., Minimum Number of Slots) is required to properly determine the fading throughput. It is important to decide the number of slots in this meeting, to make sure that all the labs could utilize the same parameter for next-step’s testing.
This paper proposes the number of slots for NR MIMO OTA testing.

2
Discussion

2.1  Number of slots for NR FoM measurement 
For LTE MIMO OTA, the number of subframes for FoM measurement is defined in the TR 37.977 Table 7.1-1 and Table 7.1-2 [2], and also in TS 37.544 Table P.1-1 and Table P.1-2 [3]:
	Number of subframes for FOM measurement
	
	2000 minimum for static channel

20000 minimum for faded channel
(Note 4)


Number of 20000 subframes per stream is used at each power level to average out the variations due to the fading channel to get an accurate LTE MIMO OTA throughput. 
For NR MIMO OTA throughput averaging, sufficient number of slot samples is also required [1]. 
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The common parameters are defined in TR 38.827 clause 8.2, but minimum number of slots for FR1 and FR2 is not defined.
Observation 1: Number of Slots per stream for FoM measurement is not defined for NR MIMO OTA.     

Follow the conclusions of LTE MIMO OTA, we believe 20000 slots per stream is sufficient for time-averaging NR MIMO OTA throughput testing. It is important to decide the number of slots in this meeting, to make sure that each lab could utilize the same parameter for testing.  
Proposal 1: Adopt 20000 as the minimum number of slots per stream for NR MIMO OTA testing. 

The corresponding CR [4] for TR 38.827 based on the proposed number of slots is also presented below: 
------------------------------------------------------------------------------------------------------------------------------------------------   
Table 8.2-1: 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

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	1

	…
	
	…

	Redundancy version coding sequence
	
	N.A

	Precoding configuration
	
	SP Type I, Random per slot with PRB bundling granularity

	Symbols for all unused REs
	
	OCNG Annex A.5 of TS 38.101-4

	Minimum Number of Slots per Stream
	
	20000 

	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.


Table 8.2-6: FR2 Common Parameters

	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	PTRS epre-Ratio
	
	0

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	120

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	1

	…
	
	…

	Redundancy version coding sequence
	
	{0,2,3,1}

	Precoding configuration
	
	SP Type I, Random per slot with PRB bundling granularity

	Symbols for all unused Res
	
	OCNG in Annex A.5 of TS 38.101-4

	Minimum Number of Slots per Stream
	
	20000

	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 38.101-2 for tested channel bandwidth and subcarrier spacing.


------------------------------------------------------------------------------------------------------------------------------------------------   
Considering the SCS of FR2 is 120 kHz with 0.125ms duration, and the total time for each power level should be 2500ms. This value might need to be increased for FR2, further discussion on whether the number of 20000 slots is sufficient for FR2 MIMO OTA, based on measurement results of real devices or simulation analysis, is needed. If non-negligible variation of throughput is identified, then the group can decide either to increase the number of slot samples or to add an additional MU element related to minimum number of slots.
Proposal 2: Further discuss whether 20000 slots is sufficient for 120kHz SCS FR2 MIMO OTA testing.

Proposal 3: If non-negligible variation of throughput is identified, the number of slots might be increased or new MU element named as “uncertainty associated with the number of slots” might need to be added into FR2 MU budget. 

2.2 Testing time reduction for FR1 MIMO OTA  
Given the setting of minimum number of slot samples at each power level has direct impacts on the testing time, proper value should be set to balance the measurement uncertainty and total measurement time. Although alignment with LTE MIMO OTA to use 20000 slots for FR1 MIMO OTA is a good starting point, we also believe the group need to further study if this value is over considered. 

From testing time reduction perspective, we have done some comparison measurements by using 20000 subframes (selected by 3GPP/CTIA) and 10000 subframes (selected by CCSA) for LTE MIMO OTA, they show nearly the same results, as shown in Fig.1, the difference is below 0.12dB. Therefore, we believe minimum number of 10000 is sufficient for FR1 MIMO OTA, which could reduce nearly half of the testing time.
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Figure 1: LTE MIMO OTA measurement results, with 10000 subframes and 20000 subframes
Observation 2: minimum number of 10000 subframe is sufficient to identify the LTE MIMO OTA performance.

Similar analysis based on real measurement of 5G devices is encourage to study the testing time reduction for NR MIMO OTA.

Proposal 4: Further study whether the minimum number of slots for FR1 MIMO OTA could be reduced to 10000, measurement results or simulation analysis for FR1 MIMO OTA performance is encouraged. 

3 Conclusion

In this paper, we propose the minimum number of slots for NR MIM OTA testing. 
Observation 1: Number of Slots per stream for FoM measurement is not defined for NR MIMO OTA.  
Observation 2: minimum number of 10000 subframe is sufficient to identify the LTE MIMO OTA performance.  

Proposal 1: Adopt 20000 as the minimum number of slots per stream for NR MIMO OTA testing. 

Proposal 2: Further discuss whether 20000 slots is sufficient for 120kHz SCS FR2 MIMO OTA testing.

Proposal 3: If non-negligible variation of throughput is identified, the number of slots might be increased or new MU element named as “uncertainty associated with the number of slots” might need to be added into FR2 MU budget. 

Proposal 4: Further study whether the minimum number of slots for FR1 MIMO OTA could be reduced to 10000, measurement results or simulation analysis for FR1 MIMO OTA performance is encouraged.
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Hence the MIMO (OTA) throughput can be calculated as


�


Where Transmitted TBS is the Transport Block Size transmitted by the SS, which is fixed for a FRC during the measurement period. MeasurementTime is the total composed of successful slots (ACK), unsuccessful slots (NACK) and DTX-symbols.


The time-averaging is to be taken over a time period sufficiently long to average out the variations due to the fading channel. Therefore, this is also called the average MIMO OTA throughput. The throughput should be measured at a time when eventual start-up transients in the system have evanesced.
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