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1
Introduction
This document discusses what next steps in MIMO OTA WI should be in order to complete the work within the deadline, and as a result several proposals are made towards the outcomes for RAN4#76bis meeting.
2
Discussion
The following was agreed as part of the WF in the last RAN4 meeting:
· Based on the risk factors identified in our summary tables (both known/quantified and unknown), it is premature to declare harmonization for all methods successful

· Specific parameters have been identified under which harmonization is possible together with the observation that risks and cost be further quantified

· The group agrees to proceed in the following manner:

1. The test parameters and FoM parameters shall be first identified
[Identify DUT orientations, averaging method, etc...]

2. Then initiate the performance phase of the WI, such that data is collected and evaluated within each methodology towards creating a single performance requirement for methods shown to be harmonized according to the result of step 3

3. Initiate a new phase of the harmonization activity across the methods using outliers from the performance work for cross-method validation of the current harmonization offsets with the goal to characterize the risk/cost factors associated with harmonization; this activity shall occur in parallel with the performance phase of the WI

This contribution will focus on steps 1, 2 and 3 above.

Measurement Ucertainty and residual error (“r”):
It becomes clear that the first the group shall do is to agree the test parameters and FoM. This way, second phase of harmonization can commence, but also the parallel activity on performance requirement setting.

In order to be able to choose the adequate test parameters, one of the key information the group shall have is the MU for each of the methods. To this end, we propose

Proposal 1: MU budget shall be provided for each of the candidate methods for harmonization by RAN4#76bis. If a method does not provide MU budget, then it will not be considered for harmonization within this WI.

The above proposal is strictly required to be able to make progress (complete the TBDs, especially the one highlighted below), otherwise it is not possible to choose a test set condition among the ones proposed in Table 10.3.5-2: Harmonization options:

	Opt.
	Band
	Methods
	Models
	Method param.
	FoM param.
(1)
	Fixed offsets
	HCB
	Max diff. after offsets (2)
	Max diff. <= HCB?
	Highest method MU (3)
	Add’l bias (4)
	Harmonized MU (5)

	
	
	
	
	
	
	
	
	r
	
	e
	b
	h

	1
	13,7
	MPAC

RTS

RC+CE
	MPAC: UMa,UMi

RTS: UMa,UMi

RC+CE: LDHC,SDLC
	MPAC: avg 8 orientations

RTS: avg 8 orientations

RC+CE: STEP SF=400 NS=120
	outage lvl: 70%

avg method: Inverse DL Pwr avg
	MPAC: B13 = 0 , B7 = 0 

RTS: B13 = 0 , B7 = 0 

RC+CE: B13 = -1.1dB, B7 = -3.7dB
	B13: 1.3dB

B7: 2.3dB
	B13: 0.8dB

B7: 0.8dB
	yes
	TBD
	TBD
	If ((r + m + b) < e), h = e
else

h = r + m + b


On the residual error, in principle, we propose to rule out any option which shows residual error beyond 1dB. And preference is to have residual error <<1dB. Additionally we propose that if residual error (r) is near HCB, even if lower, that option should not be considered since residual error is expected to increase when more devices are considered (as per “b” factor in the table).

Proposal 2: residual errors “r” larger than 1dB shall be not considered. In principle, residual error should be <<1dB. Additionally residual error (r) shall be equal or lower than HCB-0.5dB.
Number of orientations:
In terms of the number of positions, there seems to be several options in terms of the operators’ preferences on UE position. We consider the following options:

A. Single position test: 1

B. Reduced set of positions: 3

C. Broad number of positions: 8

In order to understand which option is best is required that MU is provided as per Proposal 1. Additionally the residual error increases from going from 8 to 3 if harmonization is considered, and in consequence this should be considered.

Observation 1: residual error increases when going from 8 positions to 3 positions. The election of number of positions should be based on UE vendor/operator preferences, as well as on the residual error increase.
Additionally we note that the decision on the number of orientations may also need to be coupled to the decision on the averaging process. The details for this will be provided later on in the document. And a proposal on the number of orientations is provided.
Averaging process
Linear regular averaging: 

In this mathematical process, the average tends to the highest absolute number, i.e. in the case of sensitivity average tends to the worst performing orientation/position. In other words, worse performing orientation drives the mean. In practice this means that the averaging process is very sensitive to the bad orientation/position.
Inverse averaging:

In this mathematical process, the average tends to the lowest absolute number, i.e. in the case of sensitivity, average tends to the best performing orientation/position. In other words, best performing orientation drives the mean. In practice this means that the averaging process is very sensitive to the good orientation/position.

	pos 1
	pos 2
	pos 3
	pos 4
	pos 5
	pos 6
	pos 7
	pos 8
	
	reg
	inv

	-100
	-100
	-100
	-100
	-100
	-100
	-100
	-50
	
	-59,03
	-99,42

	-100
	-100
	-100
	-100
	-80
	-80
	-80
	-80
	
	-79,96
	-97,03

	-100
	-100
	-100
	-100
	-50
	-50
	-50
	-50
	
	-50,00
	-96,99

	-100
	-100
	-100
	-100
	0
	0
	0
	0
	
	0,00
	-96,99

	-100
	0
	0
	0
	0
	0
	0
	0
	
	2,43
	-90,97


What to do? Our thinking is that we should not penalize a device that out of many orientations, there is one really bad (especially when many of them are measured). If we were to choose this approach (several positions being considered and regular average), then margins to pass the test should be large. On the contrary, we prefer to choose inverse average, i.e. be sensitive to the good orientation, but at the same time it is not fair to consider a device that is good, when just one orientation is good, but all the rest are bad. In this case inv average is affected but very little, in this case, the margins to pass the requirement should be as tightest as possible. This results in that choosing inverse average should be coupled to considering especially low MU budget, low residual error, and that the difference in performance among orientations shall be evaluated.

Proposal 3: inverse averaging shall be used. Individual position performance shall be provided 
Observation 2: we note that proposal 3 may indicate that single orientation/position information is relevant and in consequence harmonization becomes less of interest. Still proposal 3 is to be considered regardless of harmonization process outcome

Proposal 4: 3 positions shall be considered. Portrait -45º tilt, landscape -45º tilt and face up

Channel model
We note that considering all channel models together (and calculating fixed offsets), both Uma and Umi, increase HCB, so it is not clear why one would go for that option, since at the end of the day only one channel model is tested at a time, and it is not expected that if both were to be considered, the test in the anechoic and reverb chambers have to be duplicated to account for the 2 channel models. Additionally we propose to consider UMi as a more common scenario considering densification of networks. In consequence we propose:

Proposal 5: Harmonization options shall be based only considering one single channel model only. UMi channel model shall be considered
Outage level
Both 70% and 90% have been used to analyse the data. Based on the analysis made on the sensitivity of the outage level towards HCB and residual error, we note that there is not that much difference (i.e. slope is the same). It is proposed to test near max throughput as to serve the purposes of the test which is to at least test the device in the lowest SNR that can sustain 90% throughput. Testing of 70% is useful. Additionally, we emphasize the need for an additional test point which is at cell edge. This would represent the maximum throughput the device can sustain under the worst radio conditions before losing RF connection. In consequence we propose:

Proposal 6: Outage level shall be three: 90% 70% and X%, where X represents the cell edge throughput before losing RF connection. X will be fixed during performance requirement setting. After X is set to an acceptable level, some devices may not reach that throughput and may have lost connection earlier, i.e. that device would not pass that requirement.
Second phase of harmonization
It is noted that a second phase has been agreed in order to validate the potential for harmonization in case found as an outcome to the first phase. However first phase is not yet finished, i.e. many variables are still open as per the previous proposals. Once those are resolved, then second phase discussions can start.
Assuming that second phase discussions can start at RAN4#76bis, which is something extremely required if harmonization is still a possible outcome for this WI, then we continue to support the approach to cross check the best and worst devices for a given method with other methods, and check if they continue to be the best and worst devices accordingly. At the same time, HCB and residual error, especially, need to be recalculated as to verify if HCB could be lower, and whether residual error has not increased significantly.

Proposal 7: in second phase of harmonization, test of best and worst devices shall be made across methods. HCB shall be recomputed (based on new ADTF measurements) to verify it has not increased, and especially has decreased. And residual error (r) be recalculated to verify that it has not increased significantly (“b” factor is zero or near)

Proposal 8: for the above to be possible, single lab testing as carried in first harmonization phase is required. This is based on lab volunteering for the task, though

3
Conclusion
This contribution has made the following proposals and observations:

Proposal 1: MU budget shall be provided for each of the candidate methods for harmonization by RAN4#76bis. If a method does not provide MU budget, then it will not be considered for harmonization within this WI.
Proposal 2: residual errors “r” larger than 1dB shall be not considered. In principle, residual error should be <<1dB.
Observation 1: residual error increases when going from 8 positions to 3 positions. The election of number of positions should be based on UE vendor/operator preferences.
Proposal 3: inverse averaging shall be used. Individual position performance shall be provided 
Observation 2: we note that proposal 3 may indicate that single orientation/position information is relevant and in consequence harmonization becomes less of interest. Still proposal 3 is to be considered regardless of harmonization process outcome

Proposal 4: 3 positions shall be considered. Portrait -45º tilt, landscape -45º tilt and face up

Proposal 5: Harmonization options shall be based only considering one single channel model only. UMi channel model shall be considered
Proposal 6: Outage level shall be three: 90% 70% and X%, where X represents the cell edge throughput before losing RF connection. X will be fixed during performance requirement setting. After X is set to an acceptable level, some devices may not reach that throughput and may have lost connection earlier, i.e. that device would not pass that requirement.
Proposal 7: in second phase of harmonization, test of best and worst devices shall be made across methods. HCB shall be recomputed (based on new ADTF measurements) to verify it has not increased, and especially has decreased. And residual error (r) be recalculated to verify that it has not increased significantly (“b” factor is zero or near)

Proposal 8: for the above to be possible, single lab testing as carried in first harmonization phase is required. This is based on lab volunteering for the task, though
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