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1
Introduction
This document discusses what next steps in MIMO OTA WI should be taken in order to complete the work within the deadline, and as a result several proposals are made towards that end.
This is a follow-up of [1].
2
Discussion
Background
The following was agreed as part of the WF [2] in the last RAN4 meeting:
Table 1: Measurement uncertainty per methodology

	Methodology
	Measurement Uncertainty (dB)
	Add’l Bias (b)

	RC
	[1.86]
	TBD

	RC+CE
	[2.59]
	TBD

	RTS
	[2.08]
	TBD

	MPAC
	[2.65]
	TBD


NOTE 1: The additional bias term is defined in Table 10.3.5-2 of TR 37.977; for the purpose of determining the harmonization outcome this value shall be determined by RAN4 #77

Table 2: Harmonization options and parameters

	Parameter
	Option A
	Option B
	Option C
	Option D
	Option E
	Option F
	Option G

	Max TPT per measured curve assumption
	Maximum expected per MCS
	Maximum expected per MCS
	Maximum expected per MCS
	Maximum expected per MCS
	Maximum expected per MCS
	Maximum expected per MCS
	Maximum expected per MCS

	Throughput outage value
	Residual error evaluated at 70% and 95%
	Residual error evaluated at 70% and 95%
	Residual error evaluated at 70% and 95%
	Residual error evaluated at 70% and 95%
	Residual error evaluated at 70% and 95%
	Residual error evaluated at 70%
	Residual error evaluated at 70% and 95%

	Outage point search method
	First intersect search high TPT to low
	First intersect search high TPT to low
	First intersect search high TPT to low
	First intersect search high TPT to low
	First intersect search high TPT to low
	First intersect search high TPT to low
	First intersect search high TPT to low

	Averaging method across outage points
	Linear across mW
	Linear across mW
	Inverse of avg of inverse mW values
	Linear across mW
	Inverse of avg of inverse mW values
	Inverse of avg of inverse mW values
	Linear across mW

	DUT positions in MPAC
	P 45 and L 45 (separate test cases)
	P 45 and L 45 (separate test cases)
	Avg {P 45, L 45, P 90} (single test case)
	Avg {P 45, L 45, P 90} (single test case)
	Avg across all 8 pos. (single test case)
	Avg across all 8 pos. (single test case)
	Avg across all 8 pos. (single test case)

	
	
	
	
	
	
	
	

	Channel Models
	UMa, UMi, NIST, LCSD, HCLD
	UMa, NIST, HCLD
	UMi, NIST, LCSD
	UMi, NIST, LCSD
	UMi, NIST, LCSD
	UMi, NIST, LCSD
	UMa, UMi, NIST, LCSD, HCLD


This contribution will focus on:

· outage points

· averaging
· DUT positions

· Channel models

· Residual error analysis

Note that it is assumed that the MU provided in Table 1 will be ratified by proponents in RAN4#77.

Outage level
Both 70% and 95% 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 TM3 break point. This would represent how far the UE can sustain TM3 and potentially high throughput.

Figure 1: Outage level proposal for Performance requirement phase


[image: image1]
Note we that for harmonization purposes for the sake of time 70% and 95% should be sufficient. But not enough for performance requirement phase.
In consequence we propose:

Proposal 1: Outage level shall be three: 95% 70% and TM3 break%, where TM3 break represents the max throughput achieved in TM3 under the relatively worst radio conditions. For harmonization phase, 70% and 95% should be sufficient.
Number of orientations:
In terms of the number of positions, there seems to be several options considered in Table 1. We consider the following options:

A. Single position test: 2
B. Reduced set of positions: 3

C. Broad number of positions: 8

In order to understand which option is best is required that MU and full analysis of residual error and total MU is computed. Additionally, generally the residual error increases from going from 8 to 3 if harmonization is considered, and in consequence this should be taken into account.

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.
Nonetheless, in principle 3 positions, P 45, L 45, P 90 (face up) shall be considered.

Proposal 2: three positions, P 45, L 45, P 90 shall be considered.

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
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. In summary we see is nice that the harmonization is powerful that all channel models can be harmonized, but for practical purposes is best to stick to just one channel model and make sure if harmonization is possible, it is with the minimum error.

Additionally we propose to consider UMi as a more common scenario considering densification of networks. In consequence we propose:

Proposal 4: Harmonization options shall be based only considering one single channel model only for practical terms. UMi channel model shall be considered
We note that if harmonization became unsuccessful, it may be also useful to consider other channel models like UMa.

Residual error (“r”):
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).

For simplicity, the above assumes similar MU for all methods, and acceptable ADTF accuracy between conducted and radiated testing. It is noted that ADTF results are not in practice that accurate though.

Proposal 5: 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.
Next steps
It is expected that by RAN4#77 some tests have been made with outliers so that 3GPP has further insight on the harmonization possibility as well as in terms of additional bias “b” term.
It is expected as well that progress is made and issues clarified with regards to open points highlighted in WF in [2] in section 2.3:

Further work to refine the MU elements and the additional bias term for each methodology is expected to occur during an offline conference call. In addition further work will be done to investigate specific orientation differences identified in R4-155341 and possible impact on measurement accuracy.

Assuming those issues are completed and decision is made upon

· outage points

· averaging

· DUT positions

· Channel models

· Residual error analysis

Then 3GPP is expected to be able to complete the harmonization phase, and reach a conclusion upon in preparation for RAN#70 Plenary meeting taking in place in Dec2015.
3
Conclusion
This contribution has made the following proposals and observations:

Proposal 1: Outage level shall be three: 95% 70% and TM3 break%, where TM3 break represents the max throughput achieved in TM3 under the relatively worst radio conditions. For harmonization phase, 70% and 95% should be sufficient.
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.

Proposal 2: three positions, P 45, L 45, P 90 shall be considered.

Proposal 3: inverse averaging shall be used. Individual position performance shall be provided

Proposal 4: Harmonization options shall be based only considering one single channel model only for practical terms. UMi channel model shall be considered
Proposal 5: 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.
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