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1
Introduction
This Way Forward captures agreements reached by the MIMO OTA group during the RAN4 #76bis meeting.
2
Agreements
2.1
Methodology-specific MU outcome

The group has defined methodology-specific measurement uncertainty budgets.  A unified proposal that contains detailed tables of the MU budget for each methodology is submitted for approval as a separate document.

Table 1 below lists the best estimate at this time of measurement uncertainty values per methodology.
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
According with the agreements in the RAN4 #76 WF, the additional bias term will be estimated from results collected using outliers from cross-method validation.  Additional radiated measurements of CTIA reference antennas may be used to augment the analysis.
Specific measurement plan shall be aligned via email discussion prior to an offline conference call during the week following the RAN4 #76bis meeting
2.2
Harmonization options for evaluation

The group has analysed the harmonization testing campaign results and collected a number of harmonization options for evaluation in order to achieve agreement on the harmonization phase of the WI by RAN4 #77.  These options are listed in Table 2 below.
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


NOTE 1: Additional evaluation step defined for Option G below
Together with the agreements on methodology-specific MU, each harmonization option carries an associated cost in terms of an impact on the total measurement uncertainty of the harmonized methods.  The detailed analysis of the harmonization options can be found in the spreadsheet attached to this WF.  Table 3 below lists the impact of each harmonization option on the measurement uncertainty of harmonized methods.
Table 3: Impact of harmonization on MU
	
	
	RC/MPAC
	RC+CE/MPAC
	RTS/MPAC
	All

	Opt.
	Band
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	r
	h
	r
	h
	h
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	13
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	13
	
	
	
	
	
	
	

	
	7
	
	
	
	
	
	
	

	G
	13
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How to handle the FoM calculation for throughput curves not capable of reaching target values (70%, 95%) will be finalized by October 30 (preferably earlier). Companies shall use the attached informative Excel spreadsheet as a starting point for the above calculations. 
Given that some MU elements in the methodology uncertainty budgets are preliminary evaluations, the MU budgets may be revised and improved.  The total harmonization MU cost is expected to be revised as a consequence.  These values represent the best understanding of the impact of harmonization on the total MU.
Additionally, Option G shall be used to evaluate the robustness of harmonization by:
1. Initially select Option G and calculate the harmonized MU

2. If harmonization is deemed successful for Option G, then reduce to minimum # of positions and calculate the harmonized MU using the same offsets from step #1

3. Evaluate harmonization robustness be determining the impact on harmonized MU from step #2

4. The number of channel models can be later reduced conditionally to the overall success of harmonization among all models in step #3

2.3
Further refinement of measurement uncertainty elements

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.
2.4
Test case parameters

Test case parameters have been defined for each harmonization option listed in Table 2 and shall be finalized by selecting a single harmonization option from Table 2 by end of RAN4 #77. 
2.5
Recommendation for MIMO OTA adhoc

The group recognizes the urgent need to define MIMO OTA performance requirements and agrees to hold an adhoc in January focused on performance requirements, provided the potential WI extension is approved in RAN#70.

2.6
Topics for offline teleconference 
1. Finalize the specific measurement plan to accomplish alignment on the additional bias term

2. Measurement uncertainty

a. Review proposals to close remaining gaps in the methodology-specific MU budget and finalize

3. Harmonization options

a. Finalize the calculation of the FoM for throughput curves not capable of reaching 100%

b. Make progress on the harmonization options table and submit to operators and OEMs for comment and recommendation

2.7
Topics for RAN4 #77
1. General
2. Measurement uncertainty

a. Joint MU CR to TR 37.977 from RC, RC+CE, MPAC, and RTS experts

3. Harmonization

a. Review operator and OEM recommendations and agree on harmonization outcome

b. Capture outcome as a CR to TR 37.977

4. Test case definitions

a. Agree the final test case parameters
b. Capture outcome as a TP to TS 37.144
5. Development of performance requirements


Page 1

