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1	Introduction
During the RAN #71 meeting a new Work Item was approved to develop radiated performance requirements for the verification of multi-antenna reception performance of UEs [1]  This WI intends to capture the associated MIMO OTA requirements in TS 37.144 [2] which is the container for all UE and MS over the air performance requirements.  All aspects associated with measurement procedures and other definitions are contained in TR 37.977 [3].

This paper proposes the MIMO OTA test case parameters to TS 37.144.
2	Discussion
According to the approved work plan for the Work Item [4], discussions on test case parameters and the figure of merit took place during RAN4 #78bis both as part of the presentation of [5] and offline.  As a baseline, Clause 10.3.5 of TR 37.977 contains the following aspects relevant to the discussion [3]:

The following agreements have been made:
1.	Final harmonization cannot be successfully claimed. But potential for harmonization can be found. In this situation, a single method shall be selected according to WID, while work on improving harmonization is deemed possible and needed
2.	Select MPAC methodology, and start new activity on performance requirement phase for MPAC
3.	Select UMi channel model, and inverse averaging. Option C
4.	Select the following KPIs: 70% and 95%
5.	How to treat failing of devices:
1.	For 95% tput: 2 orientations/azimuth rotations that fail are allowed. If more orientations fail then device fails test
2.	For 70% tput: 1 orientation /azimuth rotations that fail is allowed. If more orientations fail then device fails test
6.	Start follow-up harmonization activity in parallel to Performance requirement activity above, for the pair or pairs of methods that have potential harmonization
1.	This follow-up activity will increase the number of devices to be tested with the aim to augment and improve harmonization
2.	This follow-up activity will also increase the bands to be considered for harmonization
3.	Add UMa only option (Option J) for harmonization it in this follow-up harmonization activity which will be tested in parallel to UMi harmonization. UMa is not excluded from future performance work
7.	Due to robustness check at 95%, methods involving RC-only shall not be considered
8.	RC+CE&MPAC, RTS&MPAC and RC+CE&RTS&MPAC shall be considered in the harmonization activity
9.	Everything can be done in the same WI
10.	Bands for performance requirement definition activity: 1,2,3,4,5,7, 8,12,13,19,20,28,32,38,40,41,42,46
11.	The first set of bands to define requirements for and to perform harmonization activity are 2 FDD low bands, 2 FDD high bands and 2 TDD bands
12.	if harmonization fails for a particular set of corresponding channel models, then that method is not applicable for testing in that particular set of corresponding channel model
13.	Sample size for performance requirement: 100 measurements as a minimum
14.	How to claim new harmonization activity is successful
1.	Same bands (or set) as in the performance activity will be addressed in the same order, and harmonization will be checked after the performance requirement for each band (or set) is finalized.
2.	How many measurements samples per band: 30 of devices used for Performance requirement phase will be used for this harmonization activity. And tested in the same lab to minimize MUs with  a controlled environment
15.	Add Rayleigh validation procedure for RC+CE method
The following open items have been identified:
1.	Study how to perform averaging across orientations that did not fail the KPI
2.	Add how to extend the concept of devices failing in MPAC as agreed in slide 5 to RC+CE method
3.	Development of the procedure to validate Rayleigh
4.	Think what happens if we don’t find a single lab with a controllable environment
5.	Include statistical analysis to determine when to stop testing more devices for harmonization
6.	Study how to find the offset
7.	Study the distribution of residuals when analysing the cost
8.	Study how to calculate the cost and threshold

The Way Forward captured the following agreements related to this discussion [6]:
· Test case parameters
· Alignment between Annex E and the DUT orientations selected by Option C in 10.3.4 of
37.977 is needed (naming convention, updated figures)
· For handsets measured in free space, the performance requirement applies to the inverse
average of the 70% and 95% KPIs obtained across the P 45, L 45, P 90 orientations (naming
convention may be updated)
· Agreement needed how to handle handset + phantom, tablet in FS, and notebook in FS test
cases
· Further options are not precluded
· Figure of merit
· One performance requirement will be assigned for each of the 70% and 95% KPIs per band
· Averaging method: inverse of the average of inverse mW KPI values
· Study how to perform averaging across orientations that did not fail the KPI

Given that some agreements on test case parameters have been found and that some issues still remain, this text proposal introduces some elements of test case parameters that may be agreeable at this point in the work item to TS 37.144.
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4	Text Proposal
<<unchanged text omitted>>
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8.1 Minimum requirement for roaming bands for handheld UE
8.1.1	Free Space
Requirements in this section are stated for the free space configuration and are applicable to handheld devices.

The average TRMS of [free space data mode portrait (FS DMP)], [free space data mode landscape (FSDML)], and [free space data mode screen up flat (FS DMSU)], as defined in Annex E of TR 37.977 [7], when measured at the mid channel shall be lower than the average TRMS requirements specified in subclauses 8.1.1.1 and 8.1.1.2.  The averaging shall be done in linear scale for the TRMS results at these DUT positions.  Two average TRMS quantities are calculated from sensitivity measurements at 70% and 95% throughput, respectively.  Average TRMS requirement are shown in the column “Average, 70” and “Average, 95” on the requirement tables.





Where



Such that MODE is one of {FS_DMP, FS_DML, FS_DMSU}, x is one of {70, 95}, and {PMODE,x,0, …, PMODE,x,11} are the measured sensitivity values at each azimuth position.

If at most 1 azimuth position does not result in a defined measured sensitivity at 70% throughput, SMODE,70 can be calculated using 11 terms and scaled appropriately by setting the numerator of the term inside the logarithm to 11.  If at most 2 azimuth positions do not result in a defined measured sensitivity at 95% throughput, SMODE,95 can be calculated using 10 terms and scaled appropriately by setting the numerator of the term inside the logarithm to 10.  If more azimuth positions result in undefined values for measured sensitivity at the 70% and/or 95% throughput, then the TRMS requirement for the corresponding throughput levels has not been met by such a device.
8.1.1.1	E-UTRA FDD
Handheld UE TRMS minimum performance requirements for E-UTRA FDD in free space and the primary mechanical mode for 70% and 95% DL throughput with the reference measurement channel defined in Clause 7 of TR 37.977 [7] are defined in Table 8.1.1.1-1.

Table 8.1.1.1-1: Handheld UE TRMS minimum requirements for E-UTRA FDD roaming bands in free space and the primary mechanical mode
	Operating band
	Unit
	<REFÎor>

	
	
	Average, 70
	Average, 95

	1
	dBm/15 kHz
	TBD
	TBD

	2
	dBm/15 kHz
	TBD
	TBD

	3
	dBm/15 kHz
	TBD
	TBD

	4
	dBm/15 kHz
	TBD
	TBD

	5
	dBm/15 kHz
	TBD
	TBD

	7
	dBm/15 kHz
	TBD
	TBD

	8
	dBm/15 kHz
	TBD
	TBD

	12
	dBm/15 kHz
	TBD
	TBD

	13
	dBm/15 kHz
	TBD
	TBD

	19
	dBm/15 kHz
	TBD
	TBD

	20
	dBm/15 kHz
	TBD
	TBD

	28
	dBm/15 kHz
	TBD
	TBD

	32 (1)
	dBm/15 kHz
	TBD
	TBD

	NOTE 1:	Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.



8.1.1.2	E-UTRA TDD
Handheld UE TRMS minimum performance requirements for E-UTRA TDD in free space and the primary mechanical mode for 70% and 95% DL throughput with the reference measurement channel defined in Clause 7 of TR 37.977 [7] are defined in Table 8.1.1.2-1.

Table 8.1.1.2-1: Handheld UE TRMS minimum requirements for E-UTRA TDD roaming bands in free space and the primary mechanical mode
	Operating band
	Unit
	<REFÎor>

	
	
	Average, 70
	Average, 95

	38
	dBm/15 kHz
	TBD
	TBD

	39
	dBm/15 kHz
	TBD
	TBD

	40
	dBm/15 kHz
	TBD
	TBD

	41
	dBm/15 kHz
	TBD
	TBD

	42
	dBm/15 kHz
	TBD
	TBD

	46 (1,2)
	dBm/15 kHz
	TBD
	TBD

	NOTE 1:	This band is an unlicensed band restricted to licensed-assisted operation using Frame Structure Type 3  
NOTE 2:	In this version of the specification, restricted to E-UTRA DL operation when carrier aggregation is configured.
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