3GPP TSG RAN WG 4 Meeting #88bis	R4-1812690
Chengdu, China, 08th – 12th October 2018
Title:	Discussion on directions selection for NR FR2 RRM testing
Source:		Rohde & Schwarz
Agenda Item:		10.1.4
Document for:	Discussion
[bookmark: _GoBack]Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]At RAN4#88 the selection of directions for NR FR2 RRM testing was discussed. Following was captured in the agreed WF in [1].
RAN4#88Bis will study how to define the directions in which the UE RRM test cases will be defined.
· Input from the TE vendors on whether the identification of the directions is feasible is needed.
· Companies are encouraged to provide input on how to identify the directions in which the UE RRM test cases can be performed.
In this paper we express our TE view, how the selections of testing directions can be done, assuming that these are chosen among the test point directions, where the EIS requirement is fulfilled. 
Discussion
As mentioned in the introduction, in this paper we assume that only the directions where the EIS requirement is fulfilled, can be used for RRM testing. Even in this case there are two possibilities:
Option 1: The test case defines the test directions independent of the EIS spherical pattern. 
Test System just tests before executing the RRM test in a certain direction, that the EIS requirement is fulfilled at that given direction. The advantage of this method is that, no pre-knowledge of the EIS spherical pattern is required in advance. On the other side, the test configuration shall provide a description, how other test directions are generated, in the case the defined direction is not suitable for testing, due to not fulfilling the side condition of the EIS.
Option 2: The test case defines the test directions dependent on the EIS spherical pattern, which needs to be known in advance. 
This method requires that the EIS spherical pattern of the DUT is provided prior to the selection of the test directions. The following could be an algorithm how to proceed in this case, from the perspective of Test System, in order to obtain and utilize such a pattern:  
1) Run EIS (Effective Isotropic Sensitivity) test as part of RF testing (3D test).
2) Create as EIS Recorded Map with the following set of data:
- initial DUT position relative to the coordinate system
- absolute coordinates of measurement point
- respective result for the measurement point considering the accepted (FFS) uncertainty (as per latest TR 38.810 [2] this is [± 6.7] dB).
Let us assume that the EIS pattern is something like this in Figure 1 (for simplicity, represented only in 2D). 
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Figure 1: EIS Pattern as tested in RF (for simplicity in 2D)
3) Place the DUT in the OTA chamber for RRM testing (might be different than the RF setup), aiming the same position relative to the coordinate system (certain position deviation might be expected).
4) Calibrate the position of the device to the RRM chamber in order to may use the EIS Recorded Map:
a. In case same chamber without repositioning the UE is used for RF EIS testing and RRM testing no further calibration is required.
b. In case same chamber with repositioning of the UE, or different chamber are used for RF EIS testing and RRM testing, but of the same type, some kind of position calibration (as e.g. in Figure 2) might be required and sufficient to minimize the positioning uncertainty. This calibration procedure is FFS. 
c. In case different chamber are used for RF EIS testing and RRM testing, and of different type, some kind of transformation might be required to count for the different characterization of the QZ. This transformation procedure is FFS
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Figure 2: Calibration of EIS Pattern in the RRM system (for simplicity in 2D)
Of all the points over EIS minimum limit in the EIS Recorded Map:
5) For test cases with only 1 AoA, the testing point is chosen among the points with passed EIS requirements. How the AoA is chosen, is defined in the test case. 
6) For test cases with 2 AoAs, the testing points are chosen among the points with passed EIS requirements, which are supported by the mapped RRM measurement baseline system as per TR [2] i.e. (30°, 60°, 90°, 120° and 150°). How the AoAs and the relative angle between them are chosen, is defined in the test case. 
7) In case the relative angle between the defined AoAs in the test case, does not fit into the above set supported in [2], the closest accommodated relative angle is taken. 
Example: The test case defines the AOA-offset as the maximum between two beam peaks, and this is according to the RRM testing map 140° (in Figure 3 relative angle between P1 and P2). This value is not part of the supported set (30°, 60°, 90°, 120° and 150°). The closest supported relative angle is then 150°, thus P2 is replaced by P3. 
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Figure 3: 

From a Test System perspective Option 2 is related with considerable effort, especially related to porting the EIS Spherical Pattern from one system to another (type) one. The porting process might introduce additional measurement uncertainties. As such:
Proposal: In case NR FR2 RRM testing is done only in directions fulfilling of the EIS requirement, Option 1 is recommended as simpler and with less uncertainties.

Conclusion
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this discussion paper we analyse the selection of directions for NR FR2 RRM testing, assuming they shall be fulfilling the EIS requirement. Basically there are two options:
Option 1: The test case defines the test directions independent on the EIS spherical pattern.
Option 2: The test case defined the test direction dependent on the EIS spherical pattern, which needs to be provided in advance. 
The paper describes on a high level the steps for implementing Option 2, which requires much more additional efforts and introduces more uncertainty to the testing. As such it is proposed:
Proposal: In case NR FR2 RRM testing is done only in directions fulfilling of the EIS requirement, Option 1 is recommended as simpler and with less uncertainties.
A TP for capturing potential agreements in the TR has been reserved in [3].
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