[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #91	R4-1906440
Reno, United States of America, 13 - 17 May, 2019

[bookmark: _Hlk523902040]Title: 					Further details of RRM ideal RSRP in testing
Source: 	Ericsson
Agenda item:	6.11.3.2.5
Document for:	Discussion
Introduction
In RAN4#90bis significant progress was made on the ideal RSRP definition for testing. In this contribution we provide further details and considerations. The agreements from RAN4#90bis are 
	· Use method 3 for testing absolute accuracy
· On top of that, 
· Verify the relative accuracy between different cells in the same test, 
· Verify the relative accuracy between levels on the same cell in the same direction across different RSRP levels




Discussion
Antenna gain range
Method 3 depends on an antenna gain range, which needs to be agreed in RAN4. There is also ongoing discussion on whether the RSRP accuracy test should use OTA setup 1 (peak beam direction) or setup 2b (testing different directions within spherical coverage). At any rate, other tests also need a concept of ideal RSRP, so we provide analysis for both cases.
Maximum rough beam antenna gain
The maximum antenna gain for fine beams has previously been proposed to be 17dB. Since UE implementations are not forced to use rough beams, our view is that maximum rough beam gain may also be considered to be 17dB. This value could apply as an upper limit regardless if testing in peak beam direction or non-peak direction, and at any rate it is not guaranteed that the measurement peak beam direction is the same as the fine beam peak.
Proposal 1 : Maximum antenna gain for rough beams is assumed to be 17dBi
Minimum rough antenna gain – peak beam direction
Based on analysis of the refsens requirement, minimum antenna gain in the peak beam direction has been assumed to be 7dBi. Since there is a YdB difference between fine and rough beams, the minimum rough antenna gain in the peak beam direction is 
Proposal 2 : Minimum antenna gain for rough beams in fine beam peak direction is 7-YdBi
For power class 3, Y=7dB, so the minimum  antenna gain for rough beams in fine beam peak direction is 0dBi. Other power classes will depend on the Y value chosen
Minimum rough beam antenna gain – non peak beam direction
In our understanding there is approximately up to 12dB of gain difference between the fine beam peak gain and the worst fine beam gain that is still in spherical coverage. Hence the minimum fine beam gain is 7-12=-5dBi. Following a similar approach as above, the minimum rough beam gain is
Proposal 3: Minimum antenna gain for rough beams in non- peak direction is -5-ZdBi
Z is still to be decided, with candidate values of 6 or 8dB for power class 3.
As an example, taking proposals 1 and 3 together, assuming that the RSRP accuracy test uses setup 2b and Z=6dB, the allowable RSRP reports in an intrafrequenct RSRP accuracy test would span the range:
RSRPref-6-11 < Reported RSRP < RSRPref +6+17
Where RSRPref is the RSRP set by the test equipment at the reference point. UE accuracy of ±6dB is included in the expression above. Naturally, the range can be re-evaluated if a different Z value is agreed or setup 1 is used. For setup 1 the equivalent expression is 
 RSRPref-6 < Reported RSRP < RSRPref +6+17
Testing relative accuracy between levels on the same cell in the same direction across different RSRP levels
Firstly, since measurements are now compared between what would have been considered as subtests, we think it would clarify the test to re-label the sub-tests as time phases. In other analysis, our conclusion is that it is only possible to test at two different input levels in FR2, because the window between minimum and maximum input level does not really allow for a meaningful 3rd test point.
Some discussion took place on whether the statistics for this should be combined with absolute accuracy, in other words when it is stated that 90% of measurement reports meet the test requirements, whether the same sample needs to meet both requirements to be considered as a success.
There are 3 requirements for accuracy 
· Absolute accuracy
· The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell compared to the SS-RSRP measured from another cell on the same frequency, 
· or between any two SS RSRP levels measured on the same cell in FR2.
Our view is that the 3rd requirement should be considered as an independent requirement, and hence verified independently from a statistical point of view. In other words, the test is deemed to pass if
90% of reports of cell 1 RSRP in time phase T1 meet absolute accuracy requirements, and
90% of reports of cell 2 RSRP in time phase T1 meet absolute accuracy requirements, and
90% of reports of cell 1 RSRP in time phase T2 meet absolute accuracy requirements, and
90% of reports of cell 2 RSRP in time phase T2 meet absolute accuracy requirements, and
In 90% of reports the difference between cell 1 and cell 2 RSRP in time phase T1 meets relative accuracy requirements, and
In 90% of reports the difference between cell 1 and cell 2 RSRP in time phase T2 meets relative accuracy requirements, and
In 90% of reports the difference between cell 1in time phase T1 and cell 1 in time phase T2 meets relative accuracy requirements, and
In 90% of reports the difference between cell 2 in time phase T1 and cell 2 in time phase T2 meets relative accuracy requirements, and
The highlighted lines show the new aspect to be tested.
Proposal 4: Each requirement (absolute, relative between cells, relative between time phases) is tested independently in the accuracy test
Conclusions
Proposal 1 : Maximum antenna gain for rough beams is assumed to be 17dBi
Proposal 2 : Minimum antenna gain for rough beams in fine beam peak direction is 7-YdBi
Proposal 3: Minimum antenna gain for rough beams in non- peak direction is -5-ZdBi
Proposal 4: Each requirement (absolute, relative between cells, relative between time phases) is tested independently in the accuracy test
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