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1.
Introduction

At RAN5#86-e, R5-200161 [1] was endorsed, providing an initial FR2 TT analysis template. R5-200163 [2] was also endorsed, to record the handling of common Test Tolerance Topics for FR2.

Having established the basic principles, there are a number of updates for the Test Tolerance analysis which will either be necessary in future or will significantly improve the efficiency as more TT analyses are done:

· Band n259 needs to be included, as it has different core requirement values
· Test cases with UE measurements need uncertainties over both Channel BW and Measurement BW
· UE usage of Rough beams or Fine beams can be handled with a switch in the analysis.xls
· Beam peak or Spherical coverage Angle of Arrival can be handled with a switch in the analysis.xls
Updated FR2 TT analysis which include the above features are attached in this Tdoc, and we ask for endorsement at RAN5#87-e so they can be used as templates. The method and reasoning for each update is given in sections following.
2.
Band n259

Although TS 38.101-2 [3] and TS 38.133 [4] do not yet include Band n259, values can be taken from the draft CRs in R4-2002836 [5] and R4-2002842 [6]. At RAN4#94-e, the only aspect holding up agreement was the multi-band relaxation framework. The Refsens and Spherical Coverage values are not contentious.

In this update of the TT analysis.xls, the ∑MBP and ∑MBS values have been separated, to allow flexibility. The actual values will need to be updated when RAN4 agrees CRs.

For subtest 1 and subtest 2, n259 can be included and does not change the test case method or design.   
3.
Uncertainties over both Channel BW and Measurement BW

For test cases where the UE makes measurements such as SS-RSRP, test system uncertainties need to be specified over both the Channel bandwidth and over the Measurement bandwidth. The analysis has been updated to align with the method used in FR1, for example in “38.533 4.7.1.2.1+6.7.1.2.1 TT” agreed in R5-201037 [9] at RAN5#86-e.
Note that there are some minor differences in the analysis for FR2 compared to FR1, outlined in section 7.2.
4.
UE usage of Rough beams or Fine beams
UE requirements such as Refsens in TS 38.101-2 [3], assume that the UE is using a fine beam which has higher antenna gain to give good demodulation performance. However, in some RRM scenarios where the UE is for example searching for or measuring other cells, the UE uses rough beams which have lower antenna gain.

The RRM test cases in TS 38.133 [4] Annex A each make an assumption about whether the UE uses a Fine Rx Beam or a Rough Rx Beam. The difference in gain between Fine and Rough Rx Beams is specified in TS 38.133 [4] clause B.2.1.3, with the dB value depending on the Angle of Arrival and the UE Power class. The UE internal noise seen at the downlink signal Reference point depends on this value.
As the UE core requirements, including gain differences, are all entered in section a) of the analysis.xls the UE internal noise can automatically select the relevant UE core requirement values. This relies on the UE Rx Beam assumption being specified for each SSB on each cell. As this needs to be clearly stated for RAN5 to be able to analyse the test case, Anritsu proposes that Rough or Fine beam assumption is explicitly stated in each RRM test case, as in R4-2005285 [7] endorsed at RAN4#94-e-bis.  
5.
Beam peak or Spherical coverage Angle of Arrival

The RRM test cases in TS 38.133 [4] Annex A specify the downlink signal angle of arrival for each cell. A signal may have an Angle of Arrival from Rx Beam peak or from a Spherical Coverage direction, and the UE internal noise seen at the downlink signal Reference point depends on the choice.

As the UE core requirements, including UE Refsens and UE Spherical Coverage, are entered in section a) of the analysis.xls, the UE internal noise can automatically select the relevant UE core requirement value.
Note that the sensitivity factors in section d) and the selection of side condition limits in section g) of the analysis.xls are not automated in terms of beam type or Angle of Arrival and need to be entered manually.

The main updates covered by sections 2, 3, 4 and 5 of this document are indicated by blue .xls cells.

6.
240kHz SCS configuration
Not yet addressed.
7.
Other updates and issues
7.1: Editorial updates
Some editorial updates are made to align with already agreed FR1 TT analyses (red text in .xls):
· Move reported SS-RSRP values to "UE" columns, to align with FR1 and with LTE
· Add column headings, including whether the column relates to the test system or to the UE
· Clarify some parameter terminology
· The “Template” .xls tab now includes the reference version of TS 38.101-2
7.2: FR2 differences compared to FR1 
Some aspects of the FR2 analysis are different from the equivalent FR1 analysis:
· The concept of Band groups in TS 38.133 clause 3.5.3 is difficult to apply for FR2, as the grouping varies with Power class and the Spherical coverage requirements can follow a different pattern (dB differences between bands) from the Rx beam peak requirements. For this reason, bands are grouped directly according to the core requirement values in TS 38.101-2.
· RRM side condition values are all derived from core requirements and can therefore be handled similarly. In section g) the band-dependent side condition requirements are grouped directly according to the values in TS 38.133 Annex B, using a separate column per group. 
· Absolute and relative reported SS-RSRP values are covered in the same test case, following the example of later LTE TT analyses such as those for Carrier aggregation. 
· The number of RBs allocated in the test case may be less than the number of RBs in the channel bandwidth, and may also apply to the AWGN, to reduce overall applied Io.
· The analysis is normally done using the standalone version of the test case in section A.7 of TS 38.133. The .xls tabs for configurations (SSB SCS, Ch BW..) use those for the standalone test case.
7.3: Remaining issues
Some issues remain, as noted in R5-200161 [1]:
· In the attached TT analysis uncertainties are just tentative/placeholder values, and not part of this update. RRM uncertainty (MU) values will be decided in RAN5 separately.
· The analysis is done for a Power Class 3 UE, as this is the only power class where RAN4 has defined all the relevant requirements in TS 38.133. The spreadsheet tab names therefore include the text “PC3”. Other UE power classes would require additional spreadsheet tabs, and it is not intended or recommended to make one tab cover more than one UE power class.
· The exact values for n259 multiband relaxation have not yet been decided in RAN4
As before, separate spreadsheet tabs are used for subtest 1 “S1” and subtest 2 “S2”, and for each configuration of SCS and Channel Bandwidth, giving a total of 4 calculation tabs for this test case. 
No TS 38.533 CRs are provided here, and the analysis is done directly from 38.133 Annex A test cases with proposed RAN4 CR updates included. As before, the aim of endorsing the attachment in this Tdoc is to agree the analysis method, not the RAN5 test case itself.
8. Way Forward
Anritsu asks RAN5 to endorse the following proposal:

· The files in “38.533 5.7.1.2+7.7.1.2 TT_in R5-201714.zip” are used as a template for TT analysis    
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