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[bookmark: _Toc116995841]Introduction
This paper presents Nokia’s views on SDT R17 test parameters for FR1 and FR2 test cases. 

It was identified that the current spec text have some inconsistencies regarding relationship between power levels, SDT change threshold, and RSRP measurement accuracy. It is important to fix those mistakes in order for the RAN5 work to be able to proceed. 
[bookmark: _Toc116995842]Discussion
[bookmark: _Toc116995848]In RAN5 analysis work of the SDT test cases for R17, Nokia has encountered that the test parameters do not take the cross impact between UE measurement accuracy, SDT change threshold and power level variation into account.

The problem is illustrated in Figure 1.
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[bookmark: _Ref158456886]Figure 1: The parameters from the SDT FR2 test from section A.7.2.1 drawn in real proportional dimensions based on version i40 of TS 38.133. The yellow boxes illustrate the valid range of measurement results at the UE during the test. The figure is based on figure A.7.2.1.1.1-1 and the measurement relative uncertainty is taken from table 10.1.3.1.2-1, for normal condition. In this case +/-6dB. 
From Figure 1, we know from TS 38.133 that for CG-SDT Subtest#1, the period from TA to TB is T1, from TB to TD is T2, from TD to TE is T3 and last, the period from TE onwards is T4.

As consecutive measurements on same channel have to be within a relative measurement accuracy and not an absolute measurement accuracy, we use the relative measurement accuracy for the reminder of this document.

The design of power levels for SDT testing must be defined considering the relative measurement accuracy, please refer to tables 10.1.2.1.2-1 for FR1 and 10.1.3.1.2-1 for FR2. That means ±3dB for FR1 and ±6dB for FR2.

Looking at the figure, we see that if the UE measures wrongly during T1 or T3 within the valid range of measurement uncertainty, then P0 plus uncertainty, compared to P2 minus uncertainty is actually within the cg-SDT-RSRP-ChangeThreshold, meaning the test will pass even though the UE uses measurements from outside the valid measurement window of W1(or T2). Same applies if the UE measures prior to the W2 (or T4) window (during T3) and compares to the measurement of W1 (or T2).

In FR2, the cg-SDT-RSRP-ChangeThreshold is not very large, not even the size of the full range of the uncertainty. That means that even if the device measures within the uncertainty windows allowed comparing P2 and P1, the test may fail.

Therefore, the current test design does not fulfil the purpose of the test.

Current FR2 cg-SDT-RSRP-ChangeThreshold  used in test parameters are small in comparison to the FR2 relative RSRP accuracy.

Looking at Figure 1, the following relations between cg-SDT-RSRP-ChangeThreshold, relative measurement uncertainty, P0, P1 and P2 can be derived:

And:

And:


Translated into the exact test case, this applies:


And:



The FR1 test has a threshold fulfilling the above at 14dB, but 8dB would work, reducing the dynamic range of the test, the FR2 test does not fulfil the above.
Nokia suggests changing the FR2 change threshold (o 18dB and the FR1 change threshold to 8dB

The cg-SDT-RSRP-ChangeThreshold of A.7.2.1 should be changed to 14dB. Same applies for equivalent test in RedCap.The cd-SDT-RSRP-ChangeThreshold of A.6.2.1 is suggested changed to 8dB. Same applies for equivalent test in RedCap.
· Calculating from above, maintaining P0 at -100dBm, the following values for FR2 are suggested: P1 = -76 dBm (changed from -87dBm) and 
· P2 = -70dBm (changed from -75.5dBm). 
However, this would increase the Io range from -68dBm/BW to -45dBm. TS 38.133 core requirements are only specified -50 dBm/BW and therefore, this is a core test design rule as well. Therefore, we suggest the base level, Noc (dBm/SCS), changed from -100 to -104. This will reduce the Io range of the test from -72 to -49, which is the closest fulfilling the rules outlined above. 

The values for the power in A.7.2.1 for T1, T3 and T6 to be changed from -100 to -104dBm/SCS, power for T2 from -87 to -80dBm/SCS and the values for T4 and T5 to be changed from -75.5dBm to -78dBm. Same applies for equivalent test in RedCap, resulting in an Io range from -72 to -49 dBm/BW.
Equally, for the FR1 test of A.6.2.1, the P1 is suggested changed to -88dBm (changed from -92dBm) and the P2 is suggested changed to -76dBm (changed from -82dBm).

The values for the power in A.6.2.1 for T2 to be changed from -92dBm to -81dBm and the values for T4 andT5 to be changed from -82dBm to -86dBm. Same applies for equivalent test in RedCap. The range for Io is below -50dBm/BW.

For RedCap, there is the additional problem of the existing FR2 test having a P0 value of -89dBm/SCS value. Applying the same changes as suggested for the SDT FR2 test for RedCap with this value of P0 will result in an Io range of -57 to -34 dBm/BW. This is way above -50 dBm/BW.

RAN4 to review the P0 value of the RedCap SDT test for FR2. For SDT RedCap test case, a value of -104dBm/BW is suggested.

Conclusion
In the paper, the following Observations and Proposals were made:

1. [bookmark: _Toc116995849]The design of power levels for SDT testing must be defined considering the relative measurement accuracy, please refer to tables 10.1.2.1.2-1 for FR1 and 10.1.3.1.2-1 for FR2. That means ±3dB for FR1 and ±6dB for FR2..
Current FR2 cg-SDT-RSRP-ChangeThreshold  used in test parameters are small in comparison to the FR2 relative RSRP accuracy.

1. The cg-SDT-RSRP-ChangeThreshold of A.7.2.1 should be changed to 14dB. Same applies for equivalent test in RedCap.The cd-SDT-RSRP-ChangeThreshold of A.6.2.1 is suggested changed to 8dB. Same applies for equivalent test in RedCap.
The values for the power in A.7.2.1 for T1, T3 and T6 to be changed from -100 to -104dBm/SCS, power for T2 from -87 to -80dBm/SCS and the values for T4 and T5 to be changed from -75.5dBm to -78dBm. Same applies for equivalent test in RedCap, resulting in an Io range from -72 to -49 dBm/BW.
The values for the power in A.6.2.1 for T2 to be changed from -92dBm to -81dBm and the values for T4 andT5 to be changed from -82dBm to -86dBm. Same applies for equivalent test in RedCap. The range for Io is below -50dBm/BW.
RAN4 to review the P0 value of the RedCap SDT test for FR2. For SDT RedCap test case, a value of -104dBm/BW is suggested.
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