[bookmark: _Hlk6897498][bookmark: _Hlk3548187][bookmark: _Toc508617208]3GPP TSG-RAN5 Meeting #87-e		R5-202126
Electronic Meeting, 18 May – 29 May 2020

Agenda item:	5.3.2.17
Source:	Keysight Technologies
[bookmark: _Hlk517280009]Title:	On the order of test steps for output power dynamics test cases
Document for:	Discussion and Endorsement
Introduction
This contribution addresses justification for changing the order of test steps of output power dynamics test cases and potentially most transmitter test cases to harmonize the sequence of test steps. 
Discussion
Most TX test cases activate the UBF defined in [1]. For TRP-based test cases, the UBF allows the 3D scan of the pattern with a combined link and measurement antenna while for EIRP-based test cases, activating the UBF allows for a more stable measurement. 
The dwell time, defined as BEAM_SELECT_WAIT_TIME in technical specifications such as [2], allows for the UE to form its UL and/or DL beams towards the DL antenna/gNB before measurements can be performed. 
	NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
NOTE 1: The default value for BEAM_SELECT_WAIT_TIME = 3 sec for all applicable Tx and Rx test cases. The BEAM_SELECT_WAIT_TIME represents a default minimum wait time period required to complete beam selection process at a single position before start of measurement. For a particular EUT, if it is known/determined that a lower wait time than default value is enough to complete beam selection process, then such a lower value may be used by the Test system to achieve test time optimization.



For the test cases to be performed in the best direction, the previously determined TX beam peak direction is used for transmitter tests, i.e., at one point in the test procedure, the UE beam needs to be formed towards that know TX beam peak direction.
After reviewing test case procedures of output power dynamics test cases, more suitable test step sequences were identified which are discussed further below.


Minimum Output Power Test Case
The minimum output power test procedure is currently defined as follows, i.e., Section 6.3.1.4.2 from [2]
	6.3.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its minimum output power. 
3.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K.1.3. The measuring duration is [one active uplink subframe]. EIRP is calculated considering both polarizations, theta and phi. For TDD, only slots consisting of only UL symbols are under test.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3. 


[bookmark: _Hlk39484033]As highlighted, the current order for this procedure is power “down” commands  Form UL beam towards TX beam peak direction & dwell time  UBF activation. In our opinion, this order of test steps needs to be adjusted as the power “down” commands should be sent after the UL beam already formed towards the TX beam peak direction to avoid connection issues, e.g., by sending power “down” commands when the UL beam is directed towards a null in the UE antenna pattern. Additionally, after the power “down” commands have been sent, another dwell time delay should be added to give the UE a chance to adjust the UL beam direction that could have changed during the power “down” cycle. It is therefore suggested to change the order of test steps to Form UL beam towards TX beam peak direction & dwell time  power “down” commands  dwell time  UBF activation so that the UL beam at minimum output power is still directed towards DL/gNB direction. 
[bookmark: _Ref38555851]Proposal 1: Change the order of test steps in the Minimum Output Power test procedure to: Form UL beam towards TX beam peak direction & dwell time  power “down” commands  dwell time  UBF activation


Absolute Power Tolerance
The absolute output power tolerance test procedure is currently defined as follows, i.e., Section 6.3.4.2.4.2 from [2]
	6.3.4.2.4.2	Test procedure
1.	Configure the UE transmitted output power to test point 1 in section 6.3.4.2.4.3. 
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
4.	SS sends uplink scheduling information via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	Measure UE EIRP of the first subframe in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
7.	Repeat test steps 1~6 for measurement of test point 2~3. The timing of the execution between the two test points shall be larger than 20ms.



[bookmark: _Hlk39484636]As highlighted, the current order for this procedure is: Configure UL power to test points 1-3  Form UL beam towards TX beam peak direction & dwell time  UBF activation. In our opinion, this order of test steps should also be adjusted so that the UL power is adjusted after the UL beam has been formed towards the TX beam peak direction to avoid connection issues, e.g., by configuring UL power when the UL beam is directed towards a null in the UE antenna pattern. Additionally, after the UL power has been adjusted, another dwell time delay should be added to give the UE a chance to adjust the UL beam direction. It is therefore suggested to change the order of test steps to Form UL beam towards TX beam peak direction & dwell time  Configure UL power to test points 1-3  dwell time  UBF activation so that the UL beam for the absolute power tolerance test cases is directed towards the TX beam peak direction. 
[bookmark: _Ref38555852]Proposal 2: Change the order of test steps in the Absolute Power Tolerance test procedure to: Form UL beam towards TX beam peak direction & dwell time  Configure UL power to test points 1-3  dwell time  UBF activation
Remaining Transmit Power Test Cases
If the change in test step order is agreeable for the previous two examples, it is furthermore proposed to harmonize the sequence of test steps for the remaining transmit power test cases from Scheduling  TPC commands  Beam Forming to TX Beam Peak Direction & dwell Time  UBF to Scheduling  Beam Forming to TX Beam Peak Direction & dwell time  TPC commands & dwell time  UBF, e.g., for Maximum Output Power Steps 2 and 3 would be swapped
	6.2.1.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 6.2.1.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2.1.1.4.3.
2.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power.
3.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.



Similarly, for EVM test case, steps 1.3 and 1.4 would be swapped. 
	6.4.2.1.4.2	Test procedure
Test procedure for PUSCH:
1.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
1.2	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.3	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at [PUMAX level]. Allow at least 200 ms starting from the first TPC command in this step for the UE to reach [PUMAX level].
1.4	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.5	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.


[bookmark: _Ref39647972]Proposal 3: To harmonize on the sequence of test steps, adjust the order of test steps for the remaining TX power test cases from Scheduling  TPC commands  Beam Forming to TX Beam Peak Direction & dwell time  UBF to Scheduling  Beam Forming to TX Beam Peak Direction & dwell time  TPC commands & dwell time  UBF


Conclusion
The following observations and proposals were made in this contribution:
Proposal 1: Change the order of test steps in the Minimum Output Power test procedure to: Form UL beam towards TX beam peak direction & dwell time  power “down” commands  dwell time  UBF activation
Proposal 2: Change the order of test steps in the Absolute Power Tolerance test procedure to: Form UL beam towards TX beam peak direction & dwell time  Configure UL power to test points 1-3  dwell time  UBF activation
Proposal 3: To harmonize on the sequence of test steps, adjust the order of test steps for the remaining TX power test cases from Scheduling  TPC commands  Beam Forming to TX Beam Peak Direction & dwell time  UBF to Scheduling  Beam Forming to TX Beam Peak Direction & dwell time  TPC commands & dwell time  UBF
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