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[bookmark: _Toc116995841]Introduction
In the following contribution we present a text proposal on testing impact during FR2 beam correspondence in IDLE mode for TR 38.891.
[bookmark: _Toc117000708]Text proposal to TR 38.891
<Start of changes>
[bookmark: _Toc117000710]6.4	Testing impact
Unlike traditional RF requirements defined in the RRC_CONNECTED state, beam correspondence for initial access needs to be verified in RRC_IDLE, and several potential testability issues were raised during the discussion. The following aspects of test related issues were identified: 
· Verification in RRC_IDLE  
In general, the power test needs to be averaged over a period, which requires the UE to remain in RRC_IDLE and multiple PRACH transmission need to be triggered, so testing mode including holding RAR should be considered. The accumulative period of measurement for PRACH transmission shall be at least 1 ms. 
· Maximum output power for PRACH 
To guarantee stable test results, the requirement is defined and verified under maximum output power (MOP). Since the open loop power control is used for PRACH, how to ensure that the UE reaches and maintains MOP is a problem that has to be faced. During the initial access, the UE measures the RSRP and estimates the PL based on the broadcasted DL RS power at first. The required power for PRACH transmission will be calculated based on the estimated PL and the target Rx power at gNB and compares with the Pcmax if configured. The power control for PRACH is defined in [1] as:
[image: ][dBm],
where [image: ] is a pathloss calculated by the UE in dB as referenceSignalPower – higher layer filtered RSRP in dBm, and referenceSignalPower is provided by ss-PBCH-BlockPower. The parameter [image: ] is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers as specified in clause 5.1.3 of [2]:
The MAC entity shall, for each Random Access Preamble:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if LBT failure indication was not received from lower layers for the last Random Access Preamble transmission; and
1>	if SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>	select the value of DELTA_PREAMBLE according to clause 7.3;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP + POWER_OFFSET_2STEP_RA;
UE can ramp up its power when RAR is held since it will trigger PRACH retransmission, and adjusting each individual RA response window may affect the overall test time. For example, using a ra-ResponseWindow timer (example: ra-ResponseWindow-test) only valid for the last preamble transmission will reduce test time. Keeping this timer to a sufficiently large value will ensure that the UE keeps its beam waiting for a RAR response from the SS for a long period of time which will enable carrying out subsequent beam correspondence tests or other tests as well in IDLE and INACTIVE mode. UE may also achieve MOP quickly by setting the preambleReceivedTargetPower properly with as few as possible PRACH re-transmission. Based on the analysis above, The PRACH can achieve MOP by holding RAR with well-defined parameters. In addition, during the initial access, UE might start transmitting preamble once it detects the SSB RSRP higher than preconfigured threshold on one RX beam, even if this RX beam is not the optimal one that UE could form, so the test function need to be considered. The details of test function and the details of the parameter configured in the test can be left to RAN5.
· Beam lock function
Currently, the beam lock function is only available in the RRC_CONNECTED state, and if the beam lock function is absent during the verification in RRC_IDLE, many complex issues will appear, e.g., when the RAR is held to trigger PRACH retransmission, UE may attempt other beams since the RAR is not received which may lead to unstable test. It also will be difficult to measure the θ (or φ) component EIRP under φ (or θ) link polarization without beam lock function. In [3], the LS from RAN5 concludes it is feasible to introduce beam lock function for RRC_IDLE, so the concern above can be solved. RAN4 concludes that dedicated beam lock function for RRC_IDLE state is needed, and the details of new beam lock function design can be left to RAN5. and RAN5 should look into how the system simulator can indicate a beam lock command to the UE under test since as per the current methods available this will not be possible for a IDLE mode UE.

· Impact of power control accuracy in conformance test
The current spherical coverage test procedure, in 38.521-2, chapter 6.6.1.4.2, step 1.4, waits for 200ms for the power of the EIPR to be stabilized at each Tx beam direction, then it measures the MOP and only measures once at each Tx direction. If the MOP cannot be stabilized within 200ms, then the measured MOP will fluctuate within the aggregate tolerance following a normal distribution N~(0, 3.5dB). Assume that the distribution of peak power in all the TX beam directions follows Rayleigh distribution (based on the CDF of spherical coverage), the fluctuation mentioned above will be added on top of the peak power as a normal distribution. This changes the value of 50%-tile of spherical coverage.
We acknowledge that for the PRACH, open-loop control is applied, and for the PUSCH, the close-loop control is applied. The duration of the power stabilization procedure for PRACH can be different from that of PUSCH. As agreed, in the test environment, the accumulative period of measurement for PRACH transmission shall be at least 1 ms since each single PRACH duration is less than 1 ms. Therefore, a few PRACH should be measured for each TX beam direction. Averaging the PRACH power or obtaining the envelope of the PRACH power as the final peak power for each Tx direction is suggested in steps 1.3 and 1.4 based on the current test procedure. However, in the field, it is also true that UE will simply send the PRACH to the base station even if the power fluctuates, which will impact the values of 50%-tile of spherical coverage in reality. 

·  TBA
<End of changes>
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