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1.	Introduction
RAN4#104e meeting was the first meeting of Rel-18 FR2 RF work item. For beam correspondence objective, it was agreed to set both requirements and test at UE maximum output power, as captured in the approved WF [1]:
· BC is defined at maximum output power
· BC test for RRC_INACTIVE (if applicable) and RRC_Idle is at UE maximum output power
· BEAM_LOCK is not available in RRC_INACTIVE and IA mode
· ……
· 



There are still many open issues on how to achieve maximum output power status under open loop power control and without beam lock function [1]:
· FFS: BC side conditions
· FFS: whether RAR reception need to be also tested to verify the similarity between Tx and Rx beams.
· FFS: Discuss the impact of fine beam vs rough beam for UE UL Tx beam on the test(s)
· FFS: Whether and how UE Tx beam should/would change without beam lock function during IA when test equipment is holding RAR to achieving UE max output power.
· FFS: How to achieve and keep max power in testing
· FFS: Number of tests, test time implications and proposed test time reductions
· FFS: polarization aspects without beam lock function in testing
· ……


In this contribution, we further discuss the open issues focusing on achieving UE maximum output power for both requirements and test perspectives.
2. 	Discussion
2.1	beam type and requirements
Beam type (fine beam vs rough beam) assumption seems like to be the bottleneck to move forward.
Reference could be taken in RRM section. In RRM specification TS 38.133 UE beam assumption is rough beam and also mentions that the rough beam assumption does not limit UE implementation or test system implementation.
Table A.7.3.2.2.1.1-3: OTA-related test parameters for contention based random access test in FR2 for NR Standalone (from TS 38.133)
	Parameter
	Unit
	Test-1
	Comments

	AoA setup
	
	Setup 1
	As defined in A.3.15.1

	Assumption for UE beamsNote 3
	
	Rough
	

	SSB with index 0
	Es Note1
	dBm/SCS
	-80.6
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-80.6
	

	
	Es/IotBB
	dB
	21.09
	

	
	Io
	dBm/95.04 MHz
	-56.01
	Io in symbols containing SSB index 0

	SSB with index 1
	Es Note1
	dBm/SCS
	-95.0
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB

	
	SSB_RP
	dBm/SCS
	-95.0
	

	
	Es/IotBB
	dB
	6.69
	

	
	Io
	dBm/95.04 MHz
	-70.41
	Io in symbols containing SSB index 1

	Propagation Condition 
	-
	AWGN
	

	Note 1:	No articial noise is applied in this test.
Note 2:	Void.
Note 3:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation



Observation 1:	in RRM specification for random access, rough beam is assumed which does not limit UE implementation or test system implementation
Since the beam correspondence requirements for initial access at least for Msg1 will be applicable for all UE implementations, if fine beam were to be assumed for RF requirements, it has to be guaranteed that fine beam could be activated for all UEs by some special configuration.
If rough beam were to be assumed for RF requirements, the beam peak concept for rough beam seems not necessary as the beam pattern is not so directional compared with fine beam. In such case, peak EIRP for beam correspondence is not needed actually, and spherical EIRP is enough.
Proposal 1:	If rough beam were to be assumed for RF requirements, then it is not necessary to specify peak EIRP for beam correspondence requirements, and spherical EIRP is enough.

2.2	test issues
In order to achieve and keep maximum output power of Msg1 in initial access, one prerequisite issue was raised last meeting, i.e., “Whether and how UE Tx beam should/would change without beam lock function during IA when test equipment is holding RAR to achieving UE max output power.”
Reference could also be taken in RRM section. In RRM specification TS 38.133, there is test case for UE behaviour of No Random Access Response scenario where the transmitting power of first preamble and additional preambles shall have the accuracy specified in TS 38.101-2. It indicates that there should be no Tx beam change otherwise the relative power accuracy aligned with powerRampingStep could not be maintained as TS 38.101-2.
	A.7.3.2.2.1.2.3	No Random Access Response Reception
To test the UE behavior specified in clause 6.2.2.2.1.3 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 3 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 2 preambles.
The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS 38.321 [7], and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.
In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The power of the first preamble shall be 0.6 dBm to be received at TE with an accuracy specified in clause 6.3.4.2 of TS 38.101-2 [19]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-2 [19].
The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1.2.



Observation 2:	holding RAR to enable power ramping of preambles has been adopted in RRM specifications and relative power requirement of power ramping indicates that no TX beam change during power ramping
The difference between RRM no RAR test case and RF no RAR beam correspondence is as following:
	
	RRM
	RF

	Test direction
	Beam peak direction
	Spherical coverage direction

	The first preamble power
	Calibrated to 0.6dBm
	TBD

	Preambles for power ramping
	3 preambles in total
	TBD



In the RRM test case for no RAR behaviour, the power of the first preamble (PRACH0) is calibrated to 0.6dBm in beam peak direction, and holding RAR message, and then UE should transmit two additional preambles (PRACH1, PRACH2) according to power ramping step parameter powerRampingStep as specified in TS 38.331:
powerRampingStep                    ENUMERATED {dB0, dB2, dB4, dB6},
[image: ]There is a calibration process before the test case is run, as indicated in Table A.7.3.2.2.1.1-2 of TS 38.133, partially copied below:












Without considering test time, it is feasible to apply similar method into RF beam correspondence requirement for random access. The specific value for the first preamble target power to be calibrated, the power ramping step parameter, and the preamble numbers for power ramping could be further discussed.
Proposal 2:	Holding RAR to enable maximum output power is feasible by well-defined parameters including  the calibrated power of the first preamble, the power ramping step parameter, and the preamble numbers for power ramping.
Above method requires uplink calibration for each measurement direction. If all the spherical coverage measurement grids were to be performed one by one, it is enormous of calibration work and test time. In our view it is not necessary to measure all the directions. The spherical coverage measurement in RRC_connected mode has already obtained the 50%-tile direction. It is just necessary to specify the spherical coverage performance of random access beam correspondence at the 50%-tile direction obtained from RRC_connected spherical coverage.
Proposal 3:	It is just necessary to specify the spherical coverage performance of random access beam correspondence at the 50%-tile direction obtained from RRC_connected spherical coverage.
Another testability issue has been identified in our previous contribution [2], i.e., “FFS: polarization aspects without beam lock function in testing.”[1]
It was agreed in last meeting that “BEAM_LOCK is not available in RRC_INACTIVE and IA mode” [1]. Without beam lock function, there will be difficulty to measure the  component EIRP under  link polarization, and there will be difficulty to measure the  component EIRP under  link polarization, as highlighted below:
· EIRP(PolLink=) = EIRP(PolMeas=PolLink=) + EIRP(PolMeas=PolLink=)   (UBF activated)
· EIRP(PolLink=) = EIRP(PolMeas=PolLink=) + EIRP(PolMeas=PolLink=)   (UBF activated)
· EIRP = maximum(EIRP(PolLink=), EIRP(PolLink=))
For the same antenna array or sub array, the ratio of  component EIRP and  component EIRP is a stable value for a specific link polarization. So the ratio of  component EIRP and  component EIRP could be obtained from RRC_connected measurement and then apply to RRC_Idle and RRC_Inactive for compensation, i.e., 
· EIRP = maximum(EIRP(PolMeas=PolLink=), EIRP(PolMeas=PolLink=)) + 
Proposal 4:	the testability limitation on polarization aspect can be addressed with following metric:
EIRP = maximum (EIRP(PolMeas=PolLink=), EIRP(PolMeas=PolLink=)) + ,
where is the ratio of  component EIRP and  component EIRP obtained from RRC_connected measurement in dB unit
[bookmark: _GoBack]3. 	Conclusion
Observation 1:	in RRM specification for random access, rough beam is assumed which does not limit UE implementation or test system implementation
Proposal 1:	If rough beam were to be assumed for RF requirements, then it is not necessary to specify peak EIRP for beam correspondence requirements, and spherical EIRP is enough.
Observation 2:	holding RAR to enable power ramping of preambles has been adopted in RRM specifications and relative power requirement of power ramping indicates that no TX beam change during power ramping
Proposal 2:	Holding RAR to enable maximum output power is feasible by well-defined parameters including  the calibrated power of the first preamble, the power ramping step parameter, and the preamble numbers for power ramping.
Proposal 3:	It is just necessary to specify the spherical coverage performance of random access beam correspondence at the 50%-tile direction obtained from RRC_connected spherical coverage.
Proposal 4:	the testability limitation on polarization aspect can be addressed with following metric:
EIRP = maximum (EIRP(PolMeas=PolLink=), EIRP(PolMeas=PolLink=)) + ,
where is the ratio of  component EIRP and  component EIRP obtained from RRC_connected measurement in dB unit
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