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1.	Introduction
In previous meetings, companies have different views whether maximum output power in initial access should be the same as or lower than RRC_CONNECTED mode. No matter what the maximum output power is, it is necessary to make sure the msg1 preambles are transmitted with maximum output power state steadily.
Different from RRC_ CONNECTED mode where power up command can be used, special measures need to be taken to guarantee the maximum output power state in initial access. In this contribution, the method on how to achieve maximum output power state in initial access is discussed. 
2. 	Discussion
The WF [1] of last meeting includes options for achieving maximum output power as following:
Sub-topic 3-1 Feasibility to achieve maximum output power
Issue 3-1-1: BC can be verified with well-defined parameters already available from legacy releases.
· WF
· Option 1: Feasible by holding RAR.
· Option 2: Feasible already from the first preamble. 
· Option 3:  The detail of how to enable the UE to transmit at max. output power is left to RAN5. 


For option 1, we think there is no feasibility issue as it is already the practice in RRM specification for random access measurement. For option 2, it rely on well-defined parameter and it is UE specific and direction specific, even it is possible for some UE in some test directions, only one preamble test duration is so short that the test results are not reliable. Even for more stable RRC_CONNECTED mode MOP measurement for PUSCH, the period of measurement shall be at least one sub frame (1ms) as specified in RAN4 specification TS 38.101-2. This is by the way an evidence that these details for MOP should not be left to RAN5 as indicated in option 3. 
In the following we further discuss how to achieve maximum output power based on option 1.
According to TS 38.213, the transmission power of PRACH is as following:
[image: ]
[image: ] is the UE configured maximum output power. To avoid restriction to the maximum output power, it is necessary not to set Pcmax. This also applies to PUSCH.
Proposal 1:	for beam correspondence of initial access and RRC_Inactive, Pcmax is not configured.
[image: ] is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers, and [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
So it is beneficial to set a higher PREAMBLE_RECEIVED_TARGET_POWER for easily achieving maximum output power. According to TS 38.321, 
	1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP + POWER_OFFSET_2STEP_RA;



In order to get higher PREAMBLE_RECEIVED_TARGET_POWER, it is thus needed to configure higher values for preambleReceivedTargetPower and PREAMBLE_POWER_RAMPING_STEP
	
    preambleReceivedTargetPower         INTEGER (-202..-60),
    preambleTransMax                    ENUMERATED {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
    powerRampingStep                    ENUMERATED {dB0, dB2, dB4, dB6},



In RRM test case for random access at beam peak direction, the preambleReceivedTargetPower is configured as -100dBm (before calibration). For spherical coverage of initial access beam correspondence, it is necessary to further discuss if this value could be configured higher. For powerRampingStep, it is beneficial to set as 6dB.
Proposal 2:	powerRampingStep is configured as 6dB, and further discuss if preambleReceivedTargetPower is configured as -100dBm or higher (before calibration).
The PRACH transmission power is not only determined by PREAMBLE_RECEIVED_TARGET_POWER, but also depends on path loss calculation by UE. Note that the path loss calculation includes the antenna gain, so it is not predictable for different measurement grid point.
Observation 1:	UE calculated path loss vary from direction to direction in 3D measurement grids.
So the path loss calculation is not only UE specific but also direction specific. In RRM test case for random access, a calibration process is needed even for beam peak direction only before the test case is run. The calibration process is aiming to set a standardized starting point (0.6dBm) for power ramping, and also to set a reasonable rsrp-ThresholdSSB setting.
The calibration related parameters are captured in Table A.7.3.2.2.1.1-2 of TS 38.133, partially copied below:
[image: ]
It needs further discussion whether ss-PBCH-BlockPower and rsrp-ThresholdSSB can be well configured without a calibration process for beam correspondence with spherical coverage metric.
Proposal 3:	further discuss if a calibration process is needed before test case is run for the test direction, so as to configure reasonable values for ss-PBCH-BlockPower and rsrp-ThresholdSSB
About holding RAR or just testing the first preamble, based on above discussion and the unpredictable aspects, it is not guaranteed to trigger maximum output power for first preamble. Even the first preamble would already achieves maximum output power, multiple preamble transmission for power measurement is still necessary as usually transmission power measurement requires a reasonable measurement period. It is proposed to holding RAR and further discuss the value for preambleTransMax
Proposal 4:	it is proposed to holding RAR and further discuss the value for preambleTransMax
Above method requires potential calibration for each measurement direction. If all the spherical coverage measurement grids were to be performed one by one, it is enormous preparation work and long 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 5:	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
3. 	Conclusion
Proposal 1:	for beam correspondence of initial access and RRC_Inactive, Pcmax is not configured.
Proposal 2:	powerRampingStep is configured as 6dB, and further discuss if preambleReceivedTargetPower is configured as -100dBm or higher (before calibration).
Observation 1:	UE calculated path loss vary from direction to direction in 3D measurement grids.
Proposal 3:	further discuss if a calibration process is needed before test case is run for the test direction, so as to configure reasonable values for ss-PBCH-BlockPower and rsrp-ThresholdSSB
Proposal 4:	it is proposed to holding RAR and further discuss the value for preambleTransMax.
Proposal 5:	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		
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Parameter Unit Test1 Comments

S5-PBCH-BlockPowier GBm/SCS 20 +0 s defined in TS 38.331
2

Configured UE ransmitlsd power dBm maximum value A defined in clause
[ configurable for certain | 62.4in TS 38.101-2 [19]
power class

PRACH Configuration FR2 PRACH configuration 1 | As defined in A383,
with exceptions as
defined below

RSRP_69 corresponds 0
-88Bm. Ao, is derived
ffom the dowinlink
calibration process “<+.

TSTp-ThresholdSSB @Bm RSRP_69 4

preambleRecevedTangetPower dBm =100 “As defined in TS 38.331
2]

Note - OCNG shall be used such that a constant tofal ransmitlsd power speciral density is achieved for all OFDN
symbols. The OCNG patiem is chosen during the test according to the presence of a DL reference
measurement channel.

Note2:  The DL PDSCH reference measurement channel s used in the test only when a downlink transmission
dedicated to the UE under testis required.

Note 4 value is calculated as (RSRP_nzn — RSRP_76), where RSRP_age is the SS-RSRP Reported value in
‘Table 10.1.6.1-1 with -80.54Bm/SCS applied. These values are used during the downiink calibration
process carried out before the test case is run, with the UE configured to report SS-RSRP. For a Repored
value RSRP_,x s treated as a positive integer value.
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