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Introduction
During RAN4 #96-e  the introduction of the first RRM performance test cases for 2-step RACH was endorsed and added to the draft Big CR [3]. The endorsed text still had open values regarding transmit power for MsgA transmissions. The objective of this paper is to discuss how to treat this value on the RRM test cases and propose how to define test parameters accordingly. 
MsgA PUSCH power calculation
The existing RRM random access test cases include the verification of the transmitted power of the first random access preamble, as in A.4.3.2.2.1.2.1 for EN-DC in FR1 [4]:
	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 -30 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].




Similarly to EN-DC in FR1, first preamble transmissions power is defined for other testing scenarios and frequency ranges, with values summarized on Table 1. 
[bookmark: _Ref53748413]Table 1 Existing requirements for the first Random Access Preamble power for 4-step RACH RRM performance tests
	
	EN-DC
	NR Stand alone

	FR1
	-30 dBm
	-30 dBm

	FR2
	0.6 dBm
	0.6 dBm



[bookmark: _Toc54295781]Existing 4-step RA RRM tests specify first transmitted preamble power of -30 dBm in FR1 and 0.6 dBm in FR2. 
[bookmark: _Toc54295782]Specify 2-step RACH tests with first transmitted MsgA PRACH power with the same values as specified to the first transmitted preamble in 4-step RACH RRM performance tests. 
One additional element that is still not defined is the power of MsgA PUSCH. The power of MsgA PUSCH is specified in clause 7.1.1 of 38.211 which can be simplified as [5]:
	
	[bookmark: _Ref53755036]Equation 1



When MsgA PUSCH is considered, the values in the equation above can be defined as:
· , where  is msgA-PreambleReceivedTargetPower, and is msgADeltaPreamble 
·  indicates the numerology
·  is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for PUSCH transmission occasion,
·  is defined by msgA-Alpha,
·  – is the path loss,
·  – is the transport format factor, and depends on deltaMCS, and
·  – is the PUSCH power control adjustment state, which is zero for the first MsgA PUSCH transmission.
NOTE 1:	If some of the parameters above are not defined, they may be replaced by 4-step RACH parameters. Refer to 38.213 [5] for the complete description of each variable. 
Considering that the power for PRACH and MsgA PRACH is calculated as:
	
	Equation 2


Equation 1 can simplified for the first transmission of MsgA PUSCH by considering the MsgA PRACH as:
	

	[bookmark: _Ref53755668]Equation 3


Equation 3 can be further simplified by choosing the following parameters:
·  = 3 dB, 
· = 2, for 2 PRBs, 
·  = 1
· And deltaMCS=disabled, which results in 
	

	Equation 3



[bookmark: _Toc54295783]By appropriate setting of the parameters related to the transmitted power of MsgA PUSCH, the MsgA PUSCH power can be described based on the MsgA PRACH power with a simple shift that only depends on the used numerology. 
[bookmark: _Toc54295784] Define 2-step RACH RRM performance requirements with the parameters defined in the table below: 
[bookmark: _Ref53756085]Table 2 Proposed parameters for 2-step RACH RRM tests
	Parameter
	Value

	MsgA number of PRBs
	2

	msgA-DeltaPreamble
	3 dB

	msgA-Alpha
	alpha1

	deltaMCS
	Disabled



[bookmark: _Toc54295785]Define 2-step RACH RRM performance requirements with MsgA PUSCH power calculated with a shift of  dB in comparison to the MsgA PRACH power. 
[bookmark: _Hlk31794208]Conclusion
In this contribution we provided Nokia’s views on remaining issues regarding 2-step RACH RRM performance requirements. Considering the description of the issue above, the following observations and proposals are derived: 
Observation 1: Existing 4-step RA RRM tests specify first transmitted preamble power of -30 dBm in FR1 and 0.6 dBm in FR2.
Proposal 1: Specify 2-step RACH tests with first transmitted MsgA PRACH power with the same values as specified to the first transmitted preamble in 4-step RACH RRM performance tests.
Observation 2: By appropriate setting of the parameters related to the transmitted power of MsgA PUSCH, the MsgA PUSCH power can be described based on the MsgA PRACH power with a simple shift that only depends on the used numerology.
Proposal 2: Define 2-step RACH RRM performance requirements with the parameters defined in the table below:
Proposed parameters for 2-step RACH RRM tests
	Parameter
	Value

	MsgA number of PRBs
	2

	msgA-DeltaPreamble
	3 dB

	msgA-Alpha
	alpha1

	deltaMCS
	Disabled



Proposal 3: Define 2-step RACH RRM performance requirements with MsgA PUSCH power calculated with a shift of  dB in comparison to the MsgA PRACH power.
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