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1 Background
In RAN#95-e, the WI on NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 has been approved, where the following objects have been aggreed for introducing the beam corresponse for initial access and inactive mode. 
Beam correspondence requirements for RRC_INACTIVE and initial access
· Specify UE beam correspondence requirements for initial access and RRC_INACTIVE state, for SSB-based beam correspondence without UL beam sweeping [RAN4 RF]
· For RRC_INACTIVE specify at least requirements for Random Access SDT and Configured Grant SDT
· Requirements for other transmission within RRC_INACTIVE state are not precluded.
· For initial access, specify requirements and verification of beam correspondence requirements based on msg1 spherical coverage (at least) 
· Study the potential impact on testability aspects (i.e., test time).
In this contribution we propose a test configuration for verification of beam correspondence during initial access and the RRC_INACTIVE state.
2 Beam correspondence during initial access and in RRC_INACTIVE
Beam correspondence during initial access is crucial for RACH performance and preamble coverage and there is no beam management available like for the connected-mode tests (e.g., uplink beam sweeping). The test case verifies the correspondence between the TX and RX beams during the RACH procedure, which is not verified by existing tests, a relevant test to add to the existing connected-mode tests. 

Another consideration is that for beam correspondence in connected modes that have been specified in Rel-15 and Rel-16, UE support SSB-only beam correspondence is only a option feature. On the other hand, SSB is on the only available reference signal for beam management in inital access and RRC_INACTIVE modes. Considering the importance of beam correspondence in initial access and RRC_Inactive  that discussed above, a SSB based beam correspondence for initial access and RRC_Inactive needs to be specified and madanted for Rel-18. 
3 BC test procedure for initial access and RRC_INACTIVE
The same test procedure can be used for initial access and RRC_INACTIVE state in case a separate test for this state is introduced.
The test procedure is as follows (repeat from [2])
1. Measure spherical coverage of Random access preamble:

· Measure the maximum Random Access preamble radiated power over the sphere (similar to sperhical-coverage verification of BC) with PRACH configured such that maximum power Pcmax,c is reached for each direction, do not send Random Access Response  (msg2) until the preamble power stops increasing.
2. Normalise the CDF obtained with the measured radiated preamble power (EIRP) in the direction of maximum over the sphere:

· The spherical coverage requirement (percentile) is thus relative to the maximum radiatied power measured over the sphere to verify the omni-directinality of RACH. This requirement is subject to an additional minimum requirement on the absolute power in the direction of the maximum that is conservative not to limit the antenna design.

3. Evaluate Msg2 reception in the direction of maximum radiated preamble power and a direction of radiated preamble power that is M dB lower than the maximum radiated preamble power. 

· Evaluate the Random Access Response (Msg2) reception in directions where the radiated preamble power is lower; in these directions the PL should be higher for corresponding beams. 
· In the direction of the maximum radiated preamble power the UE should be able to receive Msg2 at a M dB lower SSB transmission power than that required for reception of Msg2 in any direction for which the measured maximum radiated preamble power is below the 50th percentile of the distribution of radiated preamble power, where M is the difference between the maximum preamble power and that corresponding to the 50th percentile.  
The requirements are illustrated in Figure 1, that displays the simulated results of spherical coverage for the preamble transmission with a coarse beam. Pmax denotes the power in the peak direction, which is subject to an absolute power requirement that is lower than the power class. The relative spherical coverage performance (omni-directionality) is -6 dB at the 50th percentile. For this UE, the RAR performance in the peak direction should be at least 6 dB better than that in any direction below the 50th percentile of the spherical coverage CDF (a receiver “desense” in the latter directions).  
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Figure 1; spherical coverage for verifying preamble power and Msg2 reception.

The M =  6 dB relative performance and an 10 dBm absolute EIRP value are used as tentative requirements for the proposed specification framework shown in Section 3..

RACH parameters can be reused from the RRM tests in 38.133, there is no need to invent anything new. The main aspect for the test is making sure that the preamble is transmitted at maximum power for step 1 above and that the SSB_RP is sufficient for RX beam selection and measuring the RAR performance in step 3. OTA test parameters can specified as follows:
Table 6.6.2-2: OTA-related test parameters for Msg2 measurement
	Parameter
	Unit
	Test parameters
	Comments

	AoA setup for msg2 measurement
	
	Setup 1
	As defined in A.3.15.2.1 of [38.133] for directions with preamble power below the 50th percentile (Table 6.6.2-1)

	SSB with index 0
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	dB
	No interference
	SSB with index 0 is signalled to be above configured rsrp-ThresholdSSB

	
	SSB_RP
	dB
	TBD dB relative the minimum SSB_RP value as specified for spherical coverage AoA in Table B.2.2-2 of [38.133]
	

	Configured UE transmitted power 
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	dBm
	Such that maximum transmitted preamble level is attained
	As defined in clause 6.2.4.

	PRACH Configuration
	
	FR2 PRACH configuration 1
	As defined in A.3.8.3 of [38.133].

	preambleReceivedTargetPower
	dBm
	Such that maximum transmitted preamble level is attained 
	

	Propagation Condition
	-
	AWGN
	


4 In the 38.101-2

The test case should be specified as follows:
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UEs that support beam correspondence shall have the ability to select a corresponding beam for UL transmission based -
on DL measurements without relying on network-assisted UL beam management.

During intial access the UE compliant with power class 3 shall meet the spherical coverage requirement for PRACH
transmissions specified in Table 6.6.2-1. The PRACH shall be configured such that the maximum preamble power is
attained in each direction. The spherical coverage requirement is specified in terms of the a-minimum preamble EIRP at
the 50t percentile of the distribution of radiated power over the full sphere with power levels normalized to the radiated
preamble power measured in the maximum direction subject to an additional requirement on the minimum absolute
power in the direction of the maximum preamble EIRP. Furthermore, in the direction of maximum radiated preamble
power, the UE shall be able to receive a Random Access Response (Msg?2) at a M dB lower SSB transmission power

than that required for reception of Msg2 in [any] direction for which the measured maximum radiated preamble power

is below the 50t percentile of the distribution of radiated preamble power over the full sphere with

parameters for the Msg2 measurement are specified in Table 6.6.2-2.

Table 6.6.2-1: UE spherical coverage for PRACH transmissions (power class 3

Operating band

Min relative EIRP at
50th percentile CDF

Minimum absolute
PRACH power in the

[dB] direction of maximum
[dBm]
n257 [-6] [10]
n258 [-6] [10]
n260 [-6] [10]
n261 [-6] [10]

NOTE 1: The PRACH shall be configured such that the maximum radiated

preamble power is attained in each direction.

NOTE 2:
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As defined in A.3.15.2.1
of [12] for directions with
AoA setup for msg2 measurement Setup 1 preamble power below -
the 50" percentile (Table
6.6.2-1)
E /I dB No interference SSB with index 0 is
) s/ot signalled to be above
SSB with configured rsrp-
index 0 SSB_RP dB TBD dB relative the ThresholdSSB
minimum SSB_RP value as
specified for spherical
coverage AoA in Table
B.2.2-2 of [12
Configured UE transmitted power dBm Such that maximum As defined in clause
P transmitted preamble level is 6.2.4.
TS e attained
PRACH Configuration FR2 PRACH configuration 1 As defined in A.3.8.3 of |-~
12].
preambleReceivedTargetPower dBm Such that maximum

transmitted preamble level is
attained

Propagation Condition
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5 Proposal
We make the following proposal

Proposal 1: introduce a BC test for initial access as shown in Section 3 of this contribution for verification of the correspondence between the TX and RX beams during the RACH procedure, a relevant test to add to the existing connected-mode tests.
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