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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In Rel-18, beam correspondence at initial access stage and RRC inactive is one of the objectives for FR2 enhancement as below table [1]. 

	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
· 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).



And in last meeting the WF [2] is approved with many open issues to be further discussed. This paper will discuss the test aspects.
2 Discussion
2.1 Beam lock function impact to test
[bookmark: _Hlk114674258]In last meeting it was clarified that BEAM_LOCK is not available in RRC_INACTIVE and IA mode, and some discussion happened on whether this will make the beam correspondence test, especially peak EIRP/spherical test is unfeasible. Two aspects might need to be considered: one is the impact to test system, the other is the impact to UE.

RAN4 defined communication antenna to make sure UE will adjust its beam according to the communication antenna DL signal, then lock the UE Tx beam and use measurement antenna to measure the Tx signal. In this process, with BEAM_LOCK function test system can be simplified with using only one antenna for both communication and measurement purpose.

When there is a separate communication antenna which is relatively static to the UE (an example is shown in figure 1 reproduced from FR2 multi-Rx thread), then it can be used dedicatedly to adjust the UE Tx beam. And when the UE is rotating, the communication antenna (it is called anchor probe in the figure) also rotates, UE Tx beam will be maintained. This can achieve same results of beam lock function.

This is an example to show how UE may be measured without BEAM_LOCK function, it can be seen that test system is possible, but of course there might be some other technical issues to be solved like how to make sure the communication antenna will not interfere the quite zone and the potential blocking problem of this communication antenna to measurement antenna. Current test system probably not support the rotating communication antenna, may needs to be updated.

[image: ]
Figure 1 An example of separate communication antenna and measurement antenna for IA beam correspondence test

Observation 1:   BEAM_LOCK function was used to simplify test system by using one antenna for both communication and measurement purpose, but without this function the Tx performance can also be measured via separate communication and measurement antennas.

Observation 2:   It is possible for test system to support IA BC test with communication antenna relatively static to UE (rotating together), and use another antenna to measure the Tx power. Meanwhile, to support such test approach, current system may need to be updated.

Proposal 1:         Separate communication and measurement antennas can be considered as a candidate test system for further study. And the study outcome in the FR2 multi-Rx test SI can also be leveraged.

[bookmark: _Hlk114675679]Regarding the impact to UE, whether UE can keep the Tx beam unchanged is one of the issues. In the initial access, the UE will try to retransmit the MSG1 and boosting its power when no RAR is received, however, this doesn’t mean UE will keep doing this in a long time period. In 38.331, UE will be configured with max 200 times via preambleTransMax signalling. Once UE is failed to access NW after this max transmission time, then it will consider RACH failure and no transmission signals. Then the question is whether test system can complete the peak EIRP and spherical measurement within this time? If not, how to treat it is something need further discussion. Normally UE will wait for some time then retry this initial access, but how long this waiting time is something undefined. If long, this will cause testability issue, then RAN5 specific test mode may be needed.

Observation 3:   When NW doesn’t send RAR, UE will try the preamble transmission with max 200 times configured by preambleTransMax IE defined in 38.331, after that RACH failure will happen.

Observation 4:   After RACH failure, UE will wait for a period and retransmit the preamble, but how long the waiting period is up to implementation. If long, then there will be testability issue.

Proposal 2:         The potential testability issue due to exceeding max number of RA preamble transmission times configured by preambleTransMax (max 200) need to be avoided in the test procedure design.

2.2 How to achieve MOP
Two approaches were discussed in last meeting, i.e. holding RAR, and configure large initial power.

According to 38.213, PRACH Tx power control is defined as:
[image: ][dBm],
Where the PPRACH,target is defined as preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP as defined in 38.321.

When UE sends preamble but TE (test equipment) doesn’t provide RAR to UE, then UE will increase Tx power step by step until the max power is achieved. Therefore, the holding RAR is possible, though time is longer.

Regarding the approach of configuring large initial target power, in principle it is also doable as long as the configured PPRACH,target + PL is large enough. For example, let’s take preambleReceivedTargetPower as -60dBm, and PL as 120dB, then the total target power will achieve 60dBm which is much higher than max peak EIRP. UE will transmit with MOP at the first transmission. And this approach has the merit of short time and avoid of the problems in Observation 3.
[image: ]

Observation 5:   It is possible to achieve MOP with holding RAR or with large initial target Tx power.

Proposal 3:         Either holding RAR or with large initial target Tx power is ok to achieve PRACH MOP, but large initial target Tx power has the merit of short test time.

3 Conclusion
In this paper, we discussed the beam correspondence test for initial access, and got following observations and proposals.

Observation 1:   BEAM_LOCK function was used to simplify test system by using one antenna for both communication and measurement purpose, but without this function the Tx performance can also be measured via separate communication and measurement antennas.

Observation 2:   It is possible for test system to support IA BC test with communication antenna relatively static to UE (rotating together), and use another antenna to measure the Tx power. Meanwhile, to support such test approach, current system may need to be updated.

Proposal 1:         Separate communication and measurement antennas can be considered as a candidate test system for further study. And the study outcome in the FR2 multi-Rx test SI can also be leveraged.

Observation 3:   When NW doesn’t send RAR, UE will try the preamble transmission with max 200 times configured by preambleTransMax IE defined in 38.331, after that RACH failure will happen.

Observation 4:   After RACH failure, UE will wait for a period and retransmit the preamble, but how long the waiting period is up to implementation. If long, then there will be testability issue.

Proposal 2:         The potential testability issue due to exceeding max number of RA preamble transmission times configured by preambleTransMax (max 200) need to be avoided in the test procedure design.

Observation 5:   It is possible to achieve MOP with holding RAR or with large initial target Tx power.

Proposal 3:         Either holding RAR or with large initial target Tx power is ok to achieve PRACH MOP, but large initial target Tx power has the merit of short test time.
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RACH-ConfigGeneric :: SEQUENCE {
prach-ConfigurationIndex INTEGER (0..255),
msgl-FDM ENUMERATED {one, two, four, eight},
msgl-FrequencyStart INTEGER (0..maxNrofPhysicalResourceBlocks-1),

5, n6, n7, n8, nl0, n20, n50, nl00, n200],
powerRampingStep ENUMERATED {dBO, dB2, dB4, dB6),
ra-Responseifindou ENUMERATED {s1l, s12, sl4, s18, s110, s120, s140, s180),
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