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Introduction
The Rel-18 WI NR RF requirements enhancement for frequency range 2 (FR2) was approved at RAN#95 [1]. Several aspects were discussed at previous meetings and the WF [2, 3, 4] were approved with open issues documented for further discussion. Following are the open issues left after RAN4#105 [4] for further discussion.
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. 
Issue 3-1-2: whether new test functionality is needed?
· WF
· Option 1: Introduce a beam lock function to RRC_INACTIVE and initial access.
· Option 1a: Ask RAN5 the feasibility of beam lock function
· Option 2: Introduced a new RA response timer.
· Option 3: If a beam lock function is not feasible, consider how to guarantee zero P-MPR during tests for BC requirements for RRC_INACTIVE and initial access for Issue 3-1-2
· Option 4: No new test functionality is needed
Issue 3-2: Test scenario
· WF
· Option 1: A new test scenario with short/long DRX to trigger SDT mode in RRC_INACTIVE is introduced
· Option 2: A new test scenario with short/long DRX to trigger SDT mode in RRC_INACTIVE is not introduced
Issue 3-3: Polarization aspects
· WF
· Option 1: Testability limitation on polarization aspect shall be addressed
· Option 1a: EIRP compensation according to R4-2218559
· Option 1b: Separate communication and measurement antenna
· Option 2: No need or other solutions

This document provides our view on the open issues on beam correspondence test issues.
Discussion
During discussion of the beam correspondence requirement in idle or inactive mode, a few test issues were identified that might prevent precise and stable power measurement. In RAN4#105 meeting, an LS was sent to RAN5 to check whether beam lock in idle mode could be designed to handle some of the test issues. This document aims to extend the utility of RAN5 test mode to solve remaining test issues.
Polarization issue
The polarization issue exists when the test equipment could only transmit/receive with single polarization at a time. When the TE switches the antenna polarization, the UE’s corresponding receive/transmit beam might alter as well, which will lead to unstable power measurement. In RRC_CONNECTED mode, this was solved by introducing beam lock function for UE’s test mode in RAN5. However for idle mode the beam lock function is never specified.
The LS sent to RAN5 was checking whether the beam lock funtion could be extended to idle mode. If RAN5 confirms the beam lock test function in idle mode could be specified, the polarization issue could be fixed.
Proposal 1: Beam lock function could be used to solve the polarization issue.
Unstable Beam
According to the PRACH procedure specified in RAN1 and RAN2, the UE will measure the SS-RSRP of SSBs, and select an SSB with SS-RSRP above rsrp-ThresholdSSB. The PRACH preamble associated with selected SSB will be transmitted. The Tx beam used by UE is not restricted by the specification.
If the random access procedure is not completed, e.g. RAR is not received, UE could a) retransmit preamble associated with the same SSB through the same Tx beam, with transmit power ramping; b) retransmit preamble associated with the same SSB through a different Tx beam, with transmit power unchanged; c) retransmit preamble associated with a different SSB, with transmit power unchanged.
From the PRACH procedure we could tell:
1) It’s not ensured that UE transmits PRACH with the best Tx beam.
2) It’s not ensured that UE always transmits PRACH with the same Tx beam
The unpredictable UE behaviour will cause unstable measurement of the PRACH transmit power. To solve this issue, some modification to the beam lock function specified by RAN5 could be an option.
Current beam lock function in RRC_CONNECTED mode is activated assuming the UE has finished the beam management procedure. Once beam lock activation command is sent to the UE, UE shall lock the Tx beam immediately. If similar approach applies to PRACH BC, it’s difficult to decide when to send the beam lock activation command to UE due to the reasons explained above.
The beam lock function could be further modified in following way. If beam lock activation command is sent to UE, UE is not expected to lock its Rx/Tx beam immediately. UE could take its time to do the beam management until the best Rx/Tx beam is identified, then starts to transmit the PRACH preamble. Once the PRACH transmission starts, the beam lock function takes effect, which means UE needs to lock its Tx beam for all the subsequent PRACH transmissions. With this modification, the measurement of PRACH transmit power could stably reflect UE’s best Tx performance based on its beam correspondence performance.
Proposal 2: Beam lock function could be used to require UE to transmit PRACH with the best correspondent Tx beam.
How to achieve maximum output power
The potential methods of enforcing UE to achieve its maximum output power were 1) open loop power control; 2) power ramping. With open loop power control, the absolute power tolerance needs to be take into consideration in the requirement definition. With power ramping, it’s difficult to tell when the UE has ramped to its maximum output power.
The beam lock function could be modified to also take care of the power aspect. If the beam lock function is activated, UE shall always transmit PRACH with PCMAX.
Proposal 3: Beam lock function could be used to require UE to transmit PRACH with PCMAX.
Conclusion
In this contribution we discussed some possible extension of beam lock function to solve the identified test issues. Following proposals are for RAN4 consideration.
Proposal 1: Beam lock function could be used to solve the polarization issue.
Proposal 2: Beam lock function could be used to require UE to transmit PRACH with the best correspondent Tx beam.
Proposal 3: Beam lock function could be used to require UE to transmit PRACH with PCMAX.
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