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Introduction
The approved WID [1] contains the objective to specify beam correspondence requirements for RRC_INACTIVE and initial access. There has also been interest in a more classical approach of beam correspondence, which is to also evaluate msg2 sensitivity alongside msg1 EIRP.
We share our views on a potential future RF requirement.
Discussion
Msg1 EIRP spherical coverage
Previous agreements [2] have established that ‘BC is defined at maximum output power’. It is generally understood that UE can refine its beams similarly for RACH and in connected mode. MSG1 is also a low PAPR sequence by design, so it would be sufficient to treat like DFT-s-QPSK. It therefore follows that Msg1 EIRP spherical coverage requirements can be co-opted from that of connected mode DFT-s-QPSK.
Proposal 1: Msg1 EIRP spherical coverage requirements  are the same as those for connected mode DFT-s-QPSK.
We have also argued previously [3] that Msg1 is common across RA-SDT, CG-SDT and initial access. We therefore think it is not necessary to test for each of those conditions separately. It is in fact preferable to not verify for each of those conditions because for example, it is not clear how to trigger the UE to send RA-SDT without resorting to a test mode.
MSG1/MSGA test condition
Previous agreements [2] have established that ‘BC is defined at maximum output power’. It is however necessary to establish how the UE will be encouraged to transmit at maximum output power. 38.213 (section 7.4) charts out the following equation to set transmission power for RACH:
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where PPRACHtarget is configured, and pathloss ‘PL’ is calculated from the gNB’s advertized EIRP for the SSB transmission.
A simple manipulation of these parameters will allow the TE to request a high target power. Further, the RACH configuration can be set to ramp up power by a configurable step size and have as many as 200 tries. These avenues facilitate multiple methods to achieve 1 ms cumulative duration of Msg1 RACH attempts for power measurements.
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Proposal2 : The detail of how to enable the UE to transmit at max. output power is left to RAN5.
There could be concern about the UE attempting different RACH directions if it does not get a RAR before the counter runs out – however in a controlled test environment where the UE only sees one SSB, this kind of beam sweeping behavior is not expected.
Msg2 sensitivity 
For a successful RACH, MSG2 sensitivity is just as crucial as MSG1 EIRP capability. A requirement that verifies MSG2 sensitivity is therefore technically justifiable. This section and the next (2.3+2.4) provide technical proposals and their justification that apply if RAN4 decides to set a requirement on MSG2 also. Unlike MSG1 however, MSG2 verification cannot be verified using existing metrics of connected mode PDSCH owing to the following 2 factors:
1. The throughput-based criterion used for connected mode PDSCH is not available for MSG2 reception. 
2. MSG2 contains a PDCCH part and a subsequent PDSCH part, each with different SNR requirements for successful decoding.

The first aspect identifies the need for a criterion for MSG2 sensitivity. A MSG3 that is detectable by the TE is sent out by the UE if MSG2 is correctly decoded. This behavior can be combined with a MSG2 DL power ramp from a low enough value to determine sensitivity level for MSG2. To summarize, reception of MSG3 in the TE can be used as the criterion to indicate successful reception and decode of MSG2 in the UE. 
Proposal 3: Reception of MSG3 in the TE indicates successful reception and decode of MSG2 in the UE.
The second aspect in the list above pertains to the target SNR, which directly impacts sensitivity. The PDSCH part of MSG2 can be configured by the TE to be MCS4 using the preceding DCI, so connected mode sensitivity requirements can be leveraged. 
Proposal 4: To leverage connected mode PDSCH sensitivity requirements, the PDSCH part of MSG2 is also configured as MCS 4.
Rx and Tx beam similarity across MSG1 and MSG2?
While RAN4 have previously not defined beam similarity requirements, they have been proposed owing to strong correlation with the RAN1 intent of beam correspondence. The statistics of ‘beam shape’ similarity can however get complex to specify. Alternatively, a simpler approach would borrow the ‘common coverage’ concept used for FR2+FR2 inter-band CA. The simpler requirement would be based on the common coverage area of the sphere where both MSG1 and MSG2 meet their respective requirements.
Proposal 5: For a combined MSG1+MSG2 spherical coverage requirement, a common spherical coverage criterion is used, where common coverage is defined as the fraction of directions for which the UE meets both, the EIRP spherical coverage requirement for MSG1 and the EIS spherical coverage requirement for MSG2.
Msg3 EIRP?
Previous agreements [2] have established that ‘at least Msg1 will be tested’. The legacy 4-step RACH also consists of Msg3. We previously have identified [3] that Msg3 is much like PUSCH in structure, and therefore is not necessary to verify for a UE that supports beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16. Such an implied compliance is not appopriate for UEs that do not support both capabilities listed above, and so a dedicated test would be required. 
Proposal 6: For a Msg3 requirement, verification can be skipped for UEs that support beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16.

Conclusions
[bookmark: _Hlk503780345]Proposal 1: Msg1 EIRP spherical coverage requirements  are the same as those for connected mode DFT-s-QPSK.
Proposal2 : The detail of how to enable the UE to transmit at max. output power is left to RAN5.
(if RAN4 decide to set a requirement on MSG2): Proposal 3: Reception of MSG3 in the TE indicates successful reception and decode of MSG2 in the UE.
(if RAN4 decide to set a requirement on MSG2): Proposal 4: To leverage connected mode PDSCH sensitivity requirements, the PDSCH part of MSG2 is also configured as MCS 4.
(if RAN4 decide to set a requirement on MSG2): Proposal 5: For a combined MSG1+MSG2 spherical coverage requirement, a common spherical coverage criterion is used, where common coverage is defined as the fraction of directions for which the UE meets both, the EIRP spherical coverage requirement for MSG1 and the EIS spherical coverage requirement for MSG2.
Proposal 6: For a Msg3 requirement, verification can be skipped for UEs that support beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16.
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