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Introduction
Previous agreements [5] have identified msg1 as the primary focus of requirements. We share our views on msg1 RF requirement and some test aspects.
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. Moreover, TS38.101-2 treats RACH like DFT-s-QPSK for MPR:
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Observation 1: MPR for PRACH is same as that of DFT-s-QPSK, which implies the same EIRP range applies.
It therefore follows that Msg1 EIRP spherical coverage requirements can be co-opted from that of connected mode DFT-s-QPSK. In [5], the spherical coverage requirement for RACH msg1 is confirmed to be the same as for PUSCH. For consistency, this similarity should be extended to the peak EIRP requirement also.
A second perspective is system benefit. It is well understood that FR2 networks are UL limited. The network benefit of the UE’s ability to refine its beams during IA is clear. We do not see the downside for the UE. The UE is presumably capable of meeting its requirements in connected mode, so functionality theoretically exists. The BC requirement is not dynamic, so there are no timeline constraints either. 
Observation 2: The UE has inherent capability to support the full range of EIRP for msg1 based on connected mode requirements.

In both perspectives above, it is difficult to justify that a peak EIRP requirement does not apply to msg1.
Proposal 1: Msg1 peak EIRP requirements are the same as those for connected mode DFT-s-QPSK.
MSG1 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.
DL Polarization during test
Existing practice for connected mode can be extended to IA. No new techniques or solutions seem necessary 
Proposal 3: DL polarizations during msg1 EIRP verification follow same practice as PUSCH EIRP testing.

Conclusions
[bookmark: _Hlk503780345]Observation 1: MPR for PRACH is same as that of DFT-s-QPSK, which implies the same EIRP range applies.
Observation 2: The UE has inherent capability to support the full range of EIRP for msg1 based on connected mode requirements.
Proposal 1: Msg1 peak EIRP 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.
Proposal 3: DL polarizations during msg1 EIRP verification follow same practice as PUSCH EIRP testing.
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RACH-ConfigGeneric :
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msg1-FDM ENUMERATED {one, two, four, eight),

nsgl-FrequencyStart
zeroCorrelationZoneConfig
preambleReceivedTargetPoxer

INTEGER (0..maxNrofPhysicalResourceBlocks-1),
INTEGER(0..15),
INTEGER (-

02. .-60)

ENUMERATED

PpowerRampingStep
ra-ResponseWindow

(
prach-ConfigurationPeriodscaling-TAB-r16
prach-ConfigurationFrameOf fset-IAB-r16
prach-ConfigurationSOffset-TAB-r16
ra-ResponseWindow-v1610
prach-ConfigurationIndex-v1610

11,

(

ra-Responselindow-v1700

1

ENUMERATED {dBO, dB2, dBd, dB6},
ENUMERATED {sl1, s12, sld4, s18, sl10, s120, s140, s180},

ENUMERATED {scfl,scf2,scfd, sct8, scf16, sc£32, sc£64}
INTEGER (0..63)

INTEGER (0..39)

ENUMERATED { s160, s1160}

INTEGER (256..262)

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL

ENUMERATED {21240, 81320, s1640, s1960, 811280, 11920, s12560) OPTIONAL





image1.png
6.2.2.0 General

The requirements in clause 6.2.2 only apply when both UL and DL of a UE are configured for single CC operation, and
they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit
bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined
in clauses below. The allowed MPR for SRS, PUCCH formats 0. 1. 3 and 4, and PRACH shall be as specified for

. The allowed MPR for PUCCH format 2 shall be as
specified for QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of a UE is
modified by MPR, the power limits specified in clause 6.2.4 apply.
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