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1.	Introduction
In RAN4#105 Toulouse meeting, we have submitted a discussion paper [1] regarding revisiting PRACH requirement to the agenda of Rel-18 NR_RF_FR2_req_Ph3 work item, and it was agreed in the WF [2] as following:
[bookmark: _Hlk119008984]Sub-topic 3-4 PRACH requirement verification
· WF
· FFS: further study the PRACH requirement related to beamlock in Rel-15

In RAN4#104e meeting, there was agreement on beam lock that beam lock is not available in RRC_INACTIVE and IA mode, as captured in the approved WF [3]
· BEAM_LOCK is not available in RRC_INACTIVE and IA mode
· ……



Based on the background above, it is recognized that this issue should be discussed in Rel-15 maintenance agenda. In this contribution, we re-trigger the discussion on how to handle PRACH RF requirements in this agenda and a companion CR [4] is prepared as well.
2. 	Discussion
TS 38.101-2 has specified RF requirements for PRACH covering MPR, time mask, relative power control and EVM. 
For MPR, the requirements for PRACH are as following:
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[bookmark: _Hlk520275743]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 QPSK modulated DFT-s-OFDM of equivalent RB allocation. 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.
For a UE that is configured for single CC operation with different channel bandwidths in UL and DL, the requirements in clause 6.2A.2 apply.
For all power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.



MPR requirements of FR2 PRACH implicitly indicates that the MOP requirements for PRACH is the same as that of PUSCH. However, the minimum peak EIRP and spherical coverage are under discussion in Rel-18 NR_RF_FR2_req_Ph3 work item, and it is not guaranteed same EIRP requirement as RRC_CONNECTED state even in Rel-18. It seems necessary to remove the MPR requirements for PRACH for the time being.
Observation 1:	there is MPR requirements for PRACH but PRACH MOP is under discussion in Rel-18.
Proposal 1:	remove the MPR requirements for PRACH for the time being.
PRACH requirements for time mask, relative power control and EVM in TS 38.101-2 are all specified in beam locked mode in TX beam peak direction.
Observation 2:	existing PRACH RF requirements are specified in beam locked mode in TX beam peak direction.
However, it is questionable how PRACH requirement are verified with beam locked mode. According to TS 38.509, beam locked mode could only be maintained under RRC_CONNECTED state:
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When UE receives ACTIVATE BEAMLOCK message then the UE shall:
1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state:
2>	if UE Beamlock test Function = 01
3>	Lock the UE antenna pattern with Tx only
2>	else if UE Beamlock test Function = 10
3>	Lock the UE antenna pattern with Rx only 
2>	else if UE Beamlock test Function = 11
3>	Lock the UE antenna pattern with both TxRx 
2>	Transmit ACTIVATE BEAMLOCK COMPLETE message
1>	else:
2>	the UE behaviour is unspecified.
……
5.4.3.3	Release of antenna beamlock by UE
When the UE leaves the RRC_CONNECTED state, the UE shall:
1>	if the UE is operating in FR2 AND the UE Beamlock test Function is active
[bookmark: OLE_LINK7]2>	unlock the UE antenna pattern;



PRACH transmission is done before RRC_CONNECTED state, thus beam lock function is not available for PRACH transmission. So it is proposed to exempt the verification condition of beam lock mode for PRACH time mask, relative power control and EVM requirements.
Proposal 2:	it is proposed to exempt the verification condition of beam lock mode for PRACH time mask, relative power control and EVM requirements
A companion CR based on above proposal is provided in [4].
3. 	Conclusion
Observation 1:	there is MPR requirements for PRACH but PRACH MOP is under discussion in Rel-18.
Proposal 1:	remove the MPR requirements for PRACH for the time being.
Observation 2:	existing PRACH RF requirements are specified in beam locked mode in TX beam peak direction.
Proposal 2:	it is proposed to exempt the verification condition of beam lock mode for PRACH time mask, relative power control and EVM requirements
[bookmark: _GoBack]A companion CR based on above proposal is provided in [4].
4. 	References
[1] R4-2218558,    “FR2 beam correspondence requirement for initial access”, Samsung
[2] R4-2220517,    “WF on beam correspondence requirements for initial access and RRC_inactive mode”, Nokia
[3] R4-2214454,    “WF on BC in RRC_INACTIVE and initial access”, Nokia
[4] R4-2300991,    “Corrections on RF requirements for PRACH”, Samsung
[5] TS 38.509
