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1.	Introduction
In RAN4#104e meeting, it was agreed to set the initial access and RRC_Inactive beam correspondence requirements at UE maximum output power with the consensus that beam lock is not available, as captured in the approved WF [1]
· BC is defined at maximum output power
· BEAM_LOCK is not available in RRC_INACTIVE and IA mode
· ……



In RAN4#104e-bis meeting, there were extensive debate on rough beam vs fine beam. No consensus was achieved and options are captured in the approved WF [2]:
<Topic Beam refinement assumption>
[bookmark: _Hlk116976806]<Sub-topic 1-1> Rough beam vs Fine beam
There have been different views on how the beam is refined in RRC_INACTIVE and initial access in RAN4#104-bis-e.
<Way forward/Agreement>: It is encouraged that companies contribute in RAN4#105 about their understanding of how the beam refinement is done in RRC_INACTIVE and initial access. Possible options (but not limited to) are listed in the following.
· Option 1: Beam refinement in RRC_INACTIVE and initial access is made in the same way as RRC_CONNECTED.
· Option 1a: with the same SSB configuration as Rel-16 SSB BC (RRC_CONNECTED) case. 
· Option 2a: with some modification in SSB configuration.
· Option 2: It is allowed not to refine beams in RRC_INACTIVE and initial access.
· Option 2a: It is allowed to use only one antenna element.
· Option 2b: Beam gain is 7 dB lower than RRC_CONNECTED.
· Option 3: Somewhere in the middle.
· Option 3a: Refinement is done but is not as good as RRC_CONNECTED.
· Option 3b: Refinement is done in CG-SDT but is not in RA-SDT and initial access.
· Option 3c: Refinement in DRX is not as good as continuous reception.
· Option 4: Rough beam or Fine beam used in IA is up to UE implementation and requirements should be implementation agnostic.


The issue about rough beam vs fine beam seems the bottleneck to move forward. It brings different understanding of previous agreement about “BC is defined at maximum output power”, and it also becomes the pre-requisite for other requirements discussion.
In this contribution, we look into the existing RF requirements for PRACH and compare with potential new requirement of this Rel-18 WI.
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.



PRACH requirements for time mask, relative power control and EVM could be found in corresponding clauses in TS 38.101-2. After reviewing existing PRACH RF requirements, we have following observations which are common for PRACH:
Observation 1:	existing PRACH RF requirements are based on QPSK modulated DFT-s-OFDM only.
Observation 2:	existing PRACH RF requirements are specified in TX beam peak direction in beam locked mode
Based on observation 1, it is natural to reuse QPSK modulated DFT-s-OFDM for beam correspondence requirements of initial access.
Proposal 1:	for beam correspondence of initial access, only specify requirements with QPSK modulated DFT-s-OFDM waveform
For observation 2, 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 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 yet. It is suggested to review/revisit the beam lock condition of existing PRACH requirements.
Proposal 2:	It is suggested for RAN4 to review/revisit the beam lock condition of existing PRACH requirements
As discussed in our previous contribution [3], there are RRM test cases for random access without beam lock function where only rough beam is assumed for side condition. In existing RF requirements for PRACH, the PRACH MPR requirements implicitly indicate that fine beam were assumed, as MPR requirements are reduced power on top of power class MOP requirements.
Observation 3:	existing PRACH MPR requirements implicitly indicate that fine beam were assumed, as MPR requirements are reduced power on top of power class MOP requirements.
So there is confliction: PRACH RF requirements are assuming fine beam with beam lock mode while beam lock mode is not available for PRACH. 
Before beam assumption is determined for beam correspondence of initial access, it is worthwhile to check the beam assumption for the PRACH MPR requirements and its feasibility. 
Proposal 3:	It is suggested for RAN4 to review/revisit the beam width assumption of existing PRACH requirements and its feasibility
If fine beam is assumed for RF requirement of PRACH, it should be guaranteed that fine beam could be triggered for all UE implementations.
Proposal 4:	If fine beam is assumed for RF requirement of PRACH, it should be guaranteed that fine beam could be triggered for all UE implementations

3. 	Conclusion
Observation 1:	existing PRACH RF requirements are based on QPSK modulated DFT-s-OFDM only.
Observation 2:	existing PRACH RF requirements are specified in TX beam peak direction in beam locked mode
Proposal 1:	for beam correspondence of initial access, only specify requirements with QPSK modulated DFT-s-OFDM waveform
Proposal 2:	It is suggested for RAN4 to review/revisit the beam lock condition of existing PRACH requirements
Observation 3:	existing PRACH MPR requirements implicitly indicate that fine beam were assumed, as MPR requirements are reduced power on top of power class MOP requirements.
Proposal 3:	It is suggested for RAN4 to review/revisit the beam width assumption of existing PRACH requirements and its feasibility
[bookmark: _GoBack]Proposal 4:	If fine beam is assumed for RF requirement of PRACH, it should be guaranteed that fine beam could be triggered for all UE implementations

4. 	References
[1] R4-2214454,    “WF on BC in RRC_INACTIVE and initial access”, Nokia
[2] R4-2217727,    “WF on BC in RRC_INACTIVE and initial access”, Nokia
[3] R4-2211992,    “FR2 beam correspondence for RRC_INACTIVE and initial access”, Samsung
