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[bookmark: OLE_LINK25]1 Introduction
In RAN #102 meeting[1], the revised work item on Revised WID on further NR coverage enhancements was approved. In RAN4 #109 meeting[2], most issues were reached while some issues about the simulation parameters of multiple PRACH transmission are still FFS. 
This contribution shares our views about the multiple PRACH demodulation requirements and simulation results for different SCS and channel models. 
2	Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK41][bookmark: OLE_LINK23][bookmark: OLE_LINK66]Some simulation issues about multiple PRACH are listed below[2].
	Issue 1-1: Coverage of frequency range (FR) for Multiple PRACH transmission
· FR2-1 agreed, and with priority. FR1 as FFS.
Issue 1-8: Sub Carrier Spacing for BS performance requirements for PRACH repetitions
· If FR1 is agreed to be introduced with PRACH repetition, 15 kHz and 30 kHz should be included.  
· For FR2-1 agreed 120 kHz, 60 kHz is FFS.
Simulation results alignments
· Companies are encouraged to bring simulation results under the agreed test parameters in RAN4#110.
· Companies are also encouraged to bring simulation results for FR1 and for FR2-1 with 60kHz SCS in RAN4#110 for result alignment and evaluation purpose.


With regard to frequency range, the description related to FR1 is yellow color highlighted as below[1].
	The objective of this work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. 
The detailed objectives of the work item are as follows:
· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.
·  Specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping (RAN4, RAN1)
·  Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)


From the WID we can see that the enhancements of PRACH can also apply to FR1 when applicable. A contribution from an operator also tends to define the multiple PRACH requirements for FR1[4]. If multiple PRACH is applied to FR1, it is better to define the requirements for FR1.
Observation 1. The enhancement of Multiple PRACH transmissions can also apply to FR1 when applicable.
Proposal 1. To consider the Requirements for FR1.
With regard to SCS for FR2-1, the requirements of 60kHz SCS and 120kHz SCS for FR2-1 are defined in 38.104[3]. Table 2-1 shows the miss detection performance with 60kHz SCS and 120kHz SCS and the miss detection curves are appended in the annex for reference.
Table 2-1 SNR comparison of different SCS for FR2-1 preamble B4
	index
	SCS(kHz)
	Channel mode
	Operating SNR

	1
	120
	AWGN w/o FO
	-21.7

	2
	60
	AWGN w/o FO
	-21.7

	3
	120
	TDLA30-300 low w/ 4000Hz FO
	-14.2

	4
	60
	TDLA30-300 low w/ 4000Hz FO
	-10.7


From table 2-1, we can see that the performance between 120kHz SCS and 60kHz SCS is the same when AWGN without frequency is considered. And for TDLA30-300 low with 4000Hz frequency offset, the performance difference is above 3dB as PRACH with 60kHz SCS is more susceptible to Doppler shift and fixed frequency offset compared to 120kHz SCS. In addition, 60kHz is also a commonly used SCS for FR2-1 PRACH.
[bookmark: OLE_LINK11][bookmark: OLE_LINK28]Proposal 2. To consider both 120kHz and 60kHz for FR2-1 multiple PRACH requirements.


3 Conclusion
In this contribution, we give our viewpoint about requirements for FR1 and the SCS selection for FR2-1for multiple PRACH . 
The conclusions are:
Observation 1. The enhancement of Multiple PRACH transmissions can also apply to FR1 when applicable.
Proposal 1. To consider the Requirements for FR1.
Proposal 2. To consider both 120kHz and 60kHz for FR2-1 multiple PRACH requirements.
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