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[bookmark: OLE_LINK25]1 Introduction
In RAN #96e meeting[1], the revised work item on Revised WID on further NR coverage enhancements was approved. In RAN4 # 108bis meeting some agreements were reached while some issues about multiple PRACH transmission and power domain enhancements need further discussion. 
This contribution shares our views about the NR_cov_enh2 demodulation requirements in the specification. 
2	Discussion
[bookmark: OLE_LINK41][bookmark: OLE_LINK6][bookmark: OLE_LINK66][bookmark: OLE_LINK23]Some open issues about PRACH are listed below[2].
	Issue 1-1-4: PRACH repetition number for BS performance requirements for Multiple PRACH transmission
· Option 1: Test 8 times for PRACH repetition if the SNR value could be testable
· Option 2: Define PRACH requirements for 2 PRACH transmissions
· Other options are not precluded
Issue 1-1-6: Channel model for BS performance requirements for Multiple PRACH transmission
· FR1 (if introduced)
· Option 1: TDLC 300-100 Low and AWGN channels
· Option 2: Use CDL-A to define requirements for PRACH coverage enhancements to capture spatial gains
· FR2-1
· Option 1: TDLA30-300 Low and AWGN channels
· Option 2: Use CDL-A to define requirements for PRACH coverage enhancements to capture spatial gains
Issue 1-1-8: Sub Carrier Spacing for BS performance requirements for PRACH repetitions
· FR1 (if introduced)
· Option 1: 15kHz and 30kHz
· Other options are not precluded
· FR2-1
· Option 1: Use 60kHz SCS
· Option 2: Cover 60kHz SCS and 120kHz SCS
· Option 3: 120kHz SCS
Issue 1-1-9: PRACH preamble format for BS performance requirements for Multiple PRACH transmission
· Option 1: Use PRACH format B4
· Option 2: Cover PRACH preamble format A1, A2, A3, B4, C0 and C2


With regard to frequency range, the description of the WID[1] is as below.
	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
· Study, and if justified, specify PRACH transmissions with different 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.


From the WID we can see that FR1 is not excluded. But from coverage point of view, multiple PRACH is more necessary for FR2.
With regard to FR2-2, FR2-2 will use SCS of 480kHz and 960kHz to support larger bandwidth. Whether to consider FR2-2, the viewpoint from operator is needed.
Observation 1. Larger SCS is needed for FR2-2 due to the larger BW.
With regard to the number of repetition for multiple PRACH, we give the simulation results for different number of repetition for AWGN 1X1.
[image: ]
Figure 2-1 Performance comparison for different number of repetition for multiple PRACH @AWGN 1Tx1Rx
It can be seen from figure 2-1 that the performance gap from single PRACH to 2 repetition is larger than other cases. In order to align performance, we tend to choose one of the values from them, and 2 PRACH transmission is preferred.
Observation 2. Performance gap from single PRACH to 2 repetition is larger than other cases.
Proposal 1. To consider one of the value from [2, 4, 8] for multiple PRACH performance alignment and 2 is preferred.
With regard to the channel model for performance alignment, TDL channel model is used in the existing specification for PRACH performance and the feasibility and complexity of CDL channel model for test needs further study if CDL is considered. For performance alignment TDL channel model is preferred.
Proposal 2. To consider TDL channel model for multiple PRACH performance requirements.
Whether define BS performance requirements with impairments from FDSS or not is not reached[2].
	Issue 1-2-2: Whether to define BS performance requirements with Frequency Domain Spectrum Shaping (FDSS)
· Option 1: Define BS performance requirements with FDSS
· Option 2: Not to define BS performance requirements with FDSS


As FDSS impact on RAN1 specification is not expected for MPR/PAPR reduction so the FDSS is implemented differently by companies.
Observation 3. No impact on specification is expected for MPR/PAPR reduction.
Since MPR/PAPR reduction cannot affect the RAN1 specification, a straightforward way is to use transparent FDSS which means that the FDSS is different from companies.
Proposal 3. To consider option 2 for BS performance requirements with FDSS.
[bookmark: OLE_LINK28][bookmark: OLE_LINK11]


3 Conclusion
In this contribution, we give our viewpoint about the addition of ATG demodulation requirements in the specification. 
The conclusions are:
Observation 1. Larger SCS is needed for FR2-2 due to the larger BW.
Observation 2. Performance gap from single PRACH to 2 repetition is larger than other cases.
Observation 3. No impact on specification is expected for MPR/PAPR reduction.
Proposal 1. To consider one of the value from [2, 4, 8] for multiple PRACH performance alignment and 2 is preferred.
Proposal 2. To consider TDL channel model for multiple PRACH performance requirements.
Proposal 3. To consider option 2 for BS performance requirements with FDSS.
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