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Introduction
In the previous RAN4#100-e meeting a significant progress was achieved in shaping test setup and PRACH requirements in HST FR2 deployments. Following the WF [1], it was agreed that
	· Test preamble configuration for Ncs:
· Ncs =0
· Timing error tolerance
· 0.07us for AWGN, as a default value for 120 kHz SCS 



However, time offset configuration still left for further study.
In this contribution, we discuss the maximum value of timing offset that should be configured in HST FR2 PRACH requirements. We also present the result of link-level simulations.

Discussion
In the WF [1] two possible time offset configurations were listed:
	· Time offset configuration
· Option 1: Reuse Rel-15 timing offset configuration for PRACH, i.e., 0.8 us 
· Value of Timing offset start: 0
· Value of Timing offset start: 0.1us
· Option 2: Configure the maximum timing offset (i.e. the end of the tested range) in HST FR2 testing setup equal to 4.6us
· Value of Timing offset start: 0
· Value of Timing offset start: 0.46us
· Note:
	Scenario
	Cell radius (m)
	Maximum timing offset (us) (RTT)
	Coverage of format C2
	Maximum timing offset for C2 (us) (RTT)

	Scenario A (Ds =700m, Dmin =10m)
	700
	4.6us
	1.15km
	7.6

	Scenario B (Ds=700m, Dmin=150m)
	716
	4.78us
	1.15km
	7.6



· Option 1 can be regarded as baseline. Companies are encouraged to bring the simulation results to compare the performance between option 1 and option 2 in the next meeting. 



In our previous contribution at RAN4#100-e [2] we have analysed the configuration of PRACH requirements in details. In brief, current FR2 PRACH requirements were design to cover all possible preamble formats. Therefore, 0.8 us maximum time offset was selected to accommodate such short preamble formats at A1.
However, at RAN4#98-bis-e meeting it was agreed that only C2 PRACH format shall be used in HST FR2 requirements [3]. Hence, the maximum timing offset shall not be restricted to 0.8 us because C2 preamble supports much longer maximum timing offsets (RTT). It then becomes possible to select the maximum timing offset matching the HST FR2 deployment with inter-RRH distance of 700m.
The maximum time offset of the received PRACH preamble can be up to the maximum roundtrip from RRH to the CPE and equals 4.6us or 4.8us depending on the scenario. These values are within the maximum timing offset that can be tolerated with the agreed HST FR2 PRACH configuration (C2 format, Ncs=0, 120kHz SCS).

We have performed link-level PRACH simulations following the reference parameters from Table 1.
[bookmark: _Ref85451257]Table 1: Parameters for PRAHC requirements in HST FR2 deployment
	Parameters
	Value

	Ncs
	0

	Logical sequence index 
	0

	v
	0

	Channel 
	AWGN

	Antenna configuration
	1T2R

	SCS
	120KHz

	Frequency offset 
	19444Hz

	Time error tolerance 
	0.07us

	Carrier frequency
	28 GHz

	Timing offset 
	Option 1: 0.8us with TO range [0:0.1:0.8]
Option 2: [4.6]us with TO range [0:0.46:4.6] 



PRACH detection requirements define the SNR levels corresponding to the probability of detection of the preamble equal to or exceeding 99% when the signal is present. The SNR levels inferred from link-level simulation results are presented in Table 2.

[bookmark: _Ref85452292]Table 2: SNR for PRACH missed detection requirements in HST FR2 deployment.
	Number of TX antennas
	Number of demodulation branches
	Propagation conditions
	Frequency offset
	Maximum timing offset, us
	SNR, dB
Burst format C2

	
1
	
2
	
AWGN

	
19444Hz
	0.8
	-6.92

	
	
	
	
	4.6
	-6.87

	
	
	
	
	4.8
	-6.91



It can be noticed that the SNR level for maximum timing offsets of 0.8, 4.6, and 4.8 are very close to each other. However, it can be expected that the requirement value will be higher than for the AWGN channel without FO that equals -11.4 dB (Table 11.4.2.2.2-2 Table TS 38.104).
There is not meaningful difference in the SNR levels corresponding to the 99% probability of PRACH preamble misdetection with 0.8 us, 4.6 us and 4.8 us maximum timing offset.
RAN4 define PRACH requirements with maximum timing offset matching the HST FR2 deployment, i.e., Option 2.
Timing offset configuration can be selected to reflect the maximum timing offset in Scenario-B, i.e., 4.8 us, with TO range [0:0.48:4.8].

Conclusion
In the contribution, we propose to select the maximum value of timing offset that should be configured for PRACH requirements based on the HST FR2 deployment in Scenario-B. We also report the result of PRACH simulations.
The following observation and proposal were made:
1. The maximum time offset of the received PRACH preamble can be up to the maximum roundtrip from RRH to the CPE and equals 4.6us or 4.8us depending on the scenario. These values are within the maximum timing offset that can be tolerated with the agreed HST FR2 PRACH configuration (C2 format, Ncs=0, 120kHz SCS).
1. There is not meaningful difference in the SNR levels corresponding to the 99% probability of PRACH preamble misdetection with 0.8 us, 4.6 us and 4.8 us maximum timing offset.

1. RAN4 define PRACH requirements with maximum timing offset matching the HST FR2 deployment, i.e., Option 2.
1. Timing offset configuration can be selected to reflect the maximum timing offset in Scenario-B, i.e., 4.8 us, with TO range [0:0.48:4.8].
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