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Background
During RAN#98-bis-e meeting, WF [1] on Demodulation requirement for FR2 HST was approved. In this contribution, we share our views about BS demodulation requirements for FR2 HST.
Discussion
Test Scope
Requirement for scenario A/B and uni/bi-directional deployment
	· Requirement for scenario A or B
· Option 1: Define PUSCH demodulation requirements based on the worst case scenario 
· Option 2: Define PUSCH demodulation requirements only with one deployment scenario (A or B)
· Option 3: Define PUSCH demodulation requirements for both two scenarios if needed
· Consider output of FR2 HST Deployment scenarios discussion whether to cover scenario A and/or B
· Requirement for uni-and bi-directional RRH deployment scenarios
· FFS to define both PUSCH demodulation requirements for uni-and bi-directional RRH deployment scenarios
· FFS to define the test applicability rule if both PUSCH demodulation requirements for uni-and bi-directional RRH deployment scenarios are defined
· Consider output of FR2 HST Deployment scenarios discussion whether to cover uni- and/or bi-directional RRH deployment



Different deployment scenarios can be deployed in different region and the different algorithm can be used for different deployment scenarios. It is not suitable to only define performance for only one deployment scenario or define some applicability rules between different deployment scenarios, otherwise the UE maybe not work under certain deployment scenario. Therefore, we prefer to define requirements for both scenario A/B and uni/bi-directional deployment, and not define any applicability rule between them.
Define requirements for both scenario A/B and uni/bi-directional deployment, and not define any applicability rule between them.
Test Setup for PUSCH requirements
SCS&BW
	· SCS&BW
· Option 1: 120KHz SCS with 50MHz, 100MHz or 200MHz
· Option 2: 120KHz SCS with 100MHz
· Option 3: 120KHz SCS with 200MHz



Typically, CPE is serving for all users in the train, it is reasonable to provide higher throughput than the normal UE. So we prefer Option 3, i.e. 120KHz SCS with 200MHz.
Use 200MHz for PUSCH tests under FR2 HST scenario.
Length of data symbol
	· Length of data symbol
· Option 1: 9
· Option 2: 10



10 symbol resource allocation is typically used for all existing FR2 PUSCH cases, so we prefer to use 10 symbols for PUSCH tests under FR2 HST scenario.
Use 10 symbols for PUSCH tests under FR2 HST scenario.
MCS
	· MCS
· Option 1: MCS16
· Option 2: MCS16 and MCS17
· Other options are not precluded



Here we derive the MCS table from TS 38.214 as following:
	MCS Index IMCS
	Modulation Order Qm
	Target code Rate R x [1024]
	Spectral efficiency

	16
	4
	658
	2.5703

	17
	6
	438
	2.5664



As per above table and our evaluation in section 3, we can see that MCS 16 has higher spectral efficiency but requires 1dB lower SNR to achieve 70% maximum throughput than MCS 17. Also for FR1 HST uplink, MCS 16 is selected for requirements definition, we don’t see any necessary to use MCS 17. Therefore, we propose to use MCS 16 for HST FR2 PUSCH requirements definition.
Use MCS 16 for HST FR2 PUSCH requirements definition.
Test setup for PRACH
Frequency offset
	· Frequency offset 
· Option 1: align the Doppler value with PUSCH
· Option 2: 9722Hz with 350km/h at 30GHz carrier frequency



In our view, the frequency offset value should be aligned for PUCSH and PRACH tests considering the propagation conditions are same, so we prefer Option 1.
Align the Doppler value with PUSCH for PRACH tests.
Test Preamble Configuration for Ncs
	· Test Preamble Configuration for Ncs
· Option 1: Ncs=0
· Option 2: Ncs=69
· Other options are not precluded



Considering that Ncs = 69 is selected for the existing non-HST cases for FR2, it is more reasonable to use the same value for FR2 HST cases.
Using Ncs = 69 for PRACH tests for FR2 HST.
Simulations
PUSCH
Table 3.1-1 Ideal simulation results for FR2 HST PUSCH
	Case number
	CBW(MHz)
	MCS
	ld
	SNR (dB)

	1
	50
	16
	9
	7.77

	2
	50
	16
	10
	7.87

	3
	50
	17
	9
	8.65

	4
	50
	17
	10
	8.70

	5
	100
	16
	9
	8.08

	6
	100
	16
	10
	8.03

	7
	100
	17
	9
	8.94

	8
	100
	17
	10
	8.69

	9
	200
	16
	9
	8.07

	10
	200
	16
	10
	8.10

	11
	200
	17
	9
	8.96

	12
	200
	17
	10
	8.98
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Figure 3.1-1 Ideal simulation results for FR2 HST PUSCH
PRACH
TBD
UL timing
Table 3.3-1 Ideal simulation results for FR2 HST UL timing
	Case number
	CBW(MHz)
	SNR (dB)

	1
	200MHz
	6.2



Proposals
In this contribution, we discuss on demodulation performance for NR BS HST FR2. Our observations and proposals are:
1. Define requirements for both scenario A/B and uni/bi-directional deployment, and not define any applicability rule between them.
Use 200MHz for PUSCH tests under FR2 HST scenario.
Use 10 symbols for PUSCH tests under FR2 HST scenario.
Use MCS 16 for HST FR2 PUSCH requirements definition.
Align the Doppler value with PUSCH for PRACH tests.
Using Ncs = 69 for PRACH tests for FR2 HST.
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