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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 the UE demodulation requirements for FR2 HST.
Discussion
Test Scope
Requirement for scenario A or B
	· Requirement for scenario A or B
· Option 1: Define PDSCH demodulation performance requirements only with one deployment scenario (A or B)
·  Option 2:Define PDSCH demodulation performance requirements with the worst cases of two scenarios 
· Option 3:Define PDSCH demodulation performance requirements with both 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 PDSCH demodulation requirements for uni- and bi-directional RRH deployment scenarios
· FFS to define the test applicability rule if both PDSCH 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.
Transmission schemes
	· Transmission schemes
· No PDSCH requirement with SFN joint transmission scheme in Rel-17 FR2 HST WI
· DPS transmission schemes
· DPS transmission scheme in Uni-directional RRH deployment scenario
· Option 1: scheme 1a
· Option 2: scheme 1b
· Option 3: both scheme 1a and scheme 1b
· DPS transmission scheme in bi-directional RRH deployment scenario
· Option 1: scheme 1a
· Option 2: scheme 1b
· Option 3: both scheme 1a and scheme 1b 
· FFS on PDSCH requirements of HST single tap



As per our contribution [2], another panel can be used for beam search using TDM. We don’t see any feasibility issue for DPS transmission scheme 1b for both Uni-directional and Bi-directional deployment. Therefore we prefer to define both DPS scheme 1a and scheme 1b for both Bi-directional and Uni-directional deployment.
There is no any feasibility issue for DPS transmission scheme 1b for both Bi-directional and Uni-directional deployment.
Define both DPS transmission scheme 1a and 1b for both Bi-directional and Uni-directional deployment.
Test Setup
SCS and BW
	· SCS and BW
· Option 1: 120KHz with 100MHz
· Option 2: 120KHz 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 2, i.e. 120KHz SCS with 200MHz.
Use 200MHz for PDSCH tests under FR2 HST scenario.
UE frequency error
	· UE frequency error
· FFS on considering the impact of UE frequency error on DL demodulation performance



In FR1 HST, extra UE frequency error is not considered and left to implementation. Also as per our calculation, the frequency offset is within the maximum capability by using SSB+TRS, even considering the extra UE frequency error. So we don’t see any necessity to consider extra UE frequency error for FR2 HST.
Do not consider extra UE frequency error for FR2 HST.
Testability issues for FR2 HST UE
	· RAN4 to discuss on the impact of the assumption of a static UE and single probe OTA chambers on the FR2 high speed train demodulation test design
· Option 1: Assumption two probes in chamber, as RRM assumption with 2AOA tests
· Option 2: Assume static UE and single Probe. Combine RRM and Demod requirements as a single feature to support HST FR2 operation
· Option 3: Study an approach with taking into account continuous UE movement from RRH to RRH 
· FFS keep into account the testability of high power devices inside OTA chambers, for the definition of radiated demodulation requirements for FR2 HST



The demodulation requirements focus on the correct baseband implementation. There is no big issue to use the static UE and single probe since it is convenient for the test. For the potential influence of beam switching requirements, etc., we think it should be discussed in RRM part.
Assume static UE and single Probe. Combine RRM and Demod requirements as a single feature to support HST FR2 operation
Simulations
PDSCH
Table 3.1-1 Ideal simulation results for PDSCH for HST FR2
	Case number
	CBW(MHz)
	MCS
	SNR (dB)

	1
	100
	17
	10.24

	2
	200
	17
	10.35
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Figure 3.1-1 Ideal simulation results for PDSCH for HST FR2
Proposals
In this contribution, we discuss on demodulation performance for NR UE HST FR2. Our observations and proposals are:
1. There is no any feasibility issue for DPS transmission scheme 1b for both Bi-directional and Uni-directional deployment.
1. Define requirements for both scenario A/B and uni/bi-directional deployment, and not define any applicability rule between them.
Define both DPS transmission scheme 1a and 1b for both Bi-directional and Uni-directional deployment.
Use 200MHz for PDSCH tests under FR2 HST scenario.
Do not consider extra UE frequency error for FR2 HST.
Assume static UE and single Probe. Combine RRM and Demod requirements as a single feature to support HST FR2 operation
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