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Introduction
In RAN4 #98e meeting WF on NR support of HST FR2 operation was agreed[1].  In this paper we provide our view on UL performance requirements scope. In our companion paper we address DL demodulation performance requirements scope [2].
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General aspects
SCS and channel bandwidth
Based on agreement reached on the previous meeting 120 kHz SCS was prioritized for HST FR2 analysis and requirements definition. We do not see much value to define performance requirements with 60 kHz SCS considering small interests for it. 50, 100 and 200 MHz CBW should be considered.
Proposal #1:	Define UL demodulation performance requirements only with 120 kHz SCS and consider 50, 100 and 200 MHz CBW.

Deployment
At current stage two deployment options are on table: A and B. However, from demodulation perspective they are quite similar, and both represents single tap model but with slightly different Doppler frequency profiles. In order to minimize test efforts, we suggest considering only one option for requirements definition. 
[bookmark: _Hlk68278885][bookmark: _Hlk68278874]Proposal #2:	Define DL demodulation performance requirements only with one deployment scenario (A or B).

Waveform
Only CP-OFDM waveform is considered in HST FR 1 performance requirements. For HST FR2 we also do not see much value to consider DFT-s-OFDM.
Proposal #3:	Define UL demodulation performance requirements only with transform precoding disabled.

Max supported UE velocity
In UL direction max supported UE velocity is determined mainly by assumption on frequency offset compensation. As we discussed in our companion paper [3] there can be two different implementations that lead to different demodulation performance at certain UE speed. In this case we suggest defining of two different kind of requirements and corresponding manufacturer declarations. Similar approach as was done in HST FR2 when requirements for 350 km/h and 500 km/h UE speed were defined. Another alternative is to define different requirements with different modulation orders but on the same speed.
Proposal #4:	Define two different sets of UL demodulation performance requirements to distinguish two different possible frequency offset compensation approaches. 

PUSCH requirements
Baseline RS for tracking
According to our analysis on max supported UE velocity from UL perspective [3], in order to support 350 km/h we should assume PTRS based frequency tracking. In this case we suggest considering PTRS or PTRS+DMRS frequency tracking as assumption for requirements definition. PTRS density not less than every second symbols should be considered.
Proposal #5:	Assume PTRS or PTRS+DMRS based frequency offset tracking for UL demodulation performance requirements definition. PTRS density should not be less than every second symbol.

PUCCH requirements
Specific requirements for PUCCH performance in HST conditions were never defined neither in LTE nor NR FR1. PUCCH design allows to configure PUCCH with short duration that is quite robust to high speed. In this case we believe that it also not needed to define PUCCH requirements for HST FR2.
Proposal #6:	Do not define PUCCH demodulation performance requirements for HST FR2.

PRACH requirements
For PRACH HST FR2 requirements definition it is reasonable to consider only AWGN channel model. For PRACH configuration we suggest reusing existing configuration from Normal PRACH requirements and consider only HST FR1 PRACH preambles. Exact proposed configuration is presented in Table 1.
As for frequency offset value, we propose to consider 9722 Hz that corresponds to 350 km/h UE speed with 30 GHz carrier frequency. In general, PRACH and PUSCH assumptions on UE velocity should be the same. 
Proposal #7:	Define PRACH demodulation performance requirements only with AWGN conditions with 9722 Hz frequency offset and consider PRACH configuration from Table 1.
Table 1. Proposed PRACH preambles and configuration.
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A2, B4, C2
	120
	69
	0
	0



UL TA requirements
UL TA performance test cases is an important verification test case. It allows to guarantee that that BS can appropriately estimate UL transmission timing in scenario when position of the UE quickly changes and guarantee that BS can send timing advance commands with appropriate frequency. 
In HST FR1 there are three different UL TA scenarios where each of them corresponds to different UE speed (Table 2). 

Table 2. HST FR1 UL TA Scenarios
	Parameter
	Scenario X
	Scenario Y
	Scenario Z

	Channel model
	Stationary UE: AWGN
Moving UE: TDLC300-400
	Stationary UE: AWGN
Moving UE: AWGN
	Stationary UE: AWGN
Moving UE: AWGN

	UE speed
	120 km/h
	350 km/h
	500 km/h

	CP length
	Normal
	Normal
	Normal

	A
	10*15/SCS us, where SCS in kHz
	10*15/SCS us, where SCS in kHz
	10*15/SCS us, where SCS in kHz

	Dw
	0.04 s-1
	0.13 s-1
	0.18 s-1



As a baseline we suggest reusing scenario Y that is defined for 350 km/h UE speed and AWGN conditions. Scenario X assumes not-relevant high delay spread propagation conditions. UE speed in scenario Z is higher than target 350 km/h.
Proposal #8:	Define UL TA demodulation performance requirements for HST FR2 with scenario Y.

Conclusion
In this contribution we provide our view on HST FR2 UL demodulation requirements introduction. In summary, we made the following proposals:
Proposal #1:	Define UL demodulation performance requirements only with 120 kHz SCS and consider 50, 100 and 200 MHz CBW.
Proposal #2:	Define DL demodulation performance requirements only with one deployment scenario (A or B).
Proposal #3:	Define UL demodulation performance requirements only with transform precoding disabled.
Proposal #4:	Define two different sets of UL demodulation performance requirements to distinguish two different possible frequency offset compensation approaches.
Proposal #5:	Assume PTRS or PTRS+DMRS based frequency offset tracking for UL demodulation performance requirements definition. PTRS density should not be less than every second symbol.
Proposal #6:	Do not define PUCCH demodulation performance requirements for HST FR2.
Proposal #7:	Define PRACH demodulation performance requirements only with AWGN conditions with 9722 Hz frequency offset and consider PRACH configuration from Table 1
Table 1. Proposed PRACH preambles and configuration.
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A2, B4, C2
	120
	69
	0
	0


Proposal #8:	Define UL TA demodulation performance requirements for HST FR2 with scenario Y.
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