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Introduction
In RAN4 #98-bis-e meeting WF on HST FR2 demodulation requirements was agreed[1]. In this paper we provide our view on UL performance requirements introduction. In our companion paper we also address DL demodulation performance requirements [2].
Discussion
PUSCH Test setup
BW
There are three options on BW configuration for HST FR2 test cases:
	· SCS and BW
· Option 1: 120KHz SCS with 50MHz, 100MHz or 200MHz
· Option 2: 120KHz SCS with 100MHz
· Option 3: 120KHz SCS with 200MHz


Considering limited number of CPEs per train it is reasonable to assume higher BW in order to provide sufficient QoS. In this case we suggest defining requirements with 200 MHz BW configuration.
Proposal #1:	Consider 200 MHz BW for UL HST FR2 requirements definition.

Length of data symbols
There are two options on PUSCH allocation length:
	· Length of data symbol
· Option 1: 9
· Option 2: 10


Existing FR2 requirements were defined under assumption of 10 allocated symbols. If there will be no technical justifications to consider another number of symbols, we think it is better to use typical value. 
Proposal #2:	Consider PUSCH allocation length as 10 for HST FR2 requirements definition.





MCS
There are at least two options on MCS for PUSCH requirements definition:
	· MCS
· Option 1: MCS16
· Option 2: MCS16 and MCS17
· Other options are not precluded


The first option with 16QAM refers to HST FR1 UL requirements. However, considering single CPE device per train as agreed baseline assumption for HST FR2, it is better to consider higher modulation order as at least 64QAM to provide sufficient QoS.
Observation #1: PUSCH with 64QAM configuration is more reasonable for HST FR2 CPE device rather than 16QAM.
Besides that, 64QAM operation cannot be guaranteed under certain BS implementations. As we analysed in [], it might be challenging to provide reliable 64QAM performance under 350 km/h UE speed in HST FR2 deployments. However, other possible implementations can support much higher UE speed with reliable 64QAM operation.
In this case we suggest defining requirements with two MCS values: MCS 16 (16QAM) and MCS 17(64QAM). Requirements with MCS 17 should be up to BS declaration since we should not mandate specific BS processing. 
Proposal #3:	Define PUSCH requirements with MCS 16 and MCS 17. Define requirements with MCS 17 up to BS declaration support.

In Table 1 we summarize proposed PUSCH simulation assumptions.
Table 1. PUSCH simulation assumptions
	Parameter
	Value

	Maximum Doppler frequency, Hz
	19444

	CBW/SCS
	200 MHz/120 kHz

	Antenna configuration
	1x2

	PDSCH mapping
	Type B, start symbol 0, duration 10

	DMRS configuration
	1+1

	PTRS configuration
	KPTRS = 2, LPTRS = 1

	MCS
	16, 17

	Test metric
	70% @max throughput


PRACH Test setup
Ncs configuration
There are two options on Ncs value:
	· Test Preamble Configuration for Ncs
· Option 1: Ncs=0
· Option 2: Ncs=69
· Other options are not precluded


Ncs equals to 69 is used for normal FR2 PRACH requirements. It is also reasonable configuration for HST FR2 deployments since it allows to estimate the biggest propagation delay that is important for deployment that consists of several RRHs. Same time, this configuration has the lowest capacity in terms of the number of possible orthogonal preambles from one root sequence. However, it is not an issue for HST FR2 deployments for which we assume limited number of UEs.
Proposal #4:	Consider Ncs equals to 69 for PRACH HST FR2 requirements definition.
Conclusion
In this contribution we provide our view on HST FR2 UL demodulation requirements. In summary, we make the following proposals:
Proposal #1:	Consider 200 MHz BW for UL HST FR2 requirements definition.
Proposal #2:	Consider PUSCH allocation length as 10 for HST FR2 requirements definition.
Proposal #3:	Define PUSCH requirements with MCS 16 and MCS 17. Define requirements with MCS 17 up to BS declaration support.
Proposal #4:	Consider Ncs equals to 69 for PRACH HST FR2 requirements definition.
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