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1. Introduction
In RAN RP#89-e, the RAN4-led work item of NR support for FR2 HST has been approved [1]. In RAN4 #102-e meeting, the WF on L1 and L3 measurement accuracy (performance) was agreed [2]. And then, the WF on RRM performance requirement was agreed in RAN4 #103-e meeting [3]. In RAN4#104-e meeting, the L1 and L3 measurement accuracy were simulated and analysed [4]. In RAN4#105-e meeting, the maintenance part was discussed. During RAN4#105-e meeting, many issues are still under discussion, current agreements are copied below[5]
	<Agreement from RAN4#105 RRM Session> 
WF on Rel-17 HST FR2 RRM Maintenance 
<Agreement >:
· L1-SINR accuracy side condition upper bound for different DPS transmission modes
· Do not differentiate the requirement of L1-SINR accuracy side condition upper bound for different DPS transmission modes.
<Agreement >:
· SMTC length in HST FR2 enhanced requirements
Capture the following understanding in the WF:
· Operation with TPSS/SSS_sync_intra in Table 9.2.5.1-2 and 9.2.6.2-2 may not be guaranteed for the maximum speed under high-speed deployment scenarios.
· Operation with TSSB_measurement_period_intra in Table 9.2.5.2-2 and 9.2.6.3-2 may not be guaranteed for the maximum speed under high-speed deployment scenarios.
<Agreement >:
· RRH definition and SSB applicability
· No definition of the RRH other than the abbreviation disclosure already in Clause 3.3 will be added
· Requirements for FR2 Power Class 6 UE are only applicable when any two SSBs from non-collocated adjacent RRHs are not on the same or consecutive symbols.


In this contribution, we would like to further provide our analysis on the remaining issues for FR2 HST.
2 Discussion 
2.1 L1-SINR measurement accuracy side condition SNR upper bound
For L1-SINR measurement, all companies agreed that for FR2 HST L1-SINR measurement accuracy requirements, the upper bound of the side condition 6dB with/without brackets can be adopted. While, the wording issue is under discussion, the alternative wording proposal is as follows
	Further discussion is needed what are the requirement conditions to apply SNR upper bound in HST FR2 scenario:
· Option 1: When highSpeedMeasFlagFR2-r17 is configured for FR2 Power Class 6 UE, AWGN with 19444 Hz frequency offset radio propagation conditions are assumed and the requirements apply for SSB/CSI-RS Ês/Iot ≤ [6] dB.
· Option 2: Follow FR1 HST accuracy side condition, i.e., Es/Iot <= 6dB. Note that this upper bound is general when highSpeedMeasFlagFR2-r17 is configured, same as FR1 HST
· Other options are not precluded


Actually, we prefer to follow option 2, since the high speed train would not always with a 19444 Hz frequency offset, it is not prefer to mention it in the Spec.
Propose 1: Prefer option 2. Follow FR1 HST accuracy side condition, i.e., Es/Iot <= 6dB. Note that this upper bound is general when highSpeedMeasFlagFR2-r17 is configured, same as FR1 HST
2.2 Discussion on SS-SINR for FR2 HST 
For SS-SINR measurement, the SNR upper bound of the side condition was still under discussion.
	Further discussion is needed what are the requirement conditions to apply SNR upper bound in HST FR2 scenario:
· Option 1: When highSpeedMeasFlagFR2-r17 is configured for FR2 Power Class 6 UE, AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell) radio propagation conditions are assumed and the requirements apply for SSB Ês/Iot ≤ [10] dB.
· Option 2: Follow FR1 HST accuracy side condition, i.e., Es/Iot <= 5dB. Note that this upper bound is general when highSpeedMeasFlagFR2-r17 is configured, same as FR1 HST
· Other options are not precluded


To derive the concrete value of the upper bound, simulations for the SS-SINR accuracy vs varying SNR values based on the agreed simulation assumption [6] in bi-directional deployment scenarios is conducted. With the assumption that the Rel-15 SS-SINR accuracy requirements are reused for FR2 HST. According to the simulation results shown in Fig.3 and Table 4, we can observe that the FR1 HST upper bound of the side condition 5 dB (the value was agreed in RAN4#104-e with bracket) is a little strict, since that the SS-SINR accuracy requirement could still be satisfied at SNR=15dB. While, as observed in Fig.3, the delta SS-SINR increases as SNR increases when SNR>10 dB strictly and rapidly, and the trend of delta SS-SINR is relative flat within SNR<=10 dB region. That means the SS-SINR measurement may be not reliable except in SNR<=10 region. So, we are ok to define SNR=10 dB as the upper bound for bi-directional scenarios.
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Figure 1. The delta L3 SS-SINR vs SNRs (3 samples)
Table 1. Simulation results on SS-SINR vs SNRs for FR2 HST, SCS=120kHz (3 samples)
	Propagation condition
	SNR [dB]
	5%
	50%
	95%
	Max (5%, 95%)

	AWGN 19444Hz
	-3
	-1.03
	0.55
	1.82
	1.82

	
	0
	-0.94
	0.03
	0.88
	0.94

	
	5
	-0.88
	-0.42
	0.04
	0.88

	
	10
	-1.32
	-1.03
	-0.74
	1.32

	
	15
	-2.65
	-2.44
	-2.22
	2.65

	
	20
	-5.36
	-5.2
	-5.03
	5.36

	
	25
	-9.32
	-9.21
	-9.09
	9.32


Observation 1: SNR upper bound 5 dB of the FR1 HST is strict for FR2 HST. SS-SINR measurement is reliable in SNR<=10 dB region. The upper bound of SNR=10dB can meet the SSB-based SS-SINR accuracy requirements for FR2 HST bi-directional scenarios.
While, since uni-directional deployment has lower Doppler and smaller frequency offset effect compared with bi-directional deployment. Considering the minimum requirements, we think it is sufficient to define the SNR upper bound based on the bidirectional deployment, otherwise we would define different bounds for uni-directional and bi-directional, separately. So we propose
Propose 2: For SS-SINR measurement accuracy requirements in FR2 HST, the SNR upper bound of the side condition is 10dB. 
3. Conclusion
In this contribution, we further provide our analysis on the remaining issue for Rel-17 FR2 HST maintenance part, accordingly the following observations and proposals are obtained: 
Observation 1: SNR upper bound 5 dB of the FR1 HST is strict for FR2 HST. SS-SINR measurement is reliable in SNR<=10 dB region. The upper bound of SNR=10dB can meet the SSB-based SS-SINR accuracy requirements for FR2 HST bi-directional scenarios.
Propose 1: Prefer option 2. Follow FR1 HST accuracy side condition, i.e., Es/Iot <= 6dB. Note that this upper bound is general when highSpeedMeasFlagFR2-r17 is configured, same as FR1 HST
Propose 2: For SS-SINR measurement accuracy requirements in FR2 HST, the SNR upper bound of the side condition is 10dB. 
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