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1 	Introduction
In RAN#84 meeting, the WI for NR HST was agreed [1]. In this paper, we try to bring the issue of SS-SINR measurement accuracy in HST. We encourage companies to also check this issue.
2 Discussion
In NR, SS-SINR is defined in TS38.215. Both the signal part and interference part are estimated on the REs carrying SSS. 
	[bookmark: _Toc508898369]5.1.5	SS signal-to-noise and interference ratio (SS-SINR)
	Definition
	SS signal-to-noise and interference ratio (SS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying secondary synchronisation signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying secondary synchronisation signals within the same frequency bandwidth. The measurement time resource(s) for SS-SINR are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.
For SS-SINR determination demodulation reference signals for physical broadcast channel (PBCH) in addition to secondary synchronization signals may be used.
If higher-layers indicate certain SS/PBCH blocks for performing SS-SINR measurements, then SS-SINR is measured only from the indicated set of SS/PBCH block(s).
For frequency range 1, the reference point for the SS-SINR shall be the antenna connector of the UE. For frequency range 2, SS-SINR shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-SINR value shall not be lower than the corresponding SS-SINR of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency






In the following, we provide the simulation results of the SS-SINR accuracy based on 2 different HST channel models from TS36.101, as shown in Figure 1. Some other settings are provided in Table 1.
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[bookmark: _Ref16705765]Figure 1. HST channel models used in evaluation
[bookmark: _Ref16706418]Table 1. Simulation parameters for SHT
	Fc (GHz)
	2.7
	6.0

	fd_max (Hz)
	872
	1944

	Ds (m)
	1000

	Dmin (m)
	50

	v (km/h)
	350

	SSB periodicity (ms)
	20

	SCS (KHz)
	15



During the simulation, we assume the neighboring cell is sufficiently far away from the rail. So that the neighbor cell contributes roughly absolute Doppler shift=0Hz to the UE. However, UE has to track and compensate its frequency offset with respect to its serving cell. Therefore, depending on the among of frequency offset UE compensated, UE suffers a large relative frequency error when measuring the neighboring cell. Note that if the neighboring cell is located very closed to the rail, it is possible that UE suffers an even larger relative frequency error.
The accuracy results are provided in Table 2 for one-tap model and Table 3 for 4-tap model. We simulated 2 SNR points (-6dB and 20dB), and also provide the results of SS-RSRP measurement for comparison.
[bookmark: _Ref16706737]Table 2 Measurement accuracy results in one-tap HST channel model
	
	To serving cell
	To neighboring cell

	max freq offset (Hz)
	872
	1944
	872
	1944

	SNR (dB)
	90% SS-RSRP accuracy

	-6
	1.176
	0.98
	1.162
	0.784

	20
	0.042
	0.042
	0.084
	0.378

	SNR (dB)
	90% SS-SINR accuracy

	-6
	1.274
	1.092
	1.4
	1.414

	20
	0.476
	0.476
	6.216
	13.804



[bookmark: _Ref16706769]Table 3 Measurement accuracy results in four-tap HST channel model
	 
	To serving cell
	To neighboring cell

	max freq offset (Hz)
	872
	1944
	872
	1944

	SNR (dB)
	90% SS-RSRP accuracy

	-6
	1.246
	1.344
	1.344
	1.302

	20
	0.042
	0.056
	0.042
	0.056

	SNR (dB)
	90% SS-SINR accuracy

	-6
	1.134
	1.106
	1.134
	1.106

	20
	1.288
	2.324
	1.75
	5.04



Based on the simulation results, we provide some observation below:
· For SS-RSRP measurement, we do not see any performance loss in either HST channel models. The measurement accuracy improved when the SNR level get higher. 
· However, the measurement accuracy for SS-SINR does not always get better as SNR increases. This is resulted by the large relative frequency error which brings the inter-carrier interference (ICI) and degrades the SINR estimation accuracy. The real contributors to the SINR become like

The ICI may not be critical when the SNR is low. However, when SNR is as high as 20dB, an ICI with same power contribution as to noise plus interference will degrade the estimated SNR by 3dB. Thus the measurement result is largely biased. 
[bookmark: _Ref16709375]Observation 1: SS-SINR measurement accuracy degrades at high SNR region in HST scenario due to ICI.
[bookmark: _GoBack]We would like to encourage companies to check this issue, not only limited to the evaluation of the SS-SINR measurement accuracy but also on the reasonable neighboring cell location (or expected frequency error) in real HST deployment. 
[bookmark: _Ref16709377]Proposal 1: Companies are encouraged to check the issue of SS-SINR measurement accuracy in HST scenarios.
3 Summary
In this paper, we provide our evaluations on SINR measurement accuracy in 2 HST channel models. We have the following observation and proposal.
Observation 1: SS-SINR measurement accuracy degrades at high SNR region in HST scenario due to ICI.
Proposal 1: Companies are encouraged to check the issue of SS-SINR measurement accuracy in HST scenarios.
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