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1. Introduction

The SINR in NR HST was discussed at last RAN4 meeting. The progress is captured in [1]. 

	· Option 1: SINR accuracy requirement is not applicable to HST scenario

· Option 2: SS-SINR measurement is not supported in HST scenario

· Option 3: identify the SNR upper bound below which the Rel-15 SS-SINR measurement requirements are reused. For the SNR larger than the upper bound, FFS whether to introduce new requirements or do not specify requirements


This paper continue to discuss the SS-SINR measurement in NR HST.
2. Discussion
The SS-SINR definition is specified in 38.215.
	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


As we know UE needs to track the timing of its serving cell. In HST scenario, the maximum Doppler shift is considerably large. UE shall compensate the frequency offset from serving cell under such high velocity. When UE is leaving the serving cell and towards the target cell, the Doppler shift from serving cell and target cell is opposite. Then when UE performs SS-SINR measurement on the neighbour cell, the relative frequency error will be doubled. This will bring ICI. ICI part will participate in the SS-SINR calculation. 
SINR= [image: image2.png]RSRP
Noise +interference+ICI




[image: image3.png]SNR Mean(dB)

1 AWGN SNR Estimation in different Normalized FreqOffset
—oi
---02
—o3
---04
— o1k
----02
—03

S -loaE

“20 10 o 10 20 30 40
SNR




Figure 1. SS-SINR
Figure 1 gives the preliminary simulation result of SS-SINR with the normalized frequency offset (i.e., frequency offset/SCS). It can be observed that SS-SINR is near saturation and has large bias compared with the ideal value under high SNR side condition. Main contributor of the performance degradation is due to ICI. Especially under the high side condition, the frequency offset error estimation impact SINR become critical. The accuracy of SS-SINR deteriorates as the frequency offset increases.
Observation 1: The accuracy of SS-SINR deteriorates as the frequency offset increases.
Observation2: At high side condition, the accuracy of SS-SINR deteriorates seriously degraded.
The motivation of introducing SS-SINR is to accurately estimate the throughput of target cells. In high speed scenario, the moving route of the high speed train is fixed, and the potential target cells are limited. In this sense, the application of SINR is not essential. In our understanding the measurement quantity of RSRP, RSRQ are sufficient for NR HST mobility. In order to avoid the inaccurate SINR report, we suggest that SS-SINR is not applicable for NR HST.
Proposal 1: SS-SINR measurement is not supported in HST scenario.
3. Conclusions

This contribution provides the discussion on SS-SINR measurement in NR HST. The observations and proposal are provided as below,
Observation 1: The accuracy of SS-SINR deteriorates as the frequency offset increases.
Observation2: At high side condition, the accuracy of SS-SINR deteriorates seriously degraded.
Proposal 1: SS-SINR measurement is not supported in HST scenario.
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