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1   Introduction
In RAN4 #95e meeting, the scope and requirement for HST RRM was discussed and a WF was approved [1]. In this contribution, we propose the enhancement needed following the agreed WF.
2   Discussion
2.1   Measurement accuracy with center frequency offset
In HST scenario, UE is likely operating in the scenario in which it is moving away from serving cell and approaching neighboring cell when measurement is performed. Since UE is tracking Doppler shift from serving cell, when it measures neighboring cell, there is a frequency offset of twice Doppler shift due to train speed. The effect of frequency offset on measurement accuracy of SINR is discussed in this section. 
· SINR measurement accuracy with frequency offset
Unlike RSRP measurement accuracy, frequency offset can have significant impact on SINR measurement accuracy. We present the theoretical analysis below. We consider only thermal noise in this case, no interference except ICI due to frequency offset. Therefore the “true” SINR is SNR since “true” interference from the environment is zero, and the “measured” SINR includes the ICI. In the following, SNR refers to “true” SINR, and SINR refers to “measured” SINR. 
Assume reference symbol is extracted by a perfect sampling function in time domain, as shown in Figure 2‑1. In frequency domain, it becomes a sinc function (Figure 2‑2). With frequency offset = 0, we have
Sinc(k) = 0 for integer k, except sinc(0) = 1

Therefore, the measurement is free of ICI when frequency offset = 0 and subcarriers are falling on the zeros of sinc function except the subcarrier of interest (green lines in Figure 2‑2).
However, when large frequency offset is presented in the system, the interring subcarriers are falling on the non-zero points of sinc function, as red lines in Figure 2‑2. ICI is then introduced, and SINR measurement is degraded significantly by the frequency offset.
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Figure 2‑1 Time domain sampling function
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Figure 2‑2 Sinc function in frequency domain and subcarriers


By taking the ICI introduced by frequency offset into consideration, we plot the lower limit of SINR error metric UE can achieved with CFO for SCS = 15,30kHz in Figure 2‑3. There are two major concerns for measuring SINR in high SNR region:

(1) Non-linearity: We can observe from the figures that for SNR > 5dB, SINR error metric lower bound increases rapidly as SNR increases. In this SNR region, SINR is no longer a reliable indicator of signal quality or UE performance, since a small perturbation in measured SINR maps to a large change in SNR (true SINR). 
(2) Implementation margin: With SNR > 5dB, lower bound on SINR error is > 1.5dB. Taking implementation margin of 1.5dB into consideration, measurement error in real system can go up to 3.0dB at least, which is the requirement in Rel-15.
Therefore, SINR accuracy requirement shall not apply to HST scenario when SNR > 5dB.

Observation 1: Frequency offset considered in HST has significant impact on SINR measurement, especially in high SNR region.

Proposal 1: SINR accuracy requirement is not applicable to HST scenario when SNR > 5dB.
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Figure 2‑3 SINR error metric lower limit
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2.2   Inter-RAT measurement requirement
The only remaining issue from previous meeting is requirement on high priority inter-RAT cells. Note that this requirement on high priority cells is only applicable when receive signal power from serving cell is good (by S criterion). In HST, faster measurement is needed because of mobility concern in the scenario which serving cell becomes weaker and UE moves fast. Agreement on measurement requirement for low priority cells already addresses this scenario, therefore, no enhancement is needed for high priority cell measurement.  
Proposal 2: No enhancement is needed for inter-RAT high priority cell identification/measurement requirement.
3   Conclusion
Observation 1: Frequency offset considered in HST has significant impact on SINR measurement, especially in high SNR region.
Proposal 1: SINR accuracy requirement is not applicable to HST scenario when SNR > 5dB.
Proposal 2: No enhancement is needed for inter-RAT high priority cell identification/measurement requirement.
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