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Pseudo CR 45.820 – Assumption on minimum frequency drift
1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
A common assumption has been adopted to model the frequency drift of the device.

1.2
Reason for change

At GERAN#65, some discussion on the minimum frequency drift achievable was triggered. Currently there is no limit in the adopted model.
1.3 Summary of change
A minimum root mean square error of 10 Hz is proposed to be added to the model to include a safety margin to different impairments added in the real product, such as coming from TXCO precision. 
1.4
References

[1]

GP-140421, “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, source VODAFONE Group Plc. GERAN#62
pCR to 3GPP TR 45.820-v1.1.0
	First and only modification (table C.1)


Table C.1: Assumptions for link level simulations

	No.
	Parameter
	Value

	1
	Frequency band
	900 MHz

	2
	Propagation channel model
	TU

	3
	Doppler spread
	1 Hz with model for Doppler spectrum taken from TR 36.888 [3]1

	4
	Interference/noise
	Sensitivity2 

	5
	Antenna configuration
	BS: 1T2R
MS: 1T1R

	6
	Frequency error
	F_offset(t) = F_est_error + (F_drift_inactive *T_inactive)  + (F_drift_active * t). See Note 3.

	7
	MS initial frequency error (for evaluation of synchronization performance)
	Randomly chosen from -20 ppm and 20 ppm (i.e. either -20 ppm or 20 ppm), generated per synchronization attempt.

	Note 1:
Doppler spread of 1 Hz, with model from TR 36.888 [3], is a working assumption. This will be revisited if a more appropriate model is identified which shows significant difference in performance results. Doppler spread of 1Hz will model a non-stationary surrounding environment and not a non-stationary mobile device. Link level simulation results assuming 1Hz Doppler will be used in system level evaluation.

Note 2:
Sensitivity will be modelled as a baseline. Interference scenarios need to be developed.

Note 3:
F_offset(t) is the frequency offset  at time t relative to the start of an uplink transmission.



F_est_error (Hz) is the candidate technology specific estimation of the downlink frequency error, which should be justified and declared for each candidate technology. In order to ensure sufficient margin to different impairments, such as TXCO precision, the candidate technology specific assumption on frequency offset, if expressed as a distribution, shall not have a Root Mean Square Error (RMSE) lower than 10 Hz, or if a fixed offset is used, shall not be lower than 10 Hz. 



F_drift_inactive (0.010 ppm/s) represents the frequency drift rate during the interval between the end of the last downlink reception used for frequency error estimation and the start of the uplink transmission. The polarity (sign) of the F_drift_inactive rate should be selected randomly for each simulated uplink packet. 



T_inactive (sec) is the time interval between the end of the last downlink reception used for frequency error estimation and the start of the uplink transmission.



F_drift_active (0.025 ppm/s) is the frequency drift rate during the uplink transmission. The polarity (sign) of the F_drift_active rate should be selected randomly for each simulated uplink packet (so where a packet is composed of many repetitions, the polarity should be the same for each repetition). 



Refinement to the basic model which takes into account the candidate Cellular IoT radio interface technology proposal is allowed but the changes will be declared.


.

	End of modifications 
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