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1 Introduction
RAN#66, a new study was approved [3]  for high speed scenarios. In [2], we discuss the overall objectives and work for the study, and propose that additional radio link monitoring simulations are performed for UE speeds up to 350km/h. In this contribution we provide detailed simulation assumptions for radio link monitoring.
2 Discussion

Simulation assumptions are provided following those used for work on 3GPP release 8 [1]. In some cases, parameters were not fully settled when [1] was agreed but have been subsequently agreed and finalised in 36.133, and so are used for the further studies on radio link monitoring for high speed trains. Considerations are given on propagation conditions in the following section.

Format 1A and Format 1C will be investigated for evaluation of out-of-sync and in-sync respectively.

Table 1 lists the parameters for PDCCH Format 1A. 

	Parameter
	Value

	# of uncoded bits + CRC
	42

	Aggregation level
	8

	Start CCE location
	start CCE location = 0 (beginning of the common search space)

	Ratio of RS RE  energy to average RE energy
	0 dB

	Ratio of  PDCCH RE energy to average RE energy
	4 dB

	# of control symbols in the subframe
	2

	Evaluation period
	200 ms


Table 1. Format 1A assumptions for out-of-sync
Table 2 lists the parameters for Format 1C. 

	Parameter
	Value

	# of uncoded bits + CRC
	32

	Aggregation level
	4

	Start CCE location
	start CCE location = 0 (beginning of the common search space)

	Ratio of RS RE energy to average RE energy
	0 dB

	Ratio of  PDCCH RE energy to average RE energy
	0 dB

	# of control symbols in the subframe
	2

	Evaluation period
	100 ms


Table 2. Format 1C assumptions for in-sync
Table 3 lists common system assumptions to be used in the simulations.

	Parameter
	Value

	System BW
	10 MHz

	Carrier frequency
	2 GHz

	REs per CCE
	36

	Frame structure
	Type 1

	Transmit antenna configuration
	1x2, 2x2 (SFBC) and 4x2 (SFBC-FSTD)

	DL signals available
	CRS, PCFICH, PHICH with 1 PHICH group

	Propagation channels
	AWGN, ETU 5 Hz, EVA300, EVA600, HST-750, HST-875 

	Noise + Interferer model
	AWGN noise

	Channel and noise estimation
	Practical channel and noise estimation to be used

	Receiver impairments
	None


Table 3. System assumptions
The BLER thresholds are defined as in Table 4.

	Qout
	BLER threshold for Format 1A for detection of out-of-sync i.e. 10%

	Qin
	BLER threshold for Format 1C for in-sync i.e. 2%


Table 4. BLER threshold definitions
3 Propagation conditions

Following the approach used for measurement accuracy in high Doppler conditions in TEI12, we propose that RLM in EVA300, EVA600 and HST propagation conditions is studied. To account for conditions high speed train conditions beyond 750Hz Doppler (which corresponds to approximately 300km/h for 2.6GHz), we propose to study an additional channels derived from the HST model using velocity of 350km/h and propagation on 2.6GHz band, corresponding to fD=875Hz.

The high speed train condition for the test of the baseband performance is a non fading propagation channel with one tap. Doppler shift is given by
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where 
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 is the initial distance of the train from eNodeB, and 
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 is eNodeB Railway track distance, both in meters; 
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 is the velocity of the train in m/s, 
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 is time in seconds. 

Doppler shift and cosine angle are given by equation 1 and 2-4 respectively, where the required input parameters listed in table 5 and the resulting Doppler shift shown in Figure 3 are applied for all frequency bands up to 2.6GHz.

Table 5: High speed train scenario

	Parameter
	Value
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	350 km/h
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	875 Hz


NOTE 1:
Parameters for HST conditions in table 5 including 
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 and Doppler shift trajectories presented on figure B.3-1 were derived from Band 7 and may be studied for performance verification in all frequency bands.
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Figure 1: Doppler shift trajectory

For 1x2 antenna configuration, the same h(t,τ) is used to describe the channel between every pair of Tx and Rx.

For 2x2 antenna configuration, the same h(t,τ) is used to describe the channel between every pair of Tx and Rx with phase shift according to 
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4 Conclusions

In this contribution we present simulation assumption to study radio link monitoring for the newly agreed study on high speed trains. Simulation assumptions follow a similar approach to those used in release 8, and additional propagation conditions are considered including EVA300, EVA600, HST-750 and HST-875.
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