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1 Introduction
In 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 cell identification simulations are performed for UE speeds up to 350km/h. In this contribution we provide detailed simulation assumptions for cell identification.
In RAN4#75 simulation assumptions were discussed for cell identification [4]. The discussions are summarised below

	HW: is this only for legacy scenarios?


E///: yes, for legacy. AWGN with large frequency offset.

HW: do we need all the channels?


E///: this was from release 8.

NN: is this a new scenario? Should we have overall cell search studies instead of this particular model?

QC: we would like to analyse the scenario first before simulation

E///: cell search could be one of the worst case performance used to select scenarios. But could wait.

HW: how to carry out evaluation for tightening the requirements?


E///: need to understand the techniques to tighten requirements first. 

ALU: 1.5 ms and 3.5 ms in path delay?


E///: typo.


We would like to emphasise that the simulations are for the legacy scenario, ie speeds up to 350km/h and cell identification is a critical step for successful handover in a high speed environment. As discussed in more detail in [2], if we assume that the high speed train channel model is a relevant model (ie strong line of sight path is a relevant scenario) then it is clear that UEs will need to detect a neighbour cell which they are moving towards (positive Doppler shift) while connected to a serving cell which that are moving away from (negative Doppler shift). Hence we think that  it is important to start studies and simulations, noting that the work is very relevant for the objective
· Associated requirements to be enhanced for deployment scenarios with UE velocity at least up to 350km/h as 1st priority :
· UE RRM: Cell identification, measurement reporting delay, RLM, Cell selection/reselection, and measurement accuracy performance
· UE demodulation: PDSCH, PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance
· UE CSI reporting: CSI reporting performance 

· RAN4 shall first identify the requirements to be enhanced.
2 Discussion

Cell identification simulations assumptions are similar to those used when cell identification requirements were studied for release 8 [1]. In work on release 8, studied propagation conditions were AWGN, PA5, ETU5, ETU300, and it is proposed to extend this by further studies on performance with frequency offsets corresponding to 750Hz and 860Hz. Corresponding simulation assumptions are shown in table 1 to table 4.

Table 1: Cell Identification Test Parameters

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1
	Channel 1

	Data and Control PSD relative to RS PSD
	dB
	0
	0
	0

	P-SCH and S-SCH PSD relative to RS PSD
	dB
	0
	0
	0

	Number of RB’s
	
	6
	6
	6

	RB Utilization
	%
	100
	100
	100

	Data Modulation
	-
	QPSK
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1
	1

	CP Length
	-
	Normal
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0
	0

	1) Relative Delay of 1st Path (synchronous)
	μs
	0
	0
	CP/2

	2) Relative Delay of 1st Path (asynchronous): Fixed delay
	μs
	0
	1.5 μs
	3.0 μs

	Ior/Noc
	dB
	5.18
	0.29
	Test 1:  1.25

Test 2:  0.25

Test 3:  -0.75

	Number of Tx antennas
	-
	1
	1
	1

	P-SCH Sequence ID
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	S-SCH Sequence ID [2]
	-
	See Table 3, 4
	See Table 3, 4
	See Table 3, 4

	Propagation Condition
	-
	AGWN with 1500Hz offset between desired and interfering cells, AWGN with 1744Hz offset between desired and interfering cells

	Ioc Model
	-
	AWGN


Table 2: Other simulation assumption parameters for cell identification
	Simulation parameters
	Comments/values

	Prior knowledge of Cell 1 and Cell 2 by the UE
	Yes

	Cell 1, 2, 3 carrier frequency
	Same

	False detect threshold 
	Required as in a real UE implementation

	UE having apriori knowledge of system being synchronous or synchronous (by signaling)
	No

	Duty cycle
	100% (to represent non-DRX case)

	Performance criterion for comparison
	90th percentile acquisition time for “correct” cell detection of both P-SCH and S-SCH sequence id’s.

	CP length detection
	Both short or long CP may be present, hence UE needs to detect CP length

	Receive antennas
	2  (uncorrelated)


Table 3: Cell Id Combinations to be simulated

	case #
	Cell 3

(Desired Cell)
	Cell 1

(Interferer 1) 
	Cell 2

(Interferer 2)
	Scenario

	 1
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	2
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	3
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	4
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Synchronous

	 5
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous

	6
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous

	7
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous

	8
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b
	psc2
	ssc2a, ssc2b
	Asynchronous


Table 4: PSC, SSC indices for simulations
	Label
	Code index

	psc1
	29

	psc2
	25

	psc3
	34


	Label
	Code index
	Cell group index [1]

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


3  Propagation conditions

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=872Hz. Considering at the time when the target cell becomes detectable, the UE is moving away from the serving cell and towards the target cell, and the UE is not passing either cell, the relevant conditions may be modelled for simulation purposes as AWGN with a fixed offset of -2fD. In the final test procedure for HST cell identifification an HST channel would be used as proposed in [2], but as the power switches take place at times when the HST channel is not undergoing a change of Doppler, it is not necessary to use HST in simulations to determine the performance.
4 Conclusions

In this contribution we present simulation assumption to study cell search for the study on high speed trains. Simulation assumptions follow a similar approach to those used in release 8, and additional propagation conditions are considered including AGWN with 1500Hz offset between serving and target cell, and AWGN with 1744Hz offset between serving and target cell.
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