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1 Introduction
In RAN4#74 and #74bis meetings, the high speed scenarios and the corresponding parameters are identified [1] [2]. It is also agreed in [3],

· For scenario 2e, 2g and 4, the legacy channel model specified in TS36.104 and TS 25.104 can be applied. So the three scenarios could be regarded as existing scenarios. The performance of the three scenarios could be evaluated in the scope of objective 1 in the SI.
In order to facilitate further performance evaluation, this TP provides the simulation assumptions on the 3 existing scenarios.
Reference
[1]R4-151706, Email discussion on high speed scenarios, Huawei, HiSilicon
[2]R4-151712, TP: Identified Scenarios, Huawei, HiSilicon
[3]R4-151707, Way forward on high speed scenarios, Huawei, HiSilicon
Text proposal

-----------------------------------------------------------Start of TP---------------------------------------------------------
5.1
General

Identified scenarios and detailed scenarios descriptions are defined in clause 6.2.1. Scenario 2e, 2g and 4 are regarded as existing high speed scenarios. The performances of the three scenarios are evaluated in this section.
The high speed condition of scenario 2e could reuse channel model for the Scenario 3: Tunnel for multi-antennas specified in TS 36.104 B.3. The high speed condition of scenario 2g could reuse the channel model of Scenario 2: Tunnel with leaky cable specified in TS 25.104 B.4A. The high speed condition of scenario 2g could reuse the channel model of Scenario 1: Open space specified in TS 36.104 B.3. Since the parameters of scenario 2e, 2g and 4 are different of the parameters defined in TS 36.104 and TS 25.104, so the parameters for the three scenarios are listed in Table 5.1-1. In order not to introduce misunderstandings, the UTRA scenarios numbering will be kept here.
Scenario 1 (corresponding to scenario 4 in this SI): Open space

Scenario 2(corresponding to scenario 2g in this SI): Tunnel with leaky cable

Scenario 3(corresponding to scenario 2e in this SI): Tunnel for multi-antennas
Table 5.1-1: Parameters for high speed train conditions

	 Parameter
	Value

	
	Scenario 1 
	Scenario2
	Scenario 3
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	Infinity
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	5 m
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	-
	10 dB
	-
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	875 Hz
	875 Hz
	875 Hz


5.2
RRM requirements enhancements under existing high speed scenario

From RRM requirements perspective, cell identification , RLM and measurement accuracy performance shall be evaluated under the existing high speed channel with corresponding parameters in Table 5.1-1. 

For simulation evaluation, the Doppler shift variation of scenario 3 is more frequent compared with scenario 1, so in simulation assumptions, scenario 3 for HST conditions is considered. In TS 36.104, the leaky cable scenario is removed. The reason for this removal was no interest in keeping such scenario in the E-UTRA specification. So in this SI, the scenario 2 for HST conditions is not considered also.
5.2.1 
Simulation assumptions


· Simulation assumption for RLM

The link simulations assumptions for out-of-sync and in-sync are shown in table 5.2.1-1 and table 5.2.1-2 respectively.

Table 5.2.1-1: PDCCH/PCFICH transmission parameters for in-sync

	Attribute
	Value

	DCI format
	1C

	Bandwidth
	10 MHz

	Antenna configuration (two cases)
	1x2 and 2x2

	Antenna correlation
	Low

	Channel model
	AWGN, EVA[875],  HST [875] , HST scenario3 in Table5.1-1 

	Aggregation level (CCE)
	4

	Control channel space
	2 symbols

	Ratio of PDCCH RE energy to average RS RE energy
	0 dB, for 1Tx

-3 dB, for 2Tx

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB, for 1Tx

1 dB, for 2Tx

	DRX
	OFF

	L1 evaluation period
	100 ms

	Note 1:
DCI format 1C is defined in clause 5.3.3.1.4 in TS 36.212.

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


Table 5.2.1-2: PDCCH/PCFICH transmission parameters for out-of-sync

	Attribute
	Value

	DCI format
	1A

	Bandwidth
	10 MHz

	Antenna configuration (two cases)
	1x2 and 2x2

	Antenna correlation
	Low

	Channel model
	AWGN, EVA[875],  HST [875] , HST scenario3 in Table5.1-1

	Aggregation level (CCE)
	8

	Control channel space
	2 symbols

	Ratio of PDCCH RE energy to average RS RE energy
	4 dB, for 1Tx

1 dB, for 2Tx

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB, for 1Tx

1 dB, for 2Tx

	DRX
	OFF

	L1 evaluation period
	200 ms

	Note 1:
DCI format 1A is defined in clause 5.3.3.1.3 in TS 36.212.

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


· Simulation assumption for RSRP/RSRQ accuracy

The link simulations assumptions for RSRP and RSRQ are shown in Table 5.2.1-3.

Table 5.2.1-3: Simulation parameters for measurement

	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	-
	Implementation dependent

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	Baseline: AWGN, EVA[875],  HST [875] , HST scenario3 in Table5.1-1
	AWGN for alignment purposes

	CP Length
	Normal
	

	Frequency band
	2.7 GHz
	

	Ês/Iot
	-8 to +3 dB
	To be varied


· Simulation assumption for Cell identification

Simulation assumption for cell identification are given in Table 5.2.1-4, Table 5.2.1-5, Table 5.2.1-6 and Table 5.2.1-7.

Table 5.2.1-4: Link Simulation Parameters for cell identification

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

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

	Carrier frequency
	GHz
	2.7 GHz
	2.7 GHz
	2.7 GHz

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

	PSS and SSS 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 (FDD)
	1 (FDD)
	1 (FDD)

	CP Length
	-
	Normal
	Normal
	Normal

	DRX
	
	OFF
	OFF
	OFF

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0
	0

	Relative Delay of 1st Path 
	μs
	0
	0
	synchronous :CP/2
Asynchronous:3ms

	Es/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

	PSS Sequence ID
	-
	See Table 5.2.1-6, Table 5.2.1-7
	See Table 5.2.1-6, Table 5.2.1-7
	See Table 5.2.1-6, Table 5.2.1-7

	SSS Sequence ID
	-
	See Table 5.2.1-6, Table 5.2.1-7
	See Table 5.2.1-6, Table 5.2.1-7
	See Table 5.2.1-6, Table 5.2.1-7

	Propagation Condition
	-
	AWGN, EVA[875],  HST [875] , HST scenario3 in Table5.1-1

	Noise Model
	-
	AWGN

	NOTE :
Noc value doesn’t include the three simulated eNB signals’ power


Table 5.2.1-5: 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 apriority knowledge of system being synchronous or asynchronous
	No

	Performance criterion for comparison
	90th percentile acquisition time for “correct” cell detection of both PSS and SSS sequence ID’s.

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

	Number of receive antennas
	2


Table 5.2.1-6: 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 5.2.1-7: PSC, SSC indices for simulations

	Label
	Code index
	Cell group index 

	psc1
	29
	-

	psc2
	25
	-

	psc3
	34
	-

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


-----------------------------------------------------------End of TP---------------------------------------------------------
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