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1 Introduction
In previous meetings, the RRM enhancements in DRX under high speed scenarios had been widely discussed. However, the solution down-selection is still needed. In this document, we share our views on the open issues.
2 Discussions 
In last meeting, we provided our simulation results of accuracy measurements on RSRP and RSRQ for different DRX cycles and different measurement period based on the link level simulation assumptions given in [1]. Based on the simulation results, it is obvious that it is feasible for UE to meet current measurement accuracy requirements with the measurement period of 3*DRX cycle length, i.e. it is feasible to enhance the measurement period requirements under the high speed scenarios.

In Table 1, we provide our simulation results on the 90%-ile cell detection times under different propagation environment based on the link level simulation assumptions given in [2]. We assume that UE wakes up to perform PSS/SSS detection per DRX cycle. It is obvious that,

· When the side condition is -6dB (Ior/Noc of the desired cell is 1.25dB), it is feasible for UE to complete PSS/SSS detection within 5*DRX cycles when DRX is configured.

· When the side condition is -1dB (Ior/Noc of the desired cell is 6.25dB), it is feasible for UE to complete PSS/SSS detection within 2*DRX cycles when DRX is configured.

Therefore, it is feasible to enhance the cell identification requirements in DRX for high speed scenarios. We propose that:
Proposal 1: Considered the solution that enhances the measurement and cell identification requirements in DRX for high speed scenarios to enhance the RRM requirements under the high speed scenarios.

Table 1 90%-ile cell detection times under different propagation environment
	Case #
	AWGN
	AWGN with 
1750Hz offset
	EVA300
	EVA600

	SINR of the desired cell (Unit:dB)
	-6
	-1
	-6
	-1
	-6
	-1
	-6
	-1

	1
	1
	1
	1
	1
	2
	1
	2
	1

	2
	1
	1
	1
	1
	2
	1
	2
	1

	3
	1
	1
	1
	1
	2
	1
	2
	1

	4
	1
	1
	1
	1
	2
	1
	2
	1

	5
	2
	1
	2
	1
	3
	2
	4
	2

	6
	2
	1
	2
	1
	3
	2
	4
	2

	7
	2
	1
	2
	1
	3
	2
	4
	2

	8
	2
	1
	2
	1
	3
	2
	4
	2


3 Conclusions
In this contribution, we provide our simulation results on cell identification time under high speed scenarios, as well as our views on the enhancement of RRM in DRX under the high speed scenarios. Based on the simulation results, it is obvious that:

· It is feasible for UE to meet current measurement accuracy requirements with the measurement period of 3*DRX cycle length;

· When side condition is -6dB (Ior/Noc of the desired cell is 1.25dB), it is feasible for UE to complete PSS/SSS detection within 5*DRX cycles when DRX is configured.

· When side condition is -1dB (Ior/Noc of the desired cell is 6.25dB), it is feasible for UE to complete PSS/SSS detection within 2*DRX cycles when DRX is configured.

We propose that:
Proposal 1: Considered the solution that enhances the measurement and cell identification requirements in DRX for high speed scenarios to enhance the RRM requirements under the high speed scenarios.
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5 Annex: PSS/SSS detection simulation assumptions in [2]

In the link level simulation, it is assumed that UE wake up to perform cell identification per DRX cycle. Simulation assumptions for cell identification are given in Table 1, Table 2, Table 3 and Table 4.
Table 1: 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

	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
	ms
	0
	1.5 
	3.0 

	Ior/Noc
	dB
	5.18
	0.29
	Test 1: 1.25

Test 2: 6.25

	Number of Tx antennas
	-
	1
	1
	1

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

	S-SCH Sequence ID [5]
	-
	See Table 3, Table 4
	See Table 3, Table 4
	See Table 3, Table 4

	Propagation Condition
	-
	AWGN with 0Hz offset between desired and interfering cells (for alignment), AWGN with 1750Hz offset between desired and interfering cells;

EVA300; 
EVA 600

	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 signalling)
	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 

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


· Performance Metrics

The cell identification delay is the time required by the UE to fully identify the cell (cell 3 in this case) by detecting PSS/SSS sequences and excluding the L1 period. For the LAA simulation setup, the cell identification delay would be the number of DRX cycles. Results are expected for:

• The 90th percentile of the intra-frequency cell identification delay as a function of SINR
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