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1
Introduction
In RAN4-72b, the new 4 simulation cases were proposed for further study on the cell identification performance of HD-FDD LC-MTC [1].
	case # 
	Absence of SF#0 or SF#5 
	Cell 3 

(Desired Cell) 
	Cell 1 

(Interferer 1) 
	Cell 2 

(Interferer 2) 
	Scenario 

	 9 
	SF#5 
	psc1 
	ssc1a, ssc3b 
	psc1 
	ssc1a, ssc1b 
	psc2 
	ssc2a, ssc2b 
	Synchronous 

	10 
	SF#0 
	psc1 
	ssc3a, ssc3b 
	psc1 
	ssc1a,ssc3b 
	psc2 
	ssc2a, ssc2b 
	Synchronous 

	11 
	SF#5 
	psc1 
	ssc1a, ssc3b 
	psc1 
	ssc1a, ssc1b 
	psc2 
	ssc2a, ssc2b 
	Asynchronous 

	12 
	SF#0 
	psc1 
	ssc3a, ssc3b 
	psc1 
	ssc1a,ssc3b 
	psc2 
	ssc2a, ssc2b 
	Asynchronous 


In this contribution, the simulation results of cell identification time for HD-FDD LC-MTC UEs are provided. 
2
Simulation results
In RAN4-71AH, it was agreed that one of DL subframes # 0 or # 5 of the cell to be identified is available at the HD-FDD MTC UE in every radio frame. For HD-FDD MTC UE simultaneous transmission and reception is not supported and it is therefore possible that PSS and SSS at subframe 0(5) are only available in 600ms. The intention of 4 new simulation cases is to fully verify the performance on cell identification of HD-FDD LC-MTC. In case 9 and case 10, the Network is synchronous such that the SSS signals of three cells are collided. Moreover, the SSS signal of the desired cell is highly correlated with one of cell 1. SSS signal is constructed by two length-31 sequences and the SSS at subframe 0 is not same as one at subframe 5. Based on the sequence structure of SSS signal, the HD-FDD LC-MTC is still capable of identifying the target cell but the HD-FDD LC-MTC needs more PSS/SSS to successfully identify the target cell. 
The 90th percentile of cell identification time for HD-FDD LC-MTC with 2-RX and 1-RX are listed in Table 1 and Table 2, respectively. The results are based on our simulations with the cell detection algorithm that is able to handle the SSS collision for HD-FDD.  From Table 1 and Table 2, it is observed that the HD-FDD MTC UE needs more time to identify target cell due to SSS collision. However, even in the worst case, the 90th percentile of cell acquisition time is still less than 600ms. 
· Proposal: Reuse the existing Release 8 requirement for PCI acquisition time of 600 ms for HD-FDD MTC UEs, with the side condition that either subframe #0 or subframe #5 should be available at every radio frame. 
	90 % (Unit: ms)

	2-RX
(HD-FDD)
	Absence of SF#0 or SF#5 
	AWGN
	EPA5
	ETU70

	
	
	Tes1
	Test 2
	Test 3
	Tes1
	Test 2
	Test 3
	Tes1
	Test 2
	Test 3

	Case 9
	Random
	40
	40
	40
	40
	50
	60
	40
	40
	50

	
	#SF 5
	40
	40
	40
	40
	50
	60
	40
	50
	50

	Case 10
	Random
	40
	40
	40
	40
	40
	50
	40
	50
	50

	
	#SF 0
	40
	40
	40
	50
	50
	70
	40
	50
	50

	Case 11
	Random
	40
	40
	40
	50
	50
	60
	40
	50
	50

	
	#SF 5
	40
	40
	40
	50
	60
	60
	50
	50
	60

	Case 12
	Random
	40
	40
	40
	50
	50
	60
	40
	50
	50

	
	#SF 0
	40
	40
	40
	40
	50
	60
	40
	40
	40


Table 1: Cell identification time of HD-FDD MTC with 2-RX

	90 % (Unit: ms)

	1-RX
(HD-FDD)
	Absence of SF#0 or SF#5 
	AWGN
	EPA5
	ETU70

	
	
	Tes1
	Test 2
	Test 3
	Tes1
	Test 2
	Test 3
	Tes1
	Test 2
	Test 3

	Case 9
	Random
	40
	40
	40
	100
	100
	120
	50
	60
	70

	
	#SF 5
	40
	40
	40
	100
	100
	120
	50
	60
	60

	Case 10
	Random
	40
	40
	40
	60
	70
	70
	50
	50
	60

	
	#SF 0
	40
	40
	40
	105
	105
	135
	60
	60
	70

	Case 11
	Random
	40
	40
	40
	70
	80
	90
	50
	60
	60

	
	#SF 5
	40
	40
	50
	70
	90
	90
	50
	60
	70

	Case 12
	Random
	40
	40
	40
	70
	70
	80
	50
	60
	60

	
	#SF 0
	40
	40
	50
	70
	80
	80
	50
	60
	70


Table 2: Cell identification time of HD-FDD MTC with 1-RX
3
Conclusion 
Simulation results are provided for HD-FDD LC-MTC configured with 2-RX and 1-RX. In the tables, it is shown some performance degradation for HD-FDD LC-MTC UEs due to SSS collision. However, even in the worst case, the 90th percentile of cell acquisition time is less than 600ms. Based on the simulation results, we don't recommend any further relaxation on PCI acquisition for HD-FDD LC-MTC UEs.

Proposal: Reuse the existing Release 8 requirement for PCI acquisition time of 600 ms for HD-FDD MTC UEs, with the side condition that either subframe #0 or subframe #5 should be available at every radio frame.
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