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1. Introduction

In the last RAN4 meeting, it was proposed that new reference sensitivity level requirement should be specified in lower SNR regions in [1]. In the contribution, number of H-ARQ transmission is assumed to be 5, and it is shown that similar SNR as UMTS reference sensitivity requirement can also be applicable to LTE with this number of H-ARQ transmission. In this contribution, we also show our simulation results for low SNR regions with maximum 5 H-ARQ transmission.
2. Simulation results
Simulation results for PCFICH and PDCCH are shown in Figure1, and results for PDSCH are shown in Figure 2. Same assumptions as alignment simulation for UE demodulation in RAN4 are applied. So realistic channel estimation algorithms and transmit EVM 6% is assumed. Detailed assumptions are shown in Annex.
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Figure 1: PCFICH/PDCCH simulation results
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Figure2: PDSCH simulation results

3. Conclusion

Simulation results for reference sensitivity level in low SNR regions are provided. It is noted that in this results, implementation margins are not considered, so impairment such as RF minimum input level should be taken into account to finalize the requirement.
Reference
[1] R4-102932, “Reference sensitivity requirements in lower SNR regions”, NTT DOCOMO
Annex. Simulation assumptions
Simulation assumptions are shown below which is the same as proposed in [1].
Table A.1 Fixed Reference Channel for Receiver Requirements (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	
	
	
	10
	
	

	Allocated resource blocks
	
	
	
	
	50
	
	

	Subcarriers per resource block
	
	
	
	
	12
	
	

	Allocated subframes per Radio Frame
	
	
	
	
	10
	
	

	Modulation
	
	
	
	
	QPSK
	
	

	Target Coding Rate
	
	
	
	
	1/3
	
	

	Number of HARQ Processes
	Processes
	
	
	
	8
	
	

	Maximum number of HARQ transmissions
	
	
	
	
	[5]
	
	

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	
	4392
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	4392
	
	

	Transport block CRC
	Bits
	
	
	
	24
	
	

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	
	1
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	1
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	
	13800
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	12960
	
	

	Max. Throughput averaged over 1 frame
	kbps
	
	
	
	3952.8
	
	

	UE Category
	
	
	
	
	1-5
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2 Simulation parameters for PDSCH
	Common parameters
	Value

	TX ports
	1

	Propagation model
	AWGN

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	Channel coding
	According to Section 5.3.2 of 36.212

	Power allocation
	(A = (B = 0 dB

	Redundancy version sequence
	{0,1,2,3,0} for QPSK and 16QAM, {0,0,1,2} for 64QAM

	Physical channel processing
	According to Section 6.4 of 36.211

	Cyclic prefix
	Normal

	PBCH/SCH overhead
	Included

	Interference
	AWGN

	TX EVM
	6 % 

	Simulation length
	10000 subframes at minimum

	Performance criteria
	Residual BLER after HARQ transmissions


Table A.3 Simulation parameters for PDCCH/ PCFICH
	Common parameters
	Value

	TX ports
	1

	Propagation model
	AWGN

	Aggregation level
	8 CCE

	DCI format
	Format 1

	Cell ID
	0

	FDD payload (w/o CRC)
	31 bits

	TDD payload (w/o CRC)
	32 bits

	General setup
	PDCCH and PCFICH are tested jointly i.e. miss detection of PCFICH implies a miss detection of PDCCH

	Channel coding
	According to Sections 5.3.3 and 5.3.4 of 36.212

	Physical channel processing
	According to Sections 6.7 and 6.8 of 36.211

	Power allocation
	PDCCH_RA = PDCCH_RB = 4 dB 

PCFICH_RA = PCFICH_RB = 4 dB



	PHICH mapping
	1 PHICH group, normal PHICH duration

	Cyclic prefix
	Normal

	Blind decoding
	Not taken into account in the simulations

	Interference
	AWGN

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	TX EVM
	6 % 

	Simulation length
	10000 subframes at minimum
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