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1. Introduction
This contribution summarizes the LTE UE demodulation simulation assumptions to be presented in the RAN4#47 Kansas City meeting as agreed in the UE demodulation ad-hoc in RAN4#46bis [1] and the reflector.  
2. Simulation Assumptions
Common Assumptions for All Simulations

· Practical and realisable channel and noise estimation realisation with no a-priori knowledge of CSI
· LTE channel codec and HARQ assumptions

· Simulations use RV sequence {0,1,2,3} for QPSK and 16QAM 

· Simulations use RV sequence {0,0,1,2} for 64QAM

· AWGN results with no interference

· No CDD

· Tx EVM of 6% to be included in simulations

· A minimum of 1000 frames (10,000 sub-frames)
2.1 SIMO-FDD PDSCH Test cases with Implementation Margin
Results should include implementation margin and synchronization/broadcast channel overhead with payload sizes as specified in [2].  Companies are invited to submit 
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 values to achieve specified throughput values of 70% and 30% which include the practical receiver assumptions.   
Table 1. PDSCH requirements for 10MHz BW and full PRB allocation and antenna correlations
	Test Number
	Case# from [1]
	Configuration
	Channel BW
	RB allocation
	Modulation
	Coding rate
	Channel model
	Correlation

	47.1
	7
	SIMO
	10 MHz
	50 PRB’s
	64QAM
	¾
	EVA5
	Low

	47.2
	8
	SIMO
	10 MHz
	50 PRB’s
	64QAM
	¾
	ETU70
	Low

	47.3
	9
	SIMO
	10 MHz
	50 PRB’s
	64QAM
	¾
	EVA5
	Medium

	47.4
	10
	SIMO
	10 MHz
	50 PRB’s
	64QAM
	¾
	EVA5
	High


Table 2. PDSCH requirements for different bandwidths with single PRB allocation

	Test Number
	Case# from [1]
	Configuration
	Channel BW
	RB allocation
	RB location
	Modulation
	Coding rate
	Channel model
	Correlation

	47.5
	22
	SIMO
	10 MHz
	1 PRB
	Upper edge
	QPSK
	1/3
	ETU70
	Low


2.2 MIMO-FDD PDSCH Test cases 

The details of the MIMO test cases can be found in [3] and the reflector, and is summarized below.  The common MIMO assumptions are as follows: 

· Granularity for frequency selective precoding: 6 PRB

· PMI feedback delay: 6 ms
· 3 dB boosting of reference signals
Table 3: MIMO transmission test cases

	Test Number
	Configuration
	No. of Layers
	Bandwidth
	MCS
	Channel type
	Precoding
	Spatial    correlation

	47.6
	2-Antenna Spatial Multiplexing
	1
	10 MHz
	QPSK R=1/3
	EVA5
	Frequency selective
	Low

	47.7
	2-Antenna Spatial Multiplexing
	1
	10 MHz
	QPSK R=1/3
	EPA5
	Wideband
	High

	47.8
	2-Antenna Spatial Multiplexing
	2
	10 MHz
	16QAM R=1/2
	EVA5
	Wideband
	Low

	47.9
	2-Antenna Spatial Multiplexing
	2
	10 MHz
	16QAM R=1/2
	ETU70
	Wideband
	Low


Results should include synchronization and broadcast channel overhead with payloads computed as in [2], and is given below for convenience.  
Table 4: Payload sizes per codeword for MIMO test cases

	Simulation Scenario
	Subframe 0
	Subframe 5
	Other subframes

	
	Bits/SF/cw
	PL size/cw
	Bits/SF/cw
	PL size/cw
	Bits/SF/cw
	PL size/cw

	Spatial Multiplexing QPSK 1/3 10 MHz (per codeword)
	12384
	4136
	12912
	4264
	13200
	4392

	Spatial Multiplexing 16-QAM 1/2 10 MHz (per codeword)
	24768
	12384
	25824
	12960
	26400
	13152


2.3 MIMO-FDD PDCCH/PCFICH with TX diversity 
Common PDCCH assumptions are:

· The PCFICH decoding errors are implicitly taken into account in the simulations (PCFICH error implies PDCCH error)

· The power of the PCFICH is set equal to the power of the PDCCH (no boosting of PDCCH or PCFICH)

· The impact of the PHICH is taken into account in the simulations, assuming 1 PHICH group and a normal PHICH duration

· Two OFDM symbols are reserved for control

· The PDCCH BLER is defined as the miss detection rate of the downlink scheduling grant

· The performance is shown as PDCCH BLER vs. SNR plot

Table 5: MIMO-FDD PDCCH/PCFICH test case with transmit diversity
	Test Number
	Configuration
	Channel bandwidth
	Channel model
	Antenna correlation
	Aggregation

level
	DCI payload 

(w/o CRC)
	CRC length
	CCE size
	CID

	47.10
	2-Antenna TX Diversity
	1.4 MHz
	EPA5
	Low
	2 CCE
	Format 2 (44 bits w/o CRC)
	16 bits
	36 RE
	0


2.4 SIMO-TDD PDCCH/PCFICH Test Case
The common PDCCH assumptions hold true above, and this test is aligned with the FDD-SIMO test in [4].

Table 6: SIMO-TDD PDCCH/PCFICH Test Case
	Test Number
	Configuration
	Channel bandwidth
	Channel model
	Antenna correlation
	Aggregation

level
	DCI payload 

(w/o CRC)
	CRC length
	CCE size
	CID

	47.11
	SIMO
	10 MHz
	ETU70
	Low
	8 CCE
	Format 1 (32 bits w/o CRC)
	16 bits
	36 RE
	0


Allocation: 2DL+DwPTS:2UL and results presented as a BLER curve including all downlink normal subframes and special fields.  

2.5 SIMO-TDD PDSCH with single PRB Test Case

Table 7. PDSCH requirements for different bandwidths with single PRB allocation

	Test Number
	Case# from [1]
	Configuration
	Channel BW
	RB allocation
	RB location
	Modulation
	Coding rate
	Channel model
	Correlation

	47.12
	?
	SIMO
	10 MHz
	1 PRB
	Upper edge
	QPSK
	1/3
	ETU70
	Low


Table 8: Bits per subframe and information payload sizes for scenarios in [1]

 
	Simulation Scenario
	Subframe 0
	Subframe 5
	Other subframes
	   Dwpts（12）

	
	Bits/SF
	PL size
	Bits/SF
	PL size
	Bits/SF
	PL size
	Bits/SF
	PL size

	SIMO QPSK 1/3 10 MHz Single edge RB allocation
	276
	72
	276
	72
	276
	72
	228
	56
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