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1   Introduction
In [1], a a new test case to verify PDSCH demodulation performance in a mixed MBSFN-Unicast configuration for TDD was introduced as scenario 3.4. However, the requirement for this case was left in TBD. In this contribution, we give simulation results and recommendations.
2
Analysis
In [2], it was suggested that the performance of the newly proposed MBSFN scenario for FDD is similar to TDD scenario 3.2 and it the requirement already obtained could be reused without further extensive simulation for alignment. In this contribution , we compare the MBSFN scenario for TDD (TDD scenario 3.4)  with TDD scenario 3.2 and by simulation.
The FRC parameter comparison between the MBSFN case and TDD test case 3.2 is shown in Table 1 below. 

Table 1  Comparison of proposed TDD MBSFN scenario and TDD scenario 3.2
	Parameter
	Unit
	Value
	Value

	Reference channel
	
	[R.29TDD] (MBSFN)
	[R.1 TDD]

	Channel bandwidth
	MHz
	10
	10/20

	Allocated resource blocks
	
	1
	1

	MBSFN Configuration
	
	[TBD]
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	4+2

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	1/2
	1/2

	Information Bit Payload
	
	
	

	  For Sub-Frames 4,9
	Bits
	0 (MBSFN)
	256

	  For Sub-Frames 1,6
	Bits
	208
	208

	  For Sub-Frame 5
	Bits
	256
	256

	  For Sub-Frame 0
	Bits
	256
	256

	Number of Code Blocks per subframe
	
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9 
	Bits
	0 (MBSFN)
	552

	  For Sub-Frames 1,6
	Bits
	456
	456

	  For Sub-Frame 5
	Bits
	552
	552

	  For Sub-Frame 0
	Bits
	552
	552

	Max. Throughput averaged over 1 frame
	kbps
	92.8
	144

	Code Rate Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9
	
	-
	0.5072

	  For Sub-Frames 1,6
	
	0.5088
	0.5088

	  For Sub-Frame 5
	
	0.5072
	0.5072

	  For Sub-Frame 0
	
	0.5072
	0.5072

	  For Sub-Frame 2,3,7,8
	
	-
	-


From the table above we can see that compared to case 3.2, Sub-Frames 4 and 9 in case 3.4 are not used for PDSCH. Since the code rate difference between a normal sub-frame and a special sub-frame are very small (0.5072 vs. 0.5088), the code rate change introduced by using less sub-frames configuration by case 3.4 will be small also, hence the demodulation performance should also quite similar.
2.1 Alignment simulation
Table 2 gives the simulation reference configuration.
Table 2 simulation parameters configuration
	Parameter
	Value

	Channel bandwidth
	10MHz

	TDD frame structure
	Uplink-downlink configuration: 1

Special subframe configuration: 4

	Cell ID
	N_cell_ID = 0

	Number of OFDM symbols reserved for PCFICH/PHICH/PDCCH
	2 symbols

	PBCH/SCH overhead
	Included

	Channel model
	ETU70

	Noise Model
	AWGN

	Maximum number of HARQ transmissions
	4

	Redundancy version sequence
	{0,1,2,3}

	Modulation scheme and coding rate
	16QAM 1/2

	Cyclic prefix length
	short

	Number of occupied Resource block 
	Single RB/lower band edge

	Equalizer
	Frequency domain MMSE equalizer

	Channel Estimator
	Practical and realizable channel and noise estimates

	Diversity Antenna
	1 Tx,  2 Rx antennas

	Correlation between branches
	0

	Power imbalance between branches
	0 dB

	TX EVM
	6%


2.2 simulation results

Figure 1 shows the throughput versus SNR  for the two cases (TDD scenario 3.2 and 3.4), while Figure 2 shows the comparison of normalized throughputs. 
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Figure1  Throughput vs. SNR: 10MHz SIMO, 16QAM, Rate=1/2, 1 RB, ETU70Hz (Sim 3.2,sim 3.4)
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Figure2 Normalized throughput comparison
From Figure2, we can see that the difference between the two cases at 30% requirement level is negligible.
3 Conclusion
Simulation results suggest that the requirement for the the proposed MBSFN scenario for TDD would be quite similar to existing TDD test case 3.2. Considering the time plan of LTE WI, we propose to reuse the requirement for 3.2 for TDD scenario 3.4.
Text proposal 

In the following, we give a text proposal for [3] capturing the new requirement. 

---------------------------------START OF TEXT PROPOSAL ----------------------------
The requirements are specified in Table 8.2.2.1.4-2, with the addition of the parameters in Table 8.2.2.1.1.4-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the single-antenna performance with a single PRB allocated at the lower band edge.
Table 8.2.2.1.4-1: Test Parameters for Testing 1 PRB allocation
	Parameter
	Unit
	Test [3.1-3.3] 
	Test [3.4] 

	Downlink power allocation
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	dB
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
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at antenna port
	dBm/15kHz
	TBD
	TBD

	Cell ID
	
	0
	0

	Symbols for unused PRBs
	
	OCNG (Note 2)
	OCNG (Note 2)

	Symbols for MBSFN portion of MBSFN subframes (Note 3)
	
	-
	OCNG (Note 4)

	Note 1:
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Note 2:      Each unused physical resource block (PRB) is assigned to an individual virtual UE. The data for each virtual UE shall be uncorrelated with data from other virtual UEs over the period of any measurement. The data shall be QPSK modulated. 
Note 3:
The MBSFN portion of an MBSFN subframe comprises the whole MBSFN subframe except the first two symbols in the first slot.  

Note 4:
The MBSFN portion of the MBSFN subframes shall contain QPSK modulated data.  Cell-specific reference signals are not inserted in the MBSFN portion of the MBSFN subframes, QPSK modulated MBSFN data is used instead.


Table 8.2.2.1.4-2: Minimum performance 1PRB (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[3.1]
	3 MHz

16QAM 1/2
	[R.0 TDD]
	ETU70
	1x2 Low
	30
	2.1
	

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 TDD]
	ETU70
	1x2 Low
	30
	2.0
	

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 TDD]
	ETU70
	1x2 Low
	30
	2.1
	

	[3.4]
	10 MHz

16QAM 1/2
	[R.29 TDD]
	ETU70
	1x2 Low
	30
	2.0
	


------------------------------------END OF TEXT PROPOSAL------------------------------
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