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1. Introduction 

In [4], a proposal was made for introducing a performance requirement for PDSCH demodulation with a mix of MBSFN and unicast subframes. 
In the present contribution, we give simulation results with the proposed scenario. 
2. Discussion
At RAN Plenary #42, it was decided that the existing MBSFN configurations provide adequate support for future compatible relay operation.  This implies that in order to enable the deployment of in-band relays in the future, Rel8 UEs are expected to be able to operate in scenarios where MBSFN subframes are configured even if MBSFN itself is not supported by the UE.  Furthermore, Rel9 MBSFN deployments would also rely on this UE capability.  

In Rel8 [1], the physical layer aspects of the Physical Multicast Channel (PMCH) are not defined.  Therefore there is no need to test the performance in the MBSFN portion of the mixed PDSCH / PMCH configuration.  We propose only to test performance in the non-MBSFN portion (PDSCH). 
In [4], it was suggested that with reusing the results with TDD configuration R.1, no new requirement development would be necessary.  In this contribution, we give related simulation results.    

The FRC parameter comparison between the MBSF case and the suggested TDD equivalent is shown in Table 1 below. 

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

	Reference channel
	
	R.29 FDD (mixed MBSFN)
	R.1 TDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks
	
	1
	1

	Uplink-Downlink Configuration
	
	-
	1

	Allocated subframes per Radio Frame
	
	4
	4+2

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	1/2
	1/2

	Information Bit Payload
	
	
	

	  For Sub-Frames 4,9
	Bits
	256
	256

	  For Sub-Frames 1,6
	Bits
	0 (MBSFN)
	208

	  For Sub-Frame 5
	Bits
	256
	256

	  For Sub-Frame 0
	Bits
	256
	256

	  For Sub-Frame 2,3,7,8
	Bits
	0 (MBSFN)
	0 (UL)

	Number of Code Blocks per subframe
	
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9
	Bits
	552
	552

	  For Sub-Frames 1,6
	Bits
	0 (MBSFN)
	456

	  For Sub-Frame 5
	Bits
	552
	552

	  For Sub-Frame 0
	Bits
	552
	552

	  For Sub-Frame 2,3,7,8
	Bits
	0 (MBSFN)
	0 (UL)

	Max. Throughput averaged over 1 frame
	kbps
	102.4
	144

	
	
	
	

	
	
	
	

	Code Rate Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9
	
	0.5072
	0.5072

	  For Sub-Frames 1,6
	
	-
	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
	
	-
	-


Note that even though the maximum throughput is different in the two cases, the 30%-ile throughput Es/No requirement should be very similar; therefore we propose to use the requirement that will be agreed for TDD test scenario 3.2.   
2.1. Alignment results
Simulations were performed in order to compare the proposed MBSFN and existing TDD requirements.  In the following, we give the simulation assumptions.   
2.1.1.  Simulation assumptions

The link performance is evaluated using the following reference configuration.
	Parameter
	Unit
	Value

	TTI
	ms
	1

	Symbols / Slot
	
	7

	Slots / Sub-frame
	
	2

	Bandwidth
	MHz
	10

	FFT size
	
	1024

	Guard tones per symbol
	
	424

	Number of usable tones
	
	600


Table 1
Simulation Configuration
The TB size, modulation and number of data tones are kept constant during the simulation run.  
Detailed simulation assumptions are listed below. 

1. TDD UL/DL configuration #1

2. TDD Special subframe configuration #4

3. Serving eNB CellID=0  ( first subcarrier is CRS RE

4. Short cyclic prefix which gives a total of 14 OFDM symbols per sub-frame

5. Two OFDM symbols allocated for control in every DL subframe
6. One eNB Tx antenna
7. 10 MHz BW
8. PDSCH data occupies one RB
9. Realistic channel estimation
10. Ideal interference estimation (
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11. Assume no errors in the DL control channel
12. Assume no power boost for RS
13. Channel model used: ETU70Hz
14. No antenna imbalance and zero antenna correlation
15. Results presented using a range of  
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is assumed to be additive white Gaussian.

16. Tx EVM = 6%

17. HARQ using incremental redundancy and a maximum of 4 transmissions, RV = {0, 1, 2, 3}

2.1.2. Simulation Results

Figure 1 shows the throughput versus Es/Nt per tone for the proposed MBSFN/Unicast scenario, while Figure 2 shows the throughput versus Es/Nt per tone for TDD simulation 3.2 from [5]. 

In Figure 3, a comparison of normalized throughputs is shown. 
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Figure 1  Unicast throughput in mixed Unicast/MBSFN scenario: 10MHz SIMO, 16QAM, Rate=1/2, 1 RB, ETU70Hz
[image: image5.emf]TDD 3.2, 10MHz, 1x2 ETU70, 16QAM 1/2, 1PRB transmission

0

20

40

60

80

100

120

140

160

-4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Es/Nt (dB)

Throughput (kbps)

Scenario 3.2


Figure 2  TDD Throughput vs. SNR: 10MHz SIMO, 16QAM, Rate=1/2, 1 RB, ETU70Hz (Sim 3.2)
[image: image6.emf]Normalized throughput comparison, Unicast/MBSFN and TDD
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Figure 2  Normalized throughput comparison
Note that at the 30% requirement level, the difference between the two cases seems to be 0.1dB, which is within the range of the simulation uncertainty.  The observable bigger deviation at certain SBR points is due to the relatively short simulation run for the Unicast/MBSFN case.   
3. Conclusions

We proposed a new test case to verify demodulation of unicast PDSCH in the presence of MBSFN subframes.  The test verifies that the UE correctly excludes cell-specific reference symbols that are punctured by PMCH transmission. Simulation results suggest that the requirement for the new scenario would be very similar to existing TDD test case 3.2.   We recommend the inclusion of the new test scenario in [2]. 
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4. Appendix

Text proposal

In the following, we give a text proposal for [2] capturing the new requirement. 

8
Performance requirement

This clause contains performance requirements for the physical channels specified in [TS 36.211]. The performance requirements for the UE in this clause are specified for the measurement channels specified in Annex A.3, the propagation conditions in Annex B and the downlink channels in Annex C.3.2. 

[…]
8.2.1.1.4
Minimum Requirement 1 PRB allocation

The requirements are specified in Table 8.2.1.1.4-2, with the addition of the parameters in Table 8.2.1.1.4-1 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 8.2.1.1.4-1: 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

	OCNG [Symbols for unused PRBs]
	
	[Zeros shall be inserted]
	[Zeros shall be inserted]

	OCNG [Symbols for MBSFN portion of MBSFN subframes]
	
	-
	[Zeros shall be inserted]

	Note 1:
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Table 8.2.1.1.4-2: 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 FDD]
	ETU70
	1x2 Low
	30
	1.9
	

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	1x2 Low
	30
	1.9
	

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	1x2 Low
	30
	1.9
	

	[3.4]
	10 MHz

16QAM 1/2
	[R.29 FDD]
	ETU70
	1x2 Low
	30
	[= TDD test 3.2]
	


[…]
A.3.3
Reference measurement channels for PDSCH performance requirements (FDD)

A.3.3.1
Single-antenna transmission (Common Reference Symbols)

[…]
Table A.3.3.1-5: Fixed Reference Channel Single PRB (MBSFN Configuration)
	Parameter
	Unit
	Value

	Reference channel
	
	R.29 FDD (MBSFN)

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	1

	MBSFN Configuration
	
	x

	Allocated subframes per Radio Frame
	
	4

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload
	
	

	  For Sub-Frames 4,9
	Bits
	256

	  For Sub-Frame 5
	Bits
	256

	  For Sub-Frame 0
	Bits
	256

	  For Sub-Frame 1,2,3,6,7,8
	Bits
	0 (MBSFN)

	Number of Code Blocks per subframe
	
	1

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 4,9
	Bits
	552

	  For Sub-Frame 5
	Bits
	552

	  For Sub-Frame 0
	Bits
	552

	  For Sub-Frame 1,2,3,6,7,8
	Bits
	0 (MBSFN)

	Max. Throughput averaged over 1 frame
	kbps
	102.4

	Note 1:
2 symbols allocated to PDCCH
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]
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