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1. Introduction 

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.  

Currently, there is no performance requirement that would verify that the UE can operate in a mixed unicast/MBSFN mode.  This means that it will not be guaranteed that Rel9 MBSFN or in band relays can be deployed unless Rel8 UEs are excluded from those future systems.   

In order to avoid this scenario, in this contribution, we discuss the changes needed for defining a demodulation test case in the presence of MBSFN subframes.  
2. Discussion
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). 
Our goal is to suggest a test case that requires the minimum amount of specification development work.  In particular, we propose a test case that should not require new simulations.  For this, we would use an MBSFN configuration that is close to one of the existing TDD scenarios so that we can reuse the corresponding TDD requirement.  There are two possibilities we could consider: 

1. Use a 1.4MHz TDD test case as an equivalent of the 4/6 MBSFN FDD configuration (i.e. 4 non-MBSFN subframes, #0, #4, #5, #9 and 6 MBSFN subframes #1, #2, #3, #6, #7, #8).  Since in the 1.4MHz TDD test cases no data is scheduled in the special subframes, there would be 4 DL subframes used per 10ms for unicast data not only in the FDD MBSFN configuration case but also in the TDD case.  However, the code rates in subframes #0 and #5 differ by about 10% between the MBSFN and TDD cases.  

2. Use a single RB TDD test case as an equivalent of the 4/6 MBSFN configuration.  In this case, the number of DL subframes is different but the code rates will be almost identical as shown below. 
Our proposal is to use Option 2.  An FRC parameter comparison 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.2 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
	
	
	24

	  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 is expected to be very similar; therefore we propose to use the requirement that will be agreed for TDD test scenario 3.2.   
2.1. 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
	
[image: image1.wmf]A

r


	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]


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. 

The targeted test scenarios would not require simulation work to be performed.    
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