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1. Introduction
The framework and some performance requirements for MBMS are specified in TS36.101 chapter10. However there are still some remaining issues. In this contribution we will discuss these issues and try to outline a possible work plan to perfect the performance requirements for MBMS.
2. Remaining Issues
Currently the data rate of test case 3 with R.3 for MBMS is beyond the limits of MBMS UE category 1 in the specifications. In RAN4 #57 meeting, it was agreed to add an additional test case in order to cover MBMS UE category 1 with 64QAM. The FRC is TBD[1]. In [2], it was proposed to adopt a lower channel bandwidth with lower coding rate (5.0MHz and 64QAM 2/3) for UE category 1. We agree with this proposal, the detailed simulation parameters and the ideal simulation results of the required SNR at 1% BLER operation point for this additional test case are provided in Annex.
Another issue for MBMS is that the reference SNR value for test case 3 with R.3 is [24.2dB], which might be too high when considering the imperfect RF implementation [3]. The concern was raised by companies. On one hand, the high SNR point is due to the large implementation margin was applied there. On the other hand, a higher data rate, i.e., 10MHz and 64QAM 3/4, requires the higher SNR to meet the 70% throughput requirement. The same problem happened to the sustained data rate requirements and to dual-layer beamforming 64QAM test cases. From our perspective, we are fine with either remaining the same test case or making modification on that requirement. One possible solution would be to lower the code rate to 64QAM 2/3, which would be aligned with the case for UE category1. The advantage of this solution would be that the high order MCS test is still kept and then high SNR test point is kept in the realistic level. 
Therefore we propose:

Proposal: It is suggested to replace the 64QAM 3/4 by the MCS of 64QAM 2/3 for MBMS 64QAM test, i.e., Test case 3.
3. Suggested Work Plan
This section we have outlined a possible work plan for the remaining work for the performance requirements for MBMS.
· RAN4 #58 (21-25, Feb, 2011, Taipei)

· Agree on either remaining the same test case or make modification on high SNR MBMS test case 3 considering the imperfect RF implementation.
· Agree on the modified simulation assumptions for the test case 3, including the both cases for MBMS UE category 2-5 and MBMS UE category 1.
· RAN4 #6AH (11-15, Apr, 2011, Shanghai) 

· Provide ideal and impairments results for additional test cases and agree on requirements. 

· RAN4 #59 (9-13, May, 2011, Kobe)

· Update the simulation assumptions and results in the specifications.
4. Conclusions
In this contribution, we discussed the remaining issues on performance requirements for MBMS and try to outline a possible work plan for reference. We also provided the ideal simulation results for 5.0MHz and 64QAM 2/3 for both FDD and TDD to cover MBMS UE category 1.
And we also propose 
Proposal: It is suggested to replace the 64QAM 3/4 by the MCS of 64QAM 2/3 for MBMS 64QAM test, i.e., Test number 3.
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6. Annex
6.1 Simulation assumptions
Table 10.1.1-2: Minimum performance
	Test number
	Bandwidth
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.1 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	4.1
	1-5

	2
	10 MHz
	R.2 FDD
	OP.4 FDD
	
	
	
	11.0
	1-5

	3
	10 MHz
	R.3 FDD
	OP.4 FDD
	
	
	
	[24.2]
	2-5

	
	[5.0MHz]
	[R.3-1FDD]
	[OP.4 FDD]
	
	
	
	[TBD]
	1

	4
	1.4 MHz
	R.4 FDD
	OP.4 FDD
	
	
	
	6.6
	1-5


Table 10.2.1-2: Minimum performance
	Test number
	Bandwidth
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.1 TDD
	OP.4 TDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	3.4
	1-5

	2
	10 MHz
	R.2 TDD
	OP.4 TDD
	
	
	
	11.1
	1-5

	3
	10 MHz
	R.3 TDD
	OP.4 TDD
	
	
	
	[24.2]
	2-5

	
	[5.0MHz]
	[R.3-1TDD]
	[OP.4 TDD]
	
	
	
	[TBD]
	1

	4
	1.4 MHz
	R.4 TDD
	OP.4 TDD
	
	
	
	5.8
	1-5


Table A.3.8.1-3: Fixed Reference Channel 64QAM 
	Parameter
	PMCH

	
	 Unit
	Value

	Reference channel
	
	
	
	R.3-1

FDD
	R.3 FDD
	
	

	Channel bandwidth 
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	25
	50
	
	

	Allocated subframes per Radio Frame(Note1)
	
	
	
	6
	6
	
	

	Modulation
	
	
	
	64QAM
	64QAM
	
	

	Target Coding Rate
	
	
	
	2/3
	3/4
	
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	9912
	22920
	
	

	For Sub-Frames 0,4,5,9
	Bits
	
	
	n/a
	n/a
	
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	
	2
	4
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	15300
	30600
	
	

	For Sub-Frames 0,4,5,9
	Bits
	
	
	n/a
	n/a
	
	

	MBMS UE Category
	
	
	
	1
	2-5
	
	

	Note 1:   For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.
Note 2:   2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
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.3.8.2-3: Fixed Reference Channel 64QAM 
	Parameter
	PMCH

	
	 Unit
	Value

	Reference channel
	
	
	
	R.3-1

TDD
	R.3 TDD
	
	

	Channel bandwidth 
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	25
	50
	
	

	Uplink-Downlink Configuration(Note 1)
	
	
	
	5
	5
	
	

	Allocated subframes per Radio Frame
	
	
	
	5
	5
	
	

	Modulation
	
	
	
	64QAM
	64QAM
	
	

	Target Coding Rate
	
	
	
	2/3
	3/4
	
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	9912
	22920
	
	

	For Sub-Frames 0,1,2,5,6
	Bits
	
	
	n/a
	n/a
	
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	
	2
	4
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	15300
	30600
	
	

	For Sub-Frames 0,1,2,5,6
	Bits
	
	
	n/a
	n/a
	
	

	MBMS UE Category
	
	
	
	1
	2-5
	
	

	Note 1:    For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is proposed, up to 5 subframes (#3/4/7/8/9) are available for MBMS.
Note 2:  2 OFDM symbols are reserved for PDCCH; reference signal allocated as per TS 36.211.
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).


6.2 Simulation results
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SNR at 1% BLER

	Test Number
	Configuration
	Ideal Result 

	3
	PMCH 5.0MHz 64QAM 2/3 R.3-1 FDD
	18.5 dB

	3
	PMCH 5.0MHz 64QAM 2/3 R.3-1 TDD
	18.5 dB


