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1. Introduction 

At RAN4#49, contributions [1][2][3] have been submitted discussing the measurement impact of subframe blanking in support of future compatible in-band relay operation. 

At RAN Plenary #42, the subframe blanking proposal was not accepted.  Instead, it was decided that the existing MBSFN configuration provides 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, Rel 9 MBSFN deployments would also rely on this capability.  

In this contribution, we discuss the changes needed for defining RRM requirements in the presence of MBSFN subframes.  

2. Discussion
For a number of RRM measurement performance requirements, it had already been assumed that the UE will have limited measurement opportunities.  For example, if the UE is unaware of an inter-frequency cell’s MBSFN configuration then it has to assume a worst case configuration.  Since this assumption had been assumed for defining the requirements, it would make sense to adopt test conditions that model an actual MBSFN-type scenario.  This has the following advantages:

· The test conditions more closely match the requirement assumptions

· Enables verifying that the UE correctly excludes RS symbols that are not present from the measurements

Note that the current assumption is that subframes #0, #4, #5 and #9 are always available as non-SBFN subframes, with four full RS symbols for both Tx antenna #0 and #1.  In the remaining six subframes, only one RS symbols is available for each of Tx antenna #0 and #1.   

Therefore, we propose that the RRM test configurations should take this configuration as a basis.  Note that the signal transmission in the MBSFN frames need not be specified in more details than what is already specified for OCNG. The only additional restriction is that in subframes designated as MBSFN, the RS tones in symbols #4, #7, #11 in subframes #1, #2, #3, #6, #7, #8 are replaced by QPSK OCNG symbols.   

Note that no changes are proposed for the TDD test cases.  

For information purposes, we give a possible description of an implementation of RSRQ-based cell selection criteria below. 
--------------Example text------------------------------------------------------------------------------------------------------
3. 
RRM test configurations
A.3.1
Reference Measurement Channels
A.3.1.1
PDSCH

A.3.1.1.1
FDD

Table A.3.1.1.1-1: PDSCH Reference Measurement Channels for FDD

	Parameter
	Unit
	Value

	Reference channel
	
	
	
	
	[R.0 FDD]
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Number of transmitter antennas
	
	
	
	
	1
	
	

	Allocated resource blocks
	
	
	
	
	24
	
	

	Allocated subframes per Radio Frame
	
	
	
	
	10
	
	

	Modulation
	
	
	
	
	QPSK
	
	

	Target Coding Rate
	
	
	
	
	1/3
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	
	
	
	2088 
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	2088
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	1736
	
	

	Number of Code Blocks per subframe
	
	
	
	
	1
	
	

	  For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	
	0
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	
	
	
	6624
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	6336
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	5784
	
	

	  For Sub-Frames 1,2,3,6,7,8
	
	
	
	
	0
	
	

	Max. Throughput averaged over 1 frame
	kbps
	
	
	
	800
	
	

	Note 1: 2 symbols allocated to PDCCH for 10 MHz channel BW.
Note 2: Reference signal, synchronization signals and PBCH allocated as defined in 3GPP TS 36.211 [16].

Note 3: If necessary the information bit payload size can be adjusted to facilitate the test implementation.


[…] 
A.3.2

OFDMA Channel Noise Generator (OCNG)
A.3.2.1
OCNG Patterns for FDD

A.3.2.1.1
OCNG FDD pattern 1: outer resource blocks allocation

Table A.3.2.1.1-1: OP.1 FDD: OCNG FDD Pattern 1
	Allocation


[image: image1.wmf]PRB

n


	CP length
	Relative power level 
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g

 [dB]
	PDSCH Data
	PMCH Data

	
	
	Subframe
	
	

	
	
	0
	5
	4, 9
	1 – 3, 6 – 8
	
	

	
	
	Control region OFDM symbolsNote 2
	
	

	
	
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	
	

	0 – 12
	N
	0
	0
	0
	0
	Note 1
	

	37 – 49
	N
	0
	0
	0
	0
	
	

	0 – 49
	
	
	
	
	
	
	Note 3

	Note 1: Each 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. The parameter
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g

is used to scale the power of PDSCH.

Note 2: The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM symbols belonging to the control region may vary between subframes.
Note 3: Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK modulated. PMCH symbols shall not contain cell-specific Reference Signals 
N: Normal


A.3.2.1.2
OCNG FDD pattern 2: full bandwidth allocation

Table A.3.2.1.2-1: OP.2 FDD: OCNG FDD Pattern 2
	Allocation
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	CP length
	Relative power level 
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g

 [dB]
	PDSCH Data
	PMCH Data

	
	
	Subframe
	
	

	
	
	0
	5
	4, 9
	1 – 3, 6 – 8
	
	

	
	
	Control region OFDM symbolsNote 2
	
	

	
	
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	
	

	0 – 49
	N
	0
	0
	0
	0
	Note 1
	Note 3

	Note 1: Each 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. The parameter
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g

is used to scale the power of PDSCH.

Note 2: The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM symbols belonging to the control region may vary between subframes.
Note 3: Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK modulated. PMCH symbols shall not contain cell-specific Reference Signals 
N: Normal


--------------End example text---------------------------------------------------------------------------------
4. Conclusions

We proposed modifying the RRM test configurations to model an MBSFN operating mode for all FDD cells simulated in the test.  

According to the proposal, the MBSFN configuration has the following characteristics:

1. Subframes #0, #4, #5, #9 are unchanged relative to the current definitions

2. Subframes #1, #2, #3, #6, #7, #8 have two control symbols each

3. The data symbols of subframes #1, #2, #3, #6, #7, #8 are occupied by OCNG random data symbols

4.  The data symbols of subframes #1, #2, #3, #6, #7, #8 do not contain cell-specific RS

5. The MBSFN RS need not be specified explicitly

Note that it is not expected that any simulation work would be necessary in order to adopt this proposal.  
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