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1
Introduction

The RRM core requirements related to the absolute RSRQ accuracy under time domain measurement resource restriction have been completed. In document [1] a list of eICIC with MBSFN ABS test case scenarios were agreed to be introduced in Rel-10. It was considered to be vital to verify the requirements where measurements are done on CRS. Therefore, RLM and RSRP/RSRQ tests when MBSFN ABS is used are defined. The eICIC RRM test cases to verify the RRM requirements for eICIC when MBSFN ABS is used in the aggressor cell consist of 8 tests that include: FDD/TDD: Out-of-Sync detection in MBSFN ABS, FDD/TDD: In-Sync detection in MBSFN ABS, FDD/TDD: Absolute and Relative RSRP accuracies in MBSFN ABS, and FDD/TDD: Absolute RSRQ accuracy in MBSFN ABS. 
2
Discussion

The general test configuration and comments for TDD RSRQ under Time Domain Measurement Resource Restriction with MBSFN ABS in [1] are listed as follow:

	No. of Test
	Basic test configuration
	Comments

	3
	Number of Cells = 2
Cell 1 = serving/aggressor cell 
Cell 2 = measured cell

Cell BW = 10 MHz (all cells)

Synchronous Cells; 3 (s offset 

Non-DRX

Aggressor cell SNR (Es/Noc) = [5] dB

Colliding CRS: PCICell1 mod 6 = PCICell2 mod 6
Cell 1 MBSFN ABS pattern:

[00001000000000100000]

Cell 1 measurement pattern:

[10000000001000000000]

Cell 2 measurement pattern:

[00001000000000100000]
UL-DL configuration = 1

Special subframe config = 6

Propagation: AWGN 
	Serving cell is also used as aggressor cell to reduce test complexity i.e. ABS used in Cell 1
Absolute RSRQ accuracy is verified on measured cell (Cell 2)
Accuracy verified down to 
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≤ -4 dB
Blanking rate of TDM pattern = 1/10
ABS subframe is only MBSFN subframe




Feature/Core Requirements

The E-UTRA measurement for absolute RSRQ accuracy under time domain measurement resource restriction is defined in TS 36.133 [2] clause 9.1.5.2. The requirements for absolute accuracy of RSRQ shall apply to a cell on the same frequency as that of the serving cell when a time domain measurement resource restriction pattern for performing RSRQ measurement of this cell is configure by higher layer as defined in TS 36.331 [4]. The IE MeasSubframePattern is used to specify time domain measurement resource restriction. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where SFN is that of PCell and x is the size of the bit string divided by 10. “1” denotes that the corresponding subframe is used for the measurement.
The accuracy requirements defined in TS 36.133 [2] clause 9.1.5.2 and Table 9.1.5.2-1 are valid under the following conditions:
· Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,

· Conditions defined in TS 36.101 [3] clause 7.3 for reference sensitivity are fulfilled,
· RSRP|dBm according to TS 36.133 [2] Annex B.3.9 for a corresponding Band,

· The conditions for intra-frequency absolute RSRP and RSRQ accuracy requirements under time domain measurement resource restriction are as specified in Table B.3.1-1.

Table B.3.1-1 Intra-frequency absolute RSRP and RSRQ Accuracy Requirements
	Parameter
	Conditions

	
	Bands 
	Bands 
	Bands 


	Bands 


	Bands
	Bands

	
	1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	9, 42, 43
	2, 5, 7, 41
	3, 8, 12, 13, 14, 17, 20, 22
	25
	26

	RSRP|dBm (
	-127 dBm
	-126 dBm
	-125 dBm
	-124 dBm
	-123.5dBm
	-124.51

	Note 1:
The condition is -125 dBm when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz


· The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the RSRQ measurement,

· The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured cell,
· Four symbols containing CRS are available in all subframes indicated by the time domain measurement resourced restriction pattern.
Table 9.1.5.2-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource restriction

	Parameter
	Unit
	Accuracy [dB]
	Conditions1,2

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7, 41
	Band 26
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	Bands 9, 42, 43

	
	
	
	
	Io
	Io
	Io
	Io
	Io

	RSRQ when RSRP Ês/Iot ≥ [-2] dB
	dBm
	( 2.5 
	( 4 
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118.5dBm/15kHz … -50dBm/ BWChannel3
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	RSRQ when RSRP Ês/Iot ≥ [-4] dB
	dBm
	( 3.5
	( 4
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118.5dBm/15kHz … -50dBm/ BWChannel3
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	Note 1:
Io is assumed to have constant EPRE across the bandwidth.

Note 2:
Io is defined over REs in subframes indicated by the time domain measurement resource restriction pattern configured for performing RSRQ measurements of this cell.
Note 3:
The condition is -119dBm/15kHz … -50dBm/BWChannel when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz


New OCNG patterns when MBSFN ABS is configured in an aggressor cell are required because in MBSFN ABS subframe no PMCH data is transmitted. The MBSFN ABS subframe shall contain Cell-specific Reference Signals (CRS) only in the first symbol of the first time slot as described in document [5]. OCNG TDD pattern 5 and OCNG TDD pattern 6 are the new OCNG Patterns introduced for MBSFN ABS.
Test Purpose and Environment

The purpose of this test is to verify that the RSRQ measurement accuracy under time domain measurement resource restriction is within the specified limits under AWGN propagation conditions. This test will verify the absolute RSRQ accuracy under time domain measurement resource restriction specified in Section 9.1.5.2.
From [1], there are two cells on the same frequency used in this test case. In the test, Cell 1 is the serving/aggressor cell and Cell 2 is the measured cell. The absolute RSRQ accuracy is verified on the measured cell (Cell 2). The time offset between cells is 3 (s. 

The ABS subframe is only the MBSFN subframe. The MBSFN ABS pattern is configured in Cell 1 in this test. The time domain measurement resource restriction pattern configured for the measured cell (Cell 2) indicates at least one subframe per radio frame for performing the RSRQ measurement. The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing measurements.

The test parameters are given in Tables 1 and 2 below. 
Table 1: General test parameters for TDD RSRQ under time domain measurement resource restriction with MBSFN ABS
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters Note 1
	
	DL Reference Measurement Channel R.0 TDD
	As specified in section A.3.1.1.2

	PCFICH/PDCCH/PHICH parameters Note 1
	
	DL Reference Measurement Channel R.6 TDD
	As specified in section A.3.1.2.2

	Serving cell (PCell)
	
	Cell 1
	Also the aggressor cell on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell to be identified on E-UTRA RF channel number 1

	E-UTRA RF Channel Number
	
	1
	One  E-UTRA FDD carrier frequency is used

	Channel Bandwidth (BWchannel)
	MHz
	10
	For all cells in the test

	CP length
	
	Normal
	

	Special subframe configuration Note 2
	
	6
	As specified in table 4.2-1 in TS 36.211 [16]. The same configuration in both cells

	Uplink-downlink configuration Note 2
	
	1
	As specified in table 4.2-2 in TS 36.211 [16]. The same configuration in both cells

	DRX
	
	OFF
	

	Time offset between cells
	
	3 (s
	Synchronous cells

	Physical cell ID PCI
	
	(PCIcell1 - PCIcell2 ) mod 6 = 0
	Cell PCIs are selected so that the condition is met (colliding CRS)

	Cell 1 MBSFN ABS pattern
	
	‘00001000000000100000’
	ABS subframe is only MBSFN subframe. TDD ABS Pattern Info IE, as defined in TS 36.423 [28], clause 9.2.54. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20)  for UL/DL subframe configuration 1~5 divided by 10.
Configured in Cell 1.  

	Time domain measurement resource restriction pattern for PCell (Cell 1) measurements on RF Channel 1
	
	‘10000000001000000000’
	Time domain measurement resource restriction pattern for PCell measurement signalled to the UE in measSubframePatternPCell. The IE MeasSubframePattern is used to specify the time domain measurement resource restriction as defined in TS 36.331 [2], clause 6.3.6. Configured for Cell 1 measurements.

	Time domain measurement resource restriction pattern for neighbour cell (Cell 2) measurements on RF Channel 1
	
	‘00001000000000100000’
	Time domain measurement resource restriction pattern for neighbour cell measurement signalled to the UE in measSubframePatternNeigh The IE MeasSubframePattern is used to specify the time domain measurement resource restriction as defined in TS 36.331 [2], clause 6.3.6. Configured for Cell 2 measurements.

	Note 1:
These channels are not transmitted in Cell 1 during MBSFN ABS subframes.
Note 2:
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211


Table 2: Cell specific test parameters for TDD RSRQ under time domain measurement resource restriction with MBSFN ABS
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	OCNG Patterns defined in A.3.2.2.5 (OP.5 TDD) and A.3.2.2.6 (OP.6 TDD) Note6
	
	OP.5 TDD
	OP.6 TDD
	OP.5 TDD
	OP.6 TDD
	OP.5 TDD
	OP.6 TDD

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH allocation
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	13—36
	-
	13—36
	-
	13—36
	-

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1
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	Bands 33, 34, 35, 36, 37, 38, 39, 40
	dBm/15 kHz
	-84.76
	-84.76
	-103.85
	-103.85
	-116

	
	Bands 42, 43
	
	
	
	
	
	-115

	
	Band 41
	
	
	
	
	
	-114
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	dB
	[-1.76]
	[-1.76]
	[-4.7]
	[-4.7]
	[-5.46]
	[-5.46]

	RSRPNote3
	Bands 33, 34, 35, 36, 37, 38, 39, 40
	dBm/15 kHz
	[-81.76]
	[-81.76]
	[-106.75]
	[-106.75]
	[-120]

	
	Bands 42, 43
	
	
	
	
	
	[-119]
	[-119]

	
	Band 41
	
	
	
	
	
	[-118]
	[-118]

	RSRQNote3
	Bands 33, 34, 35, 36, 37, 38, 39, 40
	dB
	[-14.77]
	[-14.77]
	[-16.76]
	[-16.76]
	[-17.33]
	[-17.33]

	
	Bands 42, 43
	
	
	
	
	
	
	

	
	Band 41
	
	
	
	
	
	
	

	IoNote3
	Bands 33, 34, 35, 36, 37, 38, 39, 40
	dBm/9 MHz
	[-50]
	[-50]
	[-73]
	[-73]
	[-85.67]

	
	Bands 42, 43
	
	
	
	
	
	[-84.67]

	
	Band 41
	
	
	
	
	
	[-83.67]
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 Note5
	dB
	[5]
	[-2]
	[5]
	[-2]
	[5]
	[-4]

	(
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)MBSFN ABS
	dB
	[5]
	N/A
	[5]
	N/A
	[5]
	N/A

	CRS 
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	dB
	[FFS]
	[FFS]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
RSRP is estimated for Cell 2 during the restricted measurement subframes for neighbour cells. RSRP is estimated for Cell 1 during the PCell restricted subframes.
Note 6:
These channels are not transmitted in Cell 1 during MBSFN ABS subframes.


Test Requirements

In the test, the RSRQ measurement accuracy under time domain measurement resource restriction shall fulfil the requirements in Section 9.1.5.2
3
Conclusion 

In conclusion, we have provided the test case to verify the core requirements in section 9.1.5.2 for the Rel-10 eICIC RRM requirements concerning the TDD: Absolute RSRQ Accuracy under Time Domain Measurement Resource Restriction. A text proposal is provided in Section 5.
4
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Text Proposal

<Start of text proposal for new section>

A.9.2.8
TDD RSRQ under Time Domain Measurement Resource Restriction with MBSFN ABS
A.9.2.8.1
Test Purpose and Environment
The purpose of this test is to verify that the RSRQ measurement accuracy under time domain measurement resource restriction is within the specified limits under AWGN propagation conditions. This test will verify the absolute RSRQ accuracy under time domain measurement resource restriction specified in Section 9.1.5.2.

A.9.2.8.2
Test Parameters
The test parameters are given in Tables A.9.2.8.2-1 and A.9.2.8.2-2 below. In this test case there are two cells on the same frequency used in this test case. In the test, Cell 1 is the serving/aggressor cell and Cell 2 is the measured cell. The absolute RSRQ accuracy is verified on the measured cell (Cell 2). The time offset between cells is 3 (s. 

The ABS subframe is only the MBSFN subframe. The MBSFN ABS pattern is configured in Cell 1 in this test. The time domain measurement resource restriction pattern configured for the measured cell (Cell 2) indicates at least one subframe per radio frame for performing the RSRQ measurement. The RSRQ measurement is not performed in any subframe other than those indicated by the time domain measurement resource restriction pattern configured for the measured cell (Cell 2). The UE is configured by higher layers with a time domain measurement restriction pattern for performing measurements.
A.9.2.8.2-1: General test parameters for TDD RSRQ under time domain measurement resource restriction with MBSFN ABS

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters Note 1
	
	DL Reference Measurement Channel R.0 TDD
	As specified in section A.3.1.1.2

	PCFICH/PDCCH/PHICH parameters Note 1
	
	DL Reference Measurement Channel R.6 TDD
	As specified in section A.3.1.2.2

	Serving cell (PCell)
	
	Cell 1
	Also the aggressor cell on E-UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell to be identified on E-UTRA RF channel number 1

	E-UTRA RF Channel Number
	
	1
	One  E-UTRA FDD carrier frequency is used

	Channel Bandwidth (BWchannel)
	MHz
	10
	For all cells in the test

	CP length
	
	Normal
	

	Special subframe configuration Note 2
	
	6
	As specified in table 4.2-1 in TS 36.211 [16]. The same configuration in both cells

	Uplink-downlink configuration Note 2
	
	1
	As specified in table 4.2-2 in TS 36.211 [16]. The same configuration in both cells

	DRX
	
	OFF
	

	Time offset between cells
	
	3 (s
	Synchronous cells

	Physical cell ID PCI
	
	(PCIcell1 - PCIcell2 ) mod 6 = 0
	Cell PCIs are selected so that the condition is met (colliding CRS)

	Cell 1 MBSFN ABS pattern
	
	‘00001000000000100000’
	ABS subframe is only MBSFN subframe. TDD ABS Pattern Info IE, as defined in TS 36.423 [28], clause 9.2.54. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string (20)  for UL/DL subframe configuration 1~5 divided by 10.
Configured in Cell 1.  

	Time domain measurement resource restriction pattern for PCell (Cell 1) measurements on RF Channel 1
	
	‘10000000001000000000’
	Time domain measurement resource restriction pattern for PCell measurement signalled to the UE in measSubframePatternPCell. The IE MeasSubframePattern is used to specify the time domain measurement resource restriction as defined in TS 36.331 [2], clause 6.3.6. Configured for Cell 1 measurements.

	Time domain measurement resource restriction pattern for neighbour cell (Cell 2) measurements on RF Channel 1
	
	‘00001000000000100000’
	Time domain measurement resource restriction pattern for neighbour cell measurement signalled to the UE in measSubframePatternNeigh The IE MeasSubframePattern is used to specify the time domain measurement resource restriction as defined in TS 36.331 [2], clause 6.3.6. Configured for Cell 2 measurements.

	Note 1:
These channels are not transmitted in Cell 1 during MBSFN ABS subframes.
Note 2:
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in 3GPP TS 36.211


A.9.2.8.2-2: Cell specific test parameters for TDD RSRQ under time domain measurement resource restriction with MBSFN ABS
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	OCNG Patterns defined in A.3.2.2.5 (OP.5 TDD) and A.3.2.2.6 (OP.6 TDD) Note6
	
	OP.5 TDD
	OP.6 TDD
	OP.5 TDD
	OP.6 TDD
	OP.5 TDD
	OP.6 TDD

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH allocation
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	13—36
	-
	13—36
	-
	13—36
	-

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1
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	Bands 33, 34, 35, 36, 37, 38, 39, 40
	dBm/15 kHz
	-84.76
	-84.76
	-103.85
	-103.85
	-116

	
	Bands 42, 43
	
	
	
	
	
	-115

	
	Band 41
	
	
	
	
	
	-114
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	dB
	[-1.76]
	[-1.76]
	[-4.7]
	[-4.7]
	[-5.46]
	[-5.46]

	RSRPNote3
	Bands 33, 34, 35, 36, 37, 38, 39, 40
	dBm/15 kHz
	[-81.76]
	[-81.76]
	[-106.75]
	[-106.75]
	[-120]

	
	Bands 42, 43
	
	
	
	
	
	[-119]
	[-119]

	
	Band 41
	
	
	
	
	
	[-118]
	[-118]

	RSRQNote3
	Bands 33, 34, 35, 36, 37, 38, 39, 40
	dB
	[-14.77]
	[-14.77]
	[-16.76]
	[-16.76]
	[-17.33]
	[-17.33]

	
	Bands 42, 43
	
	
	
	
	
	
	

	
	Band 41
	
	
	
	
	
	
	

	IoNote3
	Bands 33, 34, 35, 36, 37, 38, 39, 40
	dBm/9 MHz
	[-50]
	[-50]
	[-73]
	[-73]
	[-85.67]

	
	Bands 42, 43
	
	
	
	
	
	[-84.67]

	
	Band 41
	
	
	
	
	
	[-83.67]
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 Note5
	dB
	[5]
	[-2]
	[5]
	[-2]
	[5]
	[-4]
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)MBSFN ABS
	dB
	[5]
	N/A
	[5]
	N/A
	[5]
	N/A

	CRS 
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	dB
	[FFS]
	[FFS]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
RSRP is estimated for Cell 2 during the restricted measurement subframes for neighbour cells. RSRP is estimated for Cell 1 during the PCell restricted subframes.
Note 6:
These channels are not transmitted in Cell 1 during MBSFN ABS subframes.


A.9.2.8.3
Test Requirements
In the test, the RSRQ measurement accuracy under time domain measurement resource restriction shall fulfil the requirements in Section 9.1.5.2
<End of text proposal for new section>
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