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9.1.59
TDD RSRP Intra frequency case for Cat-M1 UE in CEModeB
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
· Test tolerances and test requirement values
· The cell mapping needs to be defined
9.1.59.1
Test purpose
The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements for TDD intra frequency RSRP measurements for Cat-M1 UE in CEModeB.
9.1.59.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1.
9.1.59.3
Minimum conformance requirements

The Intra-frequency absolute RSRP measurements for UE category M1 shall meet the absolute accuracy requirements defined in TS 36.133 [4] clause 9.1.21.3. The Intra frequency relative RSRP measurements for UE category M1 shall meet the relative accuracy requirements defined in TS 36.133 [4] clause 9.1.21.4. 
The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.59.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex I.3.1 for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.59.3-1: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for FDD and TDD 

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(8
	(11
	-15≤Ês/Iot≤-12 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	(7
	(10
	(-12 dB
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(10
	(13
	-15≤Ês/Iot≤-12 dB
	FDD_A, TDD_A, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_N
	N/A
	-70
	-50

	(9
	(12
	(-12 dB
	
	
	
	

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

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency for category M1 UE.
The accuracy requirements in Table 9.1.59.3-2 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex I.3.8 for a corresponding Band.
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.59.3-2: RSRP Intra frequency relative accuracy for UE category M1 with CE mode B for FDD and TDD 

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(4
	(4
	(-12 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(5
	(5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

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

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.


The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.1.59.3-3. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.59.3-3: RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm


The normative reference for this requirement is TS 36.133 [4] clause 9.1.21.3, clause 9.1.21.4, clause 9.1.21.5 and A.9.1.59.
9.1.59.4
Test description

9.1.59.4.1
Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH, as defined in TS 36.508 [7] clause 4.1. 

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are as defined in clause 9.1.59.4.3

4.
All cells are in the same carrier frequency. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.
9.1.59.4.2
Test procedure
1.
Ensure that the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.

2.
Set the parameters according to Table 9.1.59.5-1 as appropriate. Propagation conditions are set according to Annex B.1.

3.
The SS shall transmit the RRCConnectionReconfiguration message on Cell 1.

4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.

5.
The UE shall transmit periodically MeasurementReport messages.

6.
After 10s wait from Step 3, the SS shall check the reported RSRP values in periodical MeasurementReport messages.
The reported RSRP value of Cell 2 reported by the UE is compared to the actual RSRP value according to Table 9.1.59.5-2. This counts as a Pass or Fail for the event “Cell 2”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
The reported RSRP value of Cell 2 is compared to the reported RSRP value of Cell 1 for each MeasurementReport message according to Table 9.1.59.5-3. This counts as a Pass or Fail for the event “Cell 1-2”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
7.
The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.

8.
Repeat step 1-7 for each sub-test in Table 9.1.59.5-1 as appropriate.
Each of the events “Cell 2” and “Cell 1-2” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.

If all events pass for each scenario, the test passes. If one event fails, the test fails.
9.1.59.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeB and the following exceptions:

Table 9.1.59.4.3-1: Common Exception messages for TDD RSRP Intra frequency case for Cat-M1 UE in CEModeB test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.5-1a with Gap Pattern Id = 0
Table H.3.5-3a


Table 9.1.59.4.3-2: MeasResults: Additional TDD RSRP Intra frequency case for Cat-M1 UE in CEModeB test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement identity for which the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	Set according to specific test
	

	     rsrqResult
	INTEGER(0..34)
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	


Table 9.1.59.4.3-3: MeasResultListEUTRA: Additional TDD RSRP Intra frequency case for Cat-M1 UE in CEModeB test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId from Cell2
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	
	Set according to specific test
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	


9.1.59.5
Test requirement

Table 9.1.59.5-1 defines the primary level settings including test tolerances for all tests.

The RSRP absolute accuracy shall meet the reported values test requirements in table 9.1.59.5-2.

The RSRP relative accuracy shall meet the reported values test requirements in table 9.1.59.5-3.
Table 9.1.59.5-1: TDD RSRP Intra frequency test parameters for Cat-M1 UE in CEModeB
	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

	Special subframe configurationNote1
	
	6
	6
	6

	Uplink/downlink configurationNote1
	
	1
	1
	1

	Measurement bandwidth
	
[image: image1.wmf]PRB

n


	22—27
	22—27
	22—27

	PDSCH Reference measurement channel
	
	R.18 TDD
	-
	R.18 TDD
	-
	R.18 TDD
	-

	PDSCH allocation
	
[image: image2.wmf]PRB

n


	13—36 
	-
	13—36 
	-
	13—36 
	-

	MPDCCH Reference measurement channel
	
	R.16 TDD
	R.16 TDD
	R.16 TDD

	OCNG Patterns
	
	OP.11 TDD
	OP.2 TDD
	OP.11 TDD
	OP.2 TDD
	OP.11 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2 
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Note3
	Bands TDD_A
	dBm/15 kHz
	-99+TT
	-79+TT
	-116+TT

	
	Bands TDD_C
	
	
	
	-115+TT

	
	Bands TDD_E
	
	
	
	-114+TT
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N

Ê


	dB
	-12+TT
	-14+TT
	-12+TT
	-14+TT
	-12+TT
	-14+TT

	
[image: image5.wmf]ot

s

I

Ê


	dB
	-12.17+TT
	-14.27+TT
	-12.17+TT
	-14.27+TT
	-12.17+TT
	-14.26+TT

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-101+TT
	-113+TT
	-91+TT
	-93+TT
	-119+TT
	-121+TT

	
	Bands TDD_C
	
	
	
	
	
	-118+TT
	-120+TT

	
	Bands TDD_E
	
	
	
	
	
	-117+TT
	-119+TT

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-70.79+TT
	-50.79+TT
	-78.79+TT

	
	Bands TDD_C
	
	
	
	-77.79+TT

	
	Bands TDD_E
	
	
	
	-76.79+TT

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in TS 36.211.

Note 2:
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 3:
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 
[image: image6.wmf]oc
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 to be fulfilled.

Note 4:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.59.5-2: TDD RSRP Intra frequency absolute accuracy requirements for the reported values for Cat-M1 UE in CEModeB
	Normal Conditions
	Event
	
	Test 1
	Test 2
	Test 3

	Lowest reported value (Cell 2)
	Cell 2
	Bands TDD_A
	RSRP_[FFS]
	RSRP_[FFS]
	RSRP_[FFS]

	
	
	Bands TDD_C
	
	
	RSRP_[FFS]

	
	
	Bands TDD_E
	
	
	RSRP_[FFS]

	Highest reported value (Cell 2)
	Cell 2
	Bands TDD_A
	RSRP_[FFS]
	RSRP_[FFS]
	RSRP_[FFS]

	
	
	Bands TDD_C
	
	
	RSRP_[FFS]

	
	
	Bands TDD_E
	
	
	RSRP_[FFS]

	Extreme Conditions
	Event
	
	Test 1
	Test 2
	Test 3

	Lowest reported value (Cell 2)
	Cell 2
	Bands TDD_A
	RSRP_[FFS]
	RSRP_[FFS]
	RSRP_[FFS]

	
	
	Bands TDD_C
	
	
	RSRP_[FFS]

	
	
	Bands TDD_E
	
	
	RSRP_[FFS]

	Highest reported value (Cell 2)
	Cell 2
	Bands TDD_A
	RSRP_[FFS]
	RSRP_[FFS]
	RSRP_[FFS]

	
	
	Bands TDD_C
	
	
	RSRP_[FFS]

	
	
	Bands TDD_E
	
	
	RSRP_[FFS]


Table 9.1.59.5-3: TDD RSRP Intra frequency relative accuracy requirements for the reported values for Cat-M1 UE in CEModeB
	
	Event
	Test 1

All bands
	Test 2
All bands
	Test 3
All bands

	Normal Conditions
	
	

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRP_Cell 1 – [FFS]
	RSRP_Cell 1 – [FFS]
	RSRP_Cell 1 – [FFS]

	Highest reported value (Cell 2)
	
	RSRP_Cell 1 + [FFS]
	RSRP_Cell 1 + [FFS]
	RSRP_Cell 1 + [FFS]

	Extreme Conditions
	
	

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRP_Cell 1 – [FFS]
	RSRP_Cell 1 – [FFS]
	RSRP_Cell 1 – [FFS]

	Highest reported value (Cell 2)
	
	RSRP_Cell 1 + [FFS]
	RSRP_Cell 1 + [FFS]
	RSRP_Cell 1 + [FFS]


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
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