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1. Introduction

This objective of a set of test cases presented in this contribution is to verify RSRP measurement requirements. The test case will be introduced in annex of TS 36.133. 
2. Summary of Test
Test scenarios and objective:

A number of test cases are proposed to allow testing of the following RSRP requirements defined in sections 9.1.2-9.1.3 in TS 36.133:

· Intra-frequency RSRP absolute accuracy

· Intra-frequency RSRP relative accuracy

· Inter-frequency RSRP absolute accuracy

· Inter-frequency RSRP relative accuracy

The tests are defined so that the above RSRP accuracies are tested in wide range of side conditions: frequency bands, Io levels, geometry factors etc. The approach used here is quite similar to the one used for testing of RSCP in WCDMA in TS 25.133, [5]. 

The tests are defined in AWGN since it is difficult to set proper levels (e.g. Io etc), which are critical for the testing of accuracies. 

Background:
According to the definition of RSRP in [4]: “Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth. […]”.
If looking over the DL system bandwidth
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, e.g. 9 MHz for a cell with 10 MHz bandwidth, and for a scenario with constant EPRE in each cell and AWGN propagation conditions, 
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are related in the following manner:

[image: image5.wmf]÷

ø

ö

ç

è

æ

+

×

×

×

=

÷

ø

ö

ç

è

æ

+

×

×

=

å

å

i

ot

i

S

ot

RB

sc

DL

RB

i

i

S

ot

RB

sc

DL

RB

o

I

E

I

N

N

E

I

N

N

I

,

,

ˆ

1

ˆ

                         (1)
Where 
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denotes the contribution from, and 
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 the geometry factor for, the i:th intra-frequency cell. In case of inter-frequency tests, each carrier has an individual 
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 and hence
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The WCDMA analogies in [5] to 
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. Another quantity of interest in WCDMA is
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, which states the fraction of the total Node B transmit power used for the common pilot channel (P-CPICH). The ideal RSCP [6], assuming averaging to the extent that the interference is fully suppressed, is then obtained as:
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This is interpreted as the transmitted energy per CPICH chip times the attenuation due to the radio channel. The quality of the estimate is UE implementation specific and accounted for by tolerances in the requirements.
For E-UTRAN, and under the assumption of constant EPRE over the bandwidth, i.e., no boosting of RS or channels, the corresponding quantity becomes
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As for WCDMA, the quality of the estimate is implementation specific and is accounted for by tolerances in the requirements.
Calculations:

Intra-frequency example:
To exemplify how the test cases are defined, consider Test case 1 for intra frequency further below.

Using Io and Ês/Iot as input, Iot can be calculated from (1) as follows:
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Then, the ideal RSRP values are calculated as
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Inter-frequency example:
For inter frequency, Iot is separate for each band and the same calculations can be applied, this time omitting one of the cells. In some cases RSRP and Ês/Iot may be the input parameters; then the expressions should be modified accordingly.
Note that in the tables Io is given for the DL system BW, i.e., 9 MHz. If Io over full channel bandwidth is needed, then 
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 should be added to the current Io values, representing noise sources within the 10 MHz bandwidth but outside the 9 MHz DL system bandwidth.

Other details relevant to this set of tests are explained in [1-3], and OCNG patterns to be used in the proposed tests are detailed in [7].
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4. Proposed Test Case

A.9
Measurement Performance Requirement
A.9.1 Measurement Performance for UE

A.9.1.1 RSRP

A.9.1.1.1 Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.2 and 9.1.3.
A.9.1.1.1.1 Intra frequency test parameters

In this test case all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.1.1.1-1. For the active cell 1, OCNG Pattern 1 shall be used, and the UE under test shall have resources allocated in the central 24 PRBs. For target cell 2, OCNG shall be used in all physical resource blocks (PRBs) to model full cell load by virtual UEs.
In case of TDD, special subframe configuration 0 and uplink-downlink configuration 1, Tables 4.2-1 and 4.2-2 in TS 36.211, shall be used.

Table A.9.1.1.1.1-1: RSRP Intra frequency test parameters

	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

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RB
	
	
	
	

	SSS_RB
	
	
	
	

	PCFICH_RA
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote 1
	
	
	
	

	OCNG_RBNote 1 
	
	
	
	

	 IotNote 2


	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	dBm/15 kHz
	-105.33 
	-87.76
	-116

	
	Bands 2, 5, 7 and 11
	
	
	
	-112

	
	Bands 3, 8, 13, …
	
	
	
	-113

	
	Band 9
	
	
	
	-115

	Ês/Iot
	dB
	4
	0
	9
	0
	0
	-5

	RSRPNote 3
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	dBm/15 kHz
	-101.33
	-105.33
	-78.76
	-87.76
	-116
	-121

	
	Bands 2, 5, 7 and 11
	
	
	
	
	
	-112
	-119

	
	Bands 3, 8, 13, …
	
	
	
	
	
	-113
	-118

	
	Band 9
	
	
	
	
	
	-115
	-120

	IoNote 3
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	dBm/9 MHz
	-71
	-50
	-84.57

	
	Bands 2, 5, 7 and 11
	
	
	
	-80.57

	
	Bands 3, 8, 13, …
	
	
	
	-81.57

	
	Band 9
	
	
	
	-83.57

	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 Iot to be fulfilled.

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

	Tests shall be done sequentially. Test 1 shall be done first. After Test 1 has been executed test parameters for Tests 2 and 3 shall be set within 5 seconds so that UE does not lose the Cell 2 in between the tests.


A.9.1.1.1.2 Inter frequency test parameters

In this test case the two cells are on different carrier frequencies and measurement gaps are provided. Gap pattern configuration # 0 defined in Table 8.1.2.1-1 shall be used. Both RSRP inter frequency absolute and relative accuracy requirements are tested by using test parameters in Table A.9.1.1.1.2-1. For the active cell 1, OCNG Pattern 1 shall be used, and the UE under test shall have resources allocated in the central 24 PRBs. For target cell 2, OCNG shall be used in all physical resource blocks (PRBs) to model full cell load by virtual UEs.
In case of TDD, special subframe configuration 0 and uplink-downlink configuration 1, Tables 4.2-1 and 4.2-2 in TS 36.211, shall be used.
Table A.9.1.1.1.2-1: RSRP Inter frequency test parameters
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2
	1
	2

	BWchannel 
	MHz
	10
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RB
	
	
	

	SSS_RB
	
	
	

	PCFICH_RA
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote 1
	
	
	

	OCNG_RBNote 1 
	
	
	

	 IotNote 2


	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	dBm/15 kHz
	-88.19
	-88.19 
	-109
	-116

	
	Bands 2, 5, 7 and 11
	
	
	
	-107
	-114

	
	Bands 3, 8, 13, …
	
	
	
	-106
	-113

	
	Band 9
	
	
	
	-108
	-115

	Ês/Iot
	dB
	10
	10
	14
	-5

	RSRPNote 3
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	dBm/15 kHz
	-78.19
	-78.19
	-95
	-121

	
	Bands 2, 5, 7 and 11
	
	
	
	-93
	-119

	
	Bands 3, 8, 13, …
	
	
	
	-92
	-118

	
	Band 9
	
	
	
	-94
	-120

	IoNote 3
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	dBm/9 MHz
	-50
	-50
	-67.05
	-87.03

	
	Bands 2, 5, 7 and 11
	
	
	
	-65.05
	-85.03

	
	Bands 3, 8, 13, …
	
	
	
	-64.05
	-84.03

	
	Band 9
	
	
	
	-66.05
	-86.03

	Propagation condition
	-
	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 Iot to be fulfilled.

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

	Tests shall be done sequentially. Test 1 shall be done first. After Test 1 has been executed test parameters for Tests 2 shall be set within 5 seconds so that UE does not lose the Cell 2 in between the tests.


A.9.1.1.2 Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.2 and 9.1.3.
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