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1
Introduction and Background
In RAN4 #58 in Taipei, it was discussed and pointed out in [1] that the current RSRP levels set for Intra/ Inter-frequency RSRP measurement accuracy test cases are much higher than those defined as minimum applicable side conditions in TS36.133 [2]. Therefore, it can not be guaranteed that the UE measures RSRP with specified accuracy around very low RSRP region such as Qrxlevmin. Following that, refinements of RSRP values in the existing test cases have been proposed in order to lower them to the minimum RSRP in the specification, i.e. -127 dBm for Band 1 in the recent meetings [3]. However, the test cases are defined to verify the measurement accuracy for both the serving and neighbour cells and there were some arguments that if the RSRP is modified to be so low, it would be in a thermal-noise-limited condition so that the actual SINR at UE under the test will be too low to comply with the assumptions, especially for the intra-frequency neighbour cells. In this contribution, we propose to introduce a new test case as an alternative idea to verify the UE measurement accuracy in lower RSRP.
2
Discussion
In general, the motivation of introduction of the test with lower RSRP is to ensure that UE measurement accuracy performances meet the requirements in not only interference-limited but also noise-limited regions. The performance in noise-limited scenarios is also important from coverage point of view. In fact, Qrxlevmin, which is defined as the required minimum received RSRP in the cell for cell selection/ re-selection in TS36.304 [4], is set -130 dBm in TS36.508 (Common test environments), which is widely utilized for the conformance tests. It should be noted that -130 dBm is lower than the minimum RSRP levels, i.e. -127 dBm for Band 1 which are specified in TS36.133. In this sense, a test case, in which UE measurement accuracy is evaluated in lower RSRP around Qrxlevmin (at least the minimum RSRP value, i.e. -127 dBm for Band 1 specified for RRM), is strongly needed at least for the serving cell measurement because anyway Qrxlevmin is used for the serving cell. Therefore, we would like to propose a new test case as follows:

Test objective:

The purpose of this test is to verify UE measurement performance in low RSRP for the serving cell only. Both RSRP and RSRQ measurement accuracy requirements on the serving cell are verified in the test case. However, only absolute accuracy can be verified in the test since there is no neighbour cell to be compared. In order not to increase the number of test cases, only one test case will be introduced for both requirements.
Number of cells and received levels:

There is only one cell which is the serving in the test and Noc is used in order to simulate interference from cells that are not defined:

· Cell 1 is assumed to be the serving cell which UE under the test continuously camps on.
· Noc is set -126 dBm in order to keep SINR at the UE high enough since it will be in the thermal-noise-limited regions. According to the calculation below, the SINR would be about -5.76 dB and it is felt that it would not be so low to impact on the UE performance.
· The SINR = -5.76 dB ( = -127 dB / (-126 dB + -123 dB))

· The RSRP of the serving cell: -127 dBm

· There is no other cell in the test.

· Noc: -126 dBm

· UE thermal noise: -123 dB (-132 dB : Thermal noise/ 15 kHz + 9 dB: Noise Figure)
Test requirements:

Both RSRP and RSRQ measurement accuracy on the serving cell are verified in the test case. However, only absolute accuracy can be verified in the test since there is no neighbour cell to be compared. In order not to increase the number of test cases, only one test case will be introduced for both the RSRP and RSRQ requirements.
3
Text proposal of the proposed test case
In this section, we provide a text proposal for the new test case utilizing and re-using the current test cases for RSRP/ RSRQ measurement accuracy requirements as much as possible. It is noted that this is FDD case as an example only but once it is agreed, TDD cases will also be introduced accordingly.
****************************************************************************************
A.9.x.1
FDD Intra frequency serving cell case 
A.9.x.x.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP/ RSRQ absolute measurement accuracy is within the specified limits. This test will verify the requirements in Section 9.1.2.1 and 9.1.2.5 for FDD intra frequency measurements.

A.9.x.x.2
Test parameters

In this set of test case there is only the serving cell. Absolute accuracy of RSRP/ RSRQ intra frequency measurements for the serving cell is tested by using the parameters in Table A.9.x.x.2-1. In the test case, Cell 1 is the serving cell.
Table A.9.x.x.2-1: RSRP FDD Intra frequency test parameters

	Parameter
	Unit
	Test

	
	
	Cell 1

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	Measurement bandwidth
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	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	R.0 FDD

	PDSCH allocation
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	13—36

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.6 FDD

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD)
	
	OP.1 FDD

	PBCH_RA
	dB
	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 1, 4, 6, 10, 11, 18, 19, 21, 23 and 24
	dBm/15 kHz
	-126

	
	Bands 2, 5 and 7
	
	

	
	Band 25
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	

	
	Band 9
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	dB
	-1

	RSRPNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23 and 24
	dBm/15 kHz
	-127

	
	Bands 2, 5 and 7
	
	

	
	Band 25
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	

	
	Band 9
	
	

	RSRQNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23 and 24
	dB
	-12.07

	
	Bands 2, 5 and 7
	
	

	
	Band 25
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	

	
	Band 9
	
	

	IoNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23 and 24
	dBm/9 MHz
	-95.68

	
	Bands 2, 5 and 7
	
	

	
	Band 25
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	

	
	Band 9
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	dB
	-1

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

Note 4: RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.


A.9.x.x.3
Test Requirements
The absolute RSRP and RSRQ measurement accuracy shall fulfil the requirements in section 9.1.2.1 and 9.1.5.1 respectively.
****************************************************************************************
4
Conclusions
This contribution provides an alternative way to verify UE measurement accuracy in lower RSRP regions and propose to add a new test case for the serving cell measurement only.
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