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1
Introduction and Background
In UTRA, the side conditions of CPICH_RSCP which are valid for intra/ inter-frequency measurement accuracy requirements are specified for each frequency band in TS25.133 [1] as follows:


CPICH_RSCP|dBm ( -114 dBm for Bands I, IV, VI, X, XI, XIX and XXI


CPICH_RSCP|dBm ( -113 dBm for Band IX,


CPICH_RSCP|dBm ( -112 dBm for Bands II, V and VII,


CPICH_RSCP|dBm ( -111 dBm for Band III, VIII, XII, XIII, XIV and XX.

Accordingly, the measured CPICH RSCPs in the test cases defined in Annex. A of TS25.133 [1] are assumed to be the lowest level which are specified like above to verify if the UE meets the core requirements in such radio conditions. For instance, more specifically, the CPICH RSCPs in the test parameter tables, both Test 3 of Table A.9.1 and Test 2 of Table A.9.2 are assumed to be -114 dBm for Band I as well as for other Bands. The test cases in TS 25.133 [1] where the test parameters are defined are attached in Annex for information.
In E-UTRA, in a similar manner, the side conditions of RSRP for intra/ inter-frequency measurement accuracy requirements are specified for each frequency band in TS36.133 [2] as below:
RSRP|dBm( -127 dBm for Bands 1, 4, 6, 10, 11, 18, 19, 21, 33, 34, 35, 36, 37, 38, 39, 40, 

RSRP|dBm( -126 dBm for Bands 9, 

RSRP|dBm( -125 dBm for Bands 2, 5, 7,
RSRP|dBm( -124 dBm for Bands 3, 8, 12, 13, 14, 17, 20.

However, the measured RSRPs in the test cases defined in Annex. A of TS36.133 [2] are assumed to be quite higher than the lowest values which are specified. Specifically, for instance the measured RSRP is assumed to be -117 dBm and -121 dBm for Band 1 in the test cases for intra/ inter-frequency RSRP measurement accuracy test cases respectively.
This contribution discusses and proposes refinement of RSRP levels in the test cases to verify if UE conforms to the requirements in such lower RSRP regions in E-UTRA.
2
Discussion
To remind how to determine and specify the lower limits of RSRP as side conditions for the measurement accuracy requirements, the calculation and assumptions are presented as follows according to [3]:
· The minimum level for RSRP for Band I = -127 (= -132 + 9 – 6 + 2) dBm 
· Thermal noise per sub-carrier bandwith (15 MHz) = -132 dBm

· Noise figure (NF) is assumed to be 9 dB
· Ês/Iot is assumed to be -6 dB

· Implementation impairments is assumed to be 2 dB
· Note. The above calculations for Band 1 are shown as an example and the requirements for other Bands are specified based on that for Band 1 taking into account the reference sensitivities on each frequency band [4].
It might seem that the minimum level (-127 dBm) for RSRP is much lower than that for CPICH RSCP (-114 dBm). However, the definition of RSRP is different from that of CPICH RSCP, and it is defined in TS36.214 [4] that RSRP is measured as the power contribution of reference signals per resource element, i.e., RSRP is the received power per 15 kHz while CPICH_RSCP is measured over 3.84 MHz. 
From a cell coverage point of view, if it is assumed that the same BS max power would apply to both UTRA and E-UTRA, achievable path loss could be calculated based on the lowest received power using the following calculations:

· UTRA Pathloss = 43 – 10 – (-114) = 147 [dB]

· WCDMA BS max power = 43 dBm

· CPICH Ec/Ior = -10 dB
· CPICH RSCP = -114 dBm

· E-UTRA Pathloss = 43 – 10*log10(300) – (- 127) = 145 dB [dB]
· LTE BS max power = 43 dBm

· 300 sub-carriers (5 MHz Channel BW)
· RSRP = -127 dBm
The above calculation indicates that the lowest value for RSRP in E-UTRA measurement accuracy requirements is 2 dB higher than that in UTRA from path loss point of view.
Based on the above analysis, it is reasonable and feasible that the RSRP levels in the current test cases could be stepped down to the lowest value, i.e. -127 dBm etc. as well all UTRA to verify if the UE meets the requirements in lower RSRP regions. Therefore, we propose that the RSRP levels of measurement accuracy test cases in TS 36.133 [2] should be modified to the lowest value specified to ensure if the UE meet the requirements.
Proposal: The RSRP levels in current test cases in TS 36.133 for measurement accuracy should be refined in order to ensure that the UE meets the requirements in lower RSRP regions.

It should be noted that the proposals are just refinement of the current test cases so that the number of test cases would not be increased and no new work can be expected in the group. If we were to still have remaining issues for the refinement, they might be whether such low levels are settable in terms of test tolerances such as SS uncertainties etc. so that we are happy to draft an LS to ask RAN5 if the refinement is feasible to keep RAN4 radio condition requirements in their tests.
3
Conclusions
This contribution discussed and proposed refinement of RSRP levels in the test cases to verify if UE conforms to the requirements in such lower RSRP regions in E-UTRA.
Proposal: The RSRP levels in current test cases in TS 36.133 for measurement accuracy should be refined in order to ensure that the UE meets the requirements in lower RSRP regions.
The corresponding CRs for Rel.9 and 10 are also provided in [6, 7] respectively.
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Annex. Test cases for CPICH RSCP measurement accuracy
A.9.1.1
CPICH RSCP

A.9.1.1.1
Test Purpose and Environment

The purpose of this test is to verify that the CPICH RSCP measurement accuracy is within the specified limits. This test will verify the requirements in section 9.1.1.

A.9.1.1.1.1
Intra frequency test parameters

In this case all cells are on the same frequency. Both CPICH RSCP intra frequency absolute and relative accuracy requirements are tested by using test parameters in Table A.9.1.
Table A.9.1: CPICH RSCP Intra frequency test parameters

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

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

	UTRA RF Channel number
	
	Channel 1
	Channel 1
	Channel 1

	CPICH_Ec/Ior
	dB
	-10
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15
	-15

	DPCH_Ec/Ior
	dB
	-15
	-
	-15
	-
	-15
	-

	OCNS_Ec/Ior
	dB
	-1.11
	-0.94
	-1.11
	-0.94
	-1.11
	-0.94

	Ioc
	Band I, IV, VI, X, XI, XIX, XXI
	dBm/3,84 MHz
	-77.54
	-59.98
	-97.47

	
	Band II, V, VII
	
	
	
	-95.47

	
	Band III, VIII, XII, XIII, XIV, XX
	
	
	
	-94.47

	
	Band IX (Note 2)
	
	
	
	-96.47

	Îor/Ioc
	dB
	4
	0
	9
	0
	0
	-6.53

	CPICH RSCP, Note 1
	Band I, IV, VI, X, XI, XIX, XXI
	dBm
	-83.5
	-87.5
	-60.98
	-69.88
	-107.47
	-114.0

	
	Band II, V, VII
	
	
	
	
	
	-105.47
	-112

	
	Band III, VIII, XII, XIII, XIV, XX
	
	
	
	
	
	-104.47
	-111

	
	Band IX (Note 2)
	
	
	
	
	
	-106.47
	-113

	Io, Note 1
	Band I, IV, VI, X, XI, XIX, XXI
	dBm/3,84 MHz
	-71
	-50
	-94

	
	Band II, V, VII
	
	
	
	-92

	
	Band III, VIII, XII, XIII, XIV, XX
	
	
	
	-91

	
	Band IX (Note 2)
	
	
	
	-93

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	NOTE 1:
CPICH RSCP and Io levels have been calculated from other parameters for information purposes. They are not settable parameters themselves.

NOTE 2:
For the UE which supports both Band III and Band IX operating frequencies, the measurement performance requirements for Band III shall apply to the multi-band UE.

	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 loose the Cell 2 in between the tests.


A.9.1.1.1.2
Inter frequency test parameters

In this case both cells are on different frequencies and compressed mode is applied. The gap length is 7, detailed definition is in TS 25.101 annex A.5, Set 1 of Table A.22. . CPICH RSCP inter frequency relative accuracy requirements are tested by using test parameters in Table A.9.2.
Table A.9.2: CPICH RSCP Inter frequency tests parameters

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	UTRA RF Channel number
	
	Channel 1
	Channel 2
	Channel 1
	Channel 2

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15

	DPCH_Ec/Ior
	dB
	-15
	-
	-15
	-

	OCNS_Ec/Ior
	dB
	-1.11
	-0.94
	-1.11
	-0.94

	Ioc
	Band I, IV, VI, X, XI, XIX, XXI
	dBm/3,84 MHz
	-60.00
	-60.00
	-84.00
	-94.46

	
	Band II, V, VII
	
	
	
	-82.00
	-92.46

	
	Band III, VIII, XII, XIII, XIV, XX
	
	
	
	-81.00
	-91.46

	
	Band IX (Note 2)
	
	
	
	-83.00
	-93.46

	Îor/Ioc
	dB
	9.54
	9.54
	0
	-9.54

	CPICH RSCP, Note 1
	Band I, IV, VI, X, XI, XIX, XXI
	dBm
	-60.46
	-60.46
	-94.0
	-114.0

	
	Band II, V, VII
	
	
	
	-92.0
	-112.0

	
	Band III, VIII, XII, XIII, XIV, XX
	
	
	
	-91.0
	-111.0

	
	Band IX (Note 2)
	
	
	
	-93.0
	-113.0

	Io, Note 1
	Band I, IV, VI, X, XI, XIX, XXI
	dBm/3,84 MHz
	-50.00
	-50.00
	-81.0
	-94.0

	
	Band II, V, VII
	
	
	
	-79.0
	-92.0

	
	Band III, VIII, XII, XIII, XIV, XX
	
	
	
	-78.0
	-91.0

	
	Band IX (Note 2)
	
	
	
	-80.0
	-93.0

	Propagation condition
	-
	AWGN
	AWGN

	NOTE 1:
CPICH RSCP and Io levels have been calculated from other parameters for information purposes. They are not settable parameters themselves.

NOTE 2:
For the UE which supports both Band III and Band IX operating frequencies, the measurement performance requirements for Band III shall apply to the multi-band UE.

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


A.9.1.1.2
Test Requirements

The CPICH RSCP measurement accuracy shall meet the requirements in section 9.1.1.

