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1.
Introduction

The document proposes the text proposal for the RSRP absolute and relative measurement accuracy test cases in Section 4.9 of TS 36.521-3 specification.
2. Summary
The text proposals given in this document are as complete as possible given the current status of core specification TS 36.133 and the latest draft of TS 36.521-3.

The text includes the addition of the following RSRP measurement accuracy test cases in Section 4.9 of TS 36.521-3:  
- Intra-frequency Absolute RSRP Accuracy (Section 4.9.1.1.1)
- Intra-frequency Relative Accuracy of RSRP (Section 4.9.1.1.2)
- Inter-frequency Absolute RSRP Accuracy (Section 4.9.1.2.1)
- Inter-frequency Relative Accuracy of RSRP (Section 4.9.1.2.2)
Also the symbols in Section 3.2 of TS 36.121-3 are updated to align with the latest version of TS 36.133 specification. 
In the editor’s notes at the start of the test case definition, all the aspects known to be incomplete or missing are listed, allowing the current completion status of the test case to be accurately assessed. As the test case is developed, the aspects that are already addressed can be removed from the list.  

3. Recommendations

Incorporate the text into the current draft of TS 36.521-3.
<Start of modified section>
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

[…]
Values included in square bracket must be considered for further studies, because it means that a decision about that value was not taken.

BWChannel
Channel bandwidth, defined in TS 36.101 subclause 3.2
CPICH_Ec
Average energy per PN chip for the CPICH

CPICH_Ec/Io
The ratio of the received energy per PN chip for the CPICH to the total received power spectral density at the UE antenna connector.

Ec
Average energy per PN chip.

Ês

Received energy per RE (power normalized to the subcarrier spacing) during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector 
Io
The total received power density, including signal and interference, as measured at the UE antenna connector.

Ioc
The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate) of a band limited noise source (simulating interference from cells, which are not defined in a test procedure) as measured at the UE antenna connector.

Iot
The received power spectral density of the total noise and interference for a certain RE (power integrated over the RE and normalized to the subcarrier spacing) as measured at the UE antenna connector
S
Defined in TS 36.304, subclause 5.2.3.2 for E-UTRAN

SCH_Ec/Ior
The ratio of the transmit energy per PN chip of the SCH to the total transmit power spectral density at the UTRA Node B antenna connector

SCH_RP
Received (linear) average power of the resource elements that carry E-UTRA synchronisation signal, measured at the UE antenna connector
SServingCcell
Defined in TS 36.304
Sintersearch
Defined in TS 25.304, subclause 5.2.6.1.5 

Sintrasearch
Defined in TS 25.304, subclause 5.2.6.1.5 for UTRAN and in TS 36.304 , subclause 5.2.4.7 for E-UTRAN
Snonintrasearch
Defined in TS 36.304 , subclause 5.2.4.7
SsearchRAT
Defined in TS 25.304, subclause 5.2.6.1.5

Threshx, high 
Defined in TS 36.304 , subclause 5.2.4.7
Threshx, low  
Defined in TS 36.304 , subclause 5.2.4.7
Threshserving, low 
Defined in TS 36.304 , subclause 5.2.4.7

TRE-ESTABLISH-REQ
The RRC Re-establishment delay requirement, the time between the moment when erroneous CRCs are applied, to when the UE starts to send preambles on the PRACH.

Treselection
Defined in TS 25.304, subclause 5.2.6.1.5

TreselectionRAT
Defined in TS 36.304 , subclause 5.2.4.7
TreselectionEUTRAN 
Defined in TS 36.304 , subclause 5.2.4.7
TreselectionUTRAN 
Defined in TS 36.304 , subclause 5.2.4.7
TreselectionGERAN 
Defined in TS 36.304 , subclause 5.2.4.7
TS
Basic time unit, defined in TS 36.211, clause 4
















<Skipped unmodified sections>
4.9
Measurement Performance Requirements

Editor’s note: This section is incomplete. The following aspects are either missing or not yet determined:

· The intra-frequency absolute RSRP accuracy requirements are undefined

· The intra-frequency RSRQ accuracy requirements are undefined

· The inter-frequency RSRP accuracy requirements are undefined

· UTRAN FDD measurement accuracy is undefined

· GSM measurement accuracy is undefined
· The transmission scheme (1Tx,  2Tx or 4Tx) undefined
4.9.1  E-UTRAN Measurements

4.9.1.1
Intra-frequency RSRP Accuracy Requirements

4.9.1.1.1
Intra-frequency Absolute RSRP Accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· Measurement channels used are undefined

· Physical channels and signals transmitted in the test are undefined 

· Cell configurations for intra-frequency cells are undefined. 

· The intra-frequency RSRP absolute accuracy test parameters are undefined.

· The reporting interval of the periodic measurement reports are undefined

· Control of measurement reporting message are undefined

· The test requirements themselves defined in 36.133 Annex A are undefined
· The requirements for the reported values of the intra-frequency absolute RSRP accuracy measurement are undefined 
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· The Test tolerances applicable to this test are undefined
4.9.1.1.1.1
Test Purpose
To verify that the intra-frequency absolute RSRP measurement accuracy is within the specified limit for all bands as specified in clause 4.9.1.1.1.3. 

4.9.1.1.1.2
Test Applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
4.9.1.1.1.3
Minimum Conformance Requirements

The absolute accuracy of RSRP is defined as the RSRP measured from a cell on the same frequency as that of the serving cell.
The accuracy requirements in table 4.9.1.1.1.3-1 are valid under the following conditions:

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

RSRP|dBm( [-127] dBm for Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40], 
RSRP|dBm( [-126] dBm for Bands [9], 

RSRP|dBm( [-125] dBm for Bands [2, 5, 7 and 11],

RSRP|dBm( [-124] dBm for Bands [3, 8, 13 …],
[Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for reference sensitivity in TS 36.101]
Table 4.9.1.1.1.3-1: RSRP Intra frequency absolute accuracy
	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	Bands 2, 5, 7 and 11
	Bands 3, 8, 13 …
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot ( -6 dB
	dBm
	([6] 
	([9]
	 [-121dBm/15kHz … -70dBm/ BWChannel]
	[-119dBm/15kHz … -50dBm/ BWChannel]TBD
	[-118dBm/15kHz … -50dBm/ BWChannel]
	[-120dBm/15kHz … -50dBm/ BWChannel]

	RSRP for Ês/Iot ( -6 dB
	dBm
	([8] 
	([11]
	[-70dBm/ BWChannel … -50dBm/ BWChannel]
	[-119dBm/15kHz … -50dBm/ BWChannel]TBD
	[-118dBm/15kHz … -50dBm/ BWChannel]
	[-120dBm/15kHz … -50dBm/ BWChannel]

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


4.9.1.1.1.4
Test Description

4.9.1.1.1.4.1
Initial Conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [Mid Range: According to channel bandwidth and frequency band, as specified in clause FFS of this document]
1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].
5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 4.9.1.1.1.4.3.

4.9.1.1.1.4.2
Test procedure

[FFS]

4.9.1.1.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.9.1.1.1.4.4
Test requirement
FFS
4.9.1.1.2
Intra-frequency Relative Accuracy of RSRP
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The Measurement channels used are undefined

· Physical channels and signals transmitted in the test are undefined 

· Cell configurations for intra-frequency cells are undefined. 

· The intra-frequency RSRP relative accuracy test parameters are undefined.

· The reporting interval of the periodic measurement reports are undefined

· Control of measurement reporting message are undefined

· The test requirements themselves defined in 36.133 Annex A are undefined
· The requirements for the reported values of the intra-frequency relative RSRP accuracy measurement are undefined. 

· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· The Test tolerances applicable to this test are undefined
4.9.1.1.2.1
Test purpose
To verify that the intra-frequency relative accuracy measurement of RSRP is within the specified limit for all bands as specified in clause 4.9.1.1.2.3. 

4.9.1.1.2.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward.
4.9.1.1.2.3
Minimum conformance requirements

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.
The accuracy requirements in table Table 4.9.1.1.2.3-1 are valid under the following conditions:

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

RSRP1,2|dBm( [-127] dBm for Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40], 
RSRP1,2|dBm( [-126] dBm for Bands [9], 

RSRP1,2|dBm( [-125] dBm for Bands [2, 5, 7 and 11],

RSRP1,2|dBm( [-124] dBm for Bands [3, 8, 13 …],
[Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for reference sensitivity in TS 36.101]
Table 4.9.1.1.2.3-1: RSRP Intra frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	Bands 2, 5, 7 and 11
	Bands 3, 8, 13 …
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot > -3 dB
	dBm
	([2] 
	([3]
	[-121dBm/15kHz … -50dBm/ BWChannel]
	[-119dBm/15kHz … -50dBm/ BWChannel]TBD
	[-118dBm/15kHz … -50dBm/ BWChannel]
	[-120dBm/15kHz … -50dBm/ BWChannel]

	RSRP for Ês/Iot ≥ -6 dB
	dBm
	([3] 
	([3]
	[-121dBm/15kHz … -50dBm/ BWChannel]
	[-119dBm/15kHz … -50dBm/ BWChannel]TBD
	[-118dBm/15kHz … -50dBm/ BWChannel]
	[-120dBm/15kHz … -50dBm/ BWChannel]

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


4.9.1.1.2.4
Test description

4.9.1.1.2.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [Mid Range: According to channel bandwidth and frequency band, as specified in clause FFS of this document]
1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 4.9.1.1.2.4.3.

 4.9.1.1.2.4.2
Test procedure

[FFS]

4.9.1.1.2.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.9.1.1.2.4.4
Test requirement

[FFS]

4.9.1.2
Inter-frequency RSRP Accuracy Requirements

4.9.1.2.1
Inter-frequency Absolute RSRP Accuracy

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The Measurement channels used are undefined.
· Physical channels and signals transmitted in the test are undefined.
· Cell configurations for inter-frequency cells are undefined. 

· The inter-frequency RSRP absolute accuracy test parameters are undefined.

· The reporting interval of the periodic measurement reports are undefined.
· Control of measurement reporting message are undefined.
· The test requirements themselves defined in 36.133 Annex A are undefined.
· The requirements for the reported values of the inter-frequency absolute RSRP accuracy measurement are undefined. 

· The Initial Conditions including UE setup are undefined.
· The Message contents are undefined.
· The Test system uncertainties applicable to this test are undefined.
· The Test tolerances applicable to this test are undefined.
4.9.1.2.1.1
Test Purpose
To verify that the inter-frequency absolute RSRP measurement accuracy is within the specified limit for all bands as specified in clause 4.9.1.2.1.3.  

4.9.1.2.1.2
Test Applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
4.9.1.2.1.3
Minimum Conformance Requirements

The absolute accuracy of RSRP is defined as the RSRP measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table Table 4.9.1.2.1.3-1 are valid under the following conditions:

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

RSRP|dBm( [-127] dBm for Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40], 

RSRP|dBm( [-126] dBm for Bands [9], 

RSRP|dBm( [-125] dBm for Bands [2, 5, 7 and 11],

RSRP|dBm( [-124] dBm for Bands [3, 8, 13 …],
 [Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for reference sensitivity in TS 36.101]
Table 4.9.1.2.1.3-1: RSRP Inter frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	Bands 2, 5, 7 and 11
	Bands 3, 8, 13 …
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot ( -6 dB
	dBm
	([6] 
	([9]
	 [-121dBm/15kHz … -70dBm/ BWChannel]
	 [-119dBm/15kHz … -70dBm/ BWChannel]TBD
	 [-118dBm/15kHz … -70dBm/ BWChannel]
	 [-120dBm/15kHz … -70dBm/ BWChannel]

	RSRP for Ês/Iot ( -6 dB
	dBm
	([8] 
	([11]
	[-70dBm/ BWChannel … -50dBm/ BWChannel]
	[-70dBm/ BWChannel … -50dBm/ BWChannel]TBD
	[-70dBm/ BWChannel … -50dBm/ BWChannel]
	[-70dBm/ BWChannel … -50dBm/ BWChannel]

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


4.9.1.2.1.4
Test Description

4.9.1.2.1.4.1
Initial Conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [Mid Range: According to channel bandwidth and frequency band, as specified in clause FFS of this document]
1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 4.9.1.2.1.4.3.

 4.9.1.2.1.4.2
Test procedure

[FFS]

4.9.1.2.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.9.1.2.1.4.4
Test requirement
FFS
4.9.1.2.2
Inter-frequency Relative Accuracy of RSRP
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The Measurement channels used are undefined

· Physical channels and signals transmitted in the test are undefined 

· Cell configurations for inter-frequency cells are undefined. 

· The inter-frequency RSRP relative accuracy test parameters are undefined.

· The reporting interval of the periodic measurement reports are undefined

· Control of measurement reporting message are undefined

· The test requirements themselves defined in 36.133 Annex A are undefined.
· The requirements for the reported values of the inter-frequency relative  RSRP accuracy measurement are undefined. 

· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· The Test tolerances applicable to this test are undefined
4.9.1.2.2.1
Test purpose
To verify that the inter-frequency relative accuracy measurement of RSRP is within the specified limit for all bands as specified in clause 4.9.1.2.2.3. 

4.9.1.2.2.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 8 and forward.
4.9.1.2.2.3
Minimum conformance requirements

The relative accuracy of RSRP in inter frequency case is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on a different frequency.
The accuracy requirements in table Table 4.9.1.2.2.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.
RSRP1|dBm ( [-127] dBm if RSRP1 is on Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP1|dBm ( [-126] dBm if RSRP1 is on Band [9],
RSRP1|dBm ( [-125] dBm if RSRP1 is on Bands [2, 5, 7 and 11],
RSRP1|dBm ( [-124] dBm if RSRP1 is on Bands [3, 8, 13 …],],
…
RSRP2|dBm ( [-127] dBm if RSRP2 is on Bands [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP2|dBm ( [-126] dBm if RSRP2 is on Band [9],
RSRP2|dBm ( [-125] dBm if RSRP2 is on Bands [2, 5, 7 and 11],
RSRP2|dBm ( [-125] dBm if RSRP2 is on Bands [3, 8, 13 …]
[image: image1.wmf][
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[Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for reference sensitivity in TS 36.101]
Table 4.9.1.2.2.3-1: RSRP Inter frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	RSRP is on Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40
	RSRP is on Bands 2, 5, 7 and 11
	RSRP is on Bands 3, 8, 13 …
	RSRP is on Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot > -6dB
	dBm
	([6] 
	([6]
	[-121dBm/15kHz … -50dBm/ BWChannel]
	[-119dBm/15kHz … -50dBm/ BWChannel]TBD
	[-118dBm/15kHz … -50dBm/ BWChannel]
	[-120dBm/15kHz … -50dBm/ BWChannel]

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


4.9.1.2.2.4
Test description

4.9.1.2.2.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [Mid Range: According to channel bandwidth and frequency band, as specified in clause FFS of this document]
1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 4.9.1.2.2.4.3.

 4.9.1.2.2.4.2
Test procedure

[FFS]

4.9.1.2.2.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

4.9.1.2.2.4.4
Test requirement

[FFS]
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