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---------------------------------- Modified section ----------------------------------
[bookmark: _Toc472751003]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AAS BS	Active Antenna System Base Station
ACLR	Adjacent Channel Leakage power Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival
ARFCN	Absolute Radio Frequency Channel Number
BC	Band Category
BER	Bit Error Rate
BLER	Block Error Rate
CA	Carrier Aggregation
CACLR	Cumulative ACLR
CP	Cyclic prefix
CRC	Cyclic Redundancy Check
CW	Continuous Wave (unmodulated signal) 
DC-HSDPA	Dual Cell HSDPA
D-CPICH	Demodulation Common Pilot Channel
DIP	Dominant Interferer Proportion
EARFCN	E-UTRA Absolute Radio Frequency Channel Number 
EIRP	Equivalent Isotropic Radiated Power
EIS	Equivalent Isotropic Sensitivity
EVM	Error Vector Magnitude
FCC	Federal Communications Commission
FDD	Frequency Division Duplex
FRC	Fixed Reference Channel
HS-DSCH	High Speed Downlink Shared Channel
ITU	International Telecommunication Union
ITU‑R	Radio communication Sector of the ITU 
LA	Local Area
MB-MSR	Multi-Band Multi-Standard Radio
MBT	Multi-Band Testing
MIMO	Multiple Inputs Multiple Outputs
MR	Medium Range
OFDM	Orthogonal Frequency Division Multiplex
OSDD	OTA Sensitivity Directions Declaration
OTA	Over The Air
PCCPCH	Primary Common Control Physical CHannel
QAM	Quadrature Amplitude Modulation
QPSK	Quadrature Phase-Shift Keying
RAT	Radio Access Technology 
RB	Resource Block (for E-UTRA)
RDN	Radio Distribution Network
RE	Resource Element
RF	Radio Frequency
RoAoA	Range of Angles of Arrival
RRC	Root Raised Cosine
RS	Reference Symbol
SBT 	Single Band Testing
SC	Single Carrier
SNR	Signal-to-Noise Ratio
TAB	Tranceiver Array Boundary
TDD	Time Division Duplex
TT	Test Tolerance
UARFCN	UTRA Absolute Radio Frequency Channel Number
UE	User Equipment
WA	Wide Area
---------------------------------- Next modified section ----------------------------------
[bookmark: _Toc472751420]8	Performance requirements
[bookmark: _Toc472751421]8.1	General
Performance requirements specify the ability of the AAS BS to correctly demodulate signals in various conditions and configurations.
The demodulation requirements for an AAS BS are the same as those non-AAS BS demodulation requirements for BS specified for: 
· Single RAT UTRA operation by in 3GPP TS 25.104 [29] clause 8 for FDD operation, and in 3GPP TS 25.105 [310] clause 8 for TDD operation, and
·  Single RAT E-UTRA operation in 3GPP TS 36.104 [114], subclauses 8.2 – 8.4.
The test requirements for the AAS BS performance requirements have hence been referenced from 3GPP TS 25.141 [1518] clause 8 for UTRA FDD, 3GPP TS 25.142 [2019] clause 8 for UTRA TDD, and 3GPP TS 36.141 [1714] subclauses 8.2 – 8.4 for E-UTRA respectively. , nNecessary amendments for the AAS BS architecture are made in this subclause.
[bookmark: _Toc472751422]8.2	Performance requirements MSR
For Single RAT UTRA operation UTRA in FDD operation, the minimum performance requirements are specified in subclause 8.3.
For Single RAT UTRA operation UTRA in TDD 1,28Mcps option operation, the minimum performance requirements are specified in subclause 8.4.
For Single RAT E-UTRA operation E-UTRA operation, the minimum performance requirements are specified in subclause 8.5.
[bookmark: _Toc472751423]8.3	Performance requirements UTRA FDD
[bookmark: _Toc472751424]8.3.1	Definition and applicability
Performance requirements for single RAT UTRA operation in FDD the AAS BS are specified for the measurement channels defined in 3GPP TS 25.104 [2]. The requirements only apply to those measurement channels that are supported by the base stationAAS BS. For FRC8 in 3GPP TS 25.104 [2] the nNon E-DPCCH boosting and E-DPCCH boosting requirement only apply for the option supported by the AAS BS. The performance requirements for the high speed train conditions which scenarios defined in 3GPP TS 25.104 [2] and 3GPP TS 25.105 [3] are optional.
Unless stated otherwise, performance requirements apply for a single cell only. Performance requirements for an AAS BS supporting DC-HSUPA or DB-DC-HSUPA are defined in terms of single carrier requirements. The requirements in clause 8 shall be met with the transmitter unit(s) associated with the TAB connectors(s) in the operating band ON.
NOTE:	In normal operating conditions the TAB connector(s) are configured to transmit and receive at the same time. The transmitter unit(s) associated with the TAB connectors may be off OFF for some of the tests.
In the referred UTRA specifications and in this section, the term BS with RX diversity refers to performance requirements for 2 two demodulation branches, and BS without RX diversity refers to performance requirements for one demodulation branch.
For AAS BS with RX diversity, only the AAS BS performance requirements for BS with RX diversity apply, the required Eb/N0 shall be applied separately for each demodulation branch.
For AAS BS without RX diversity, only the BS performance requirements without RX diversity apply. The required Eb/N0 shall be applied for each AAS BS demodulation branch.
The Eb/N0 used is defined as:

	
Where:

 is the received total energy of DPDCH, DPCCH, S-DPCCH, HS-DPCCH, E-DPDCH, S-E-DPDCH, E-DPCCH and S-E-DPCCH per PN chip per demodulation branch from all branches.

 is the total one-sided noise power spectral density due to all noise sources

 is the number of chips per frame

 is the number of information bits in DTCH excluding CRC bits per frame
Table 8.3.1-1: Summary of AAS BS performance targets for single RAT UTRA operation in FDD
	Physical channel
	Measurement channel
	Static
	Multi-path
Case 1
	Multi-path
Case 2
	Multi-path
Case 3
	Moving
	Birth /
Death
	High Speed Train (Note)

	
	
	Performance metric

	DCH
	12.2 kbps
	BLER<10-2
	BLER<10-2
	BLER<10-2
	BLER<10-2
	BLER <10-2
	BLER <10-2
	BLER <10-2

	
	64 kbps
	BLER< 
10-1,10-2
	BLER< 
10-1, 10-2
	BLER< 
10-1,10-2
	BLER < 
10-1, 10-2,10-3
	BLER < 
10-1,10-2
	BLER < 
10-1,10-2
	-

	
	144 kbps
	BLER< 
10-1,10-2
	BLER< 
10-1,10-2
	BLER< 
10-1,10-2
	BLER < 
10-1, 10-2,10-3
	-
	-
	-

	
	384 kbps
	BLER< 
10-1,10-2
	BLER< 
10-1,10-2
	BLER< 
10-1,10-2
	BLER < 
10-1, 10-2,10-3
	-
	-
	-

	NOTE:	Optional condition, not applicable for all BSs.



In the referenced test requirements from 3GPP TS 25.141 [15] the method to test describes connection to one or a number of BS antenna connectors. When applying these methods to the AAS BS connection shall be made to the declared TAB connectors (see table 4.10-1, D8.1) which represent the demodulation branches.
[bookmark: _Toc472751425]8.3.2	Minimum Requirement
The minimum requirements for the single RAT UTRA operation in FDD single RAT UTRA TDD AAS BS for each of the tests specified in subclauses 8.2 to 8.7 13 of 3GPP TS 25.141 [18] are the demodulation performance requirements specified in subclauses 8.2 to 8.7 12 of 3GPP TS 25.104 [9].
[bookmark: _Toc472751426]8.3.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under the specified measurement channels and conditions for a given SNR for each of the demodulation performance requirements specified in subclauses 8.2 to 8.7 12 of 3GPP TS 25.104 [9].
[bookmark: _Toc472751427]8.3.4	Method of test
[bookmark: _Toc472751428]8.3.4.1	Initial Conditions
The initial conditions for each of the tests as specified in subclauses 8.2 to 8.7 13 of 3GPP TS 25.141 [18], shall be the same as those specified in subclauses 8.2 to 8.7 13 of 3GPP TS 25.141 [18].
With the exception that instead of connecting to BS antenna connectors as stated in 3GPP TS 25.141 [18], clause 8 connection shall be made to the declared TAB connectors which represent the demodulation branches (see table 4.10-1, D8.1).
All unused TAB connectors shall be terminated. Receiver units associated with unused TAB connectors may be turned offOFF.
[bookmark: _Toc472751429]8.3.4.2	Procedure
The initial conditions shall be the same as those specified in subclauses 8.2 to 8.7 13 of 3GPP TS 25.141 [18].
[bookmark: _Toc472751430]8.3.5	Test Requirement
The test requirements for each of the tests, as specified in subclauses 8.2 to 8.7 13 of 3GPP TS 25.141 [18], shall be the same as those in subclauses 8.2 to 8.7 13 of 3GPP TS 25.141 [18].
In the referenced test requirements in this section, the term "BS with RX diversity" should be replaced with performance requirements for 2 two demodulation branches, and the term "BS without RX diversity" should be replaced with performance requirements for one demodulation branch.
[bookmark: _Toc472751431]8.4	Performance requirements UTRA TDD
[bookmark: _Toc472751432]8.4.1	Definition and applicability
Performance requirements for single RAT UTRA operation in TDD the AAS BS are specified for the measurement channels defined in 3GPP TS 25.105 [3]. The requirements only apply to those measurement channels that are supported by the base stationAAS BS. The performance requirements for the high speed train conditions defined in 3GPP TS 25.105 [3] are optional. All Bit Error Ratio (BER) and Block Error ratio Rate (BLER) measurements shall be carried out according to the general rules for statistical testing defined in rRecommendation ITU-T O.153 [34] and annex F of 3GPP TS 25.142 [20].
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a AAS BS supporting MC-HSUPA are defined in terms of single carrier requirements.
The characteristics of the white noise source, simulating interference from other cells (Ioc), shall comply with the AWGN interferer definition in 3GPP TS 25.105 [10], subclause 5.18.
In the referred UTRA specifications and in this section, the term BS with dual receiver antennaRX diversity refers to performance requirements for 2 two demodulation branches, and BS without receiver antennaRX diversity refers to performance requirements for one demodulation branch.
For AAS BS with RX diversity, only the AAS BS performance requirements for BS with dual receiver antennaRX diversity apply, the required Îor/Ioc shall be applied separately for each demodulation branch.
For AAS BS without RX diversity, only the BS performance requirements without dual receiver antennaRX diversity apply. The required Îor/Ioc shall be applied for each AAS BS demodulation branch.
Table 8.4.1-1: Summary of Base StationAAS BS performance targets for single RAT UTRA operation in TDD
	Physical channel
	Measurement channel
	Static
	Multi-path
Case 1
	Multi-path
Case 2**
	Multi-path Case 3**
	High speed train**

	
	
	Performance metric

	DCH
	12,2 kbps
	BLER < 10-2
	BLER < 10-2
	BLER < 10-2
	BLER < 10-2
	BLER<10-2

	
	64 kbps
	BLER < 10-1, 10-2
	BLER < 10-1, 10-2
	BLER < 10-1, 10-2
	BLER < 10-1, 10-2, 10-3
	BLER<
10-1, 10-2

	
	144 kbps
	BLER < 10-1, 10-2
	BLER < 10-1, 10-2
	BLER < 10-1, 10-2
	BLER < 10-1, 10-2, 10-3
	-

	
	384 kbps
	BLER < 10-1, 10-2
	BLER < 10-1, 10-2
	BLER < 10-1, 10-2
	BLER < 10-1, 10-2, 10-3
	-

	NOTE*:	Optional condition, not applicable for all BSs. 



In the referenced test requirements from TS 25.142 [19] the method to test describes connection to one or a number of BS antenna connectors. When applying these methods to the AAS BS connection shall be made to the declared TAB connectors (see table 4.10-1, D8.1) which represent the demodulation branches.
[bookmark: _Toc472751433]8.4.2	Minimum Requirement
The minimum requirements for the single RAT UTRA operation in TDD single RAT UTRA TDD AAS BS for each of the tests specified in subclauses 8.2 to 8.5 of 3GPP TS 25.142 [20] are the demodulation performance requirements specified in subclauses 8.2 to 8.5 of 3GPP TS 25.105 [10].
[bookmark: _Toc472751434]8.4.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under the specified measurement channels and conditions for a given SNR for each of the demodulation performance requirements specified in subclauses 8.2 to 8.5 of 3GPP TS 25.105 [10].
[bookmark: _Toc472751435]8.4.4	Method of test
[bookmark: _Toc472751436]8.4.4.1	Initial Conditions
The initial conditions for each of the tests as specified in subclauses 8.2 to 8.5 of 3GPP TS 25.142 [20], shall be the same as those specified in subclauses 8.2 to 8.5 of 3GPP TS 25.142 [20]. 
With the exception that instead of connecting to BS antenna connectors as stated in subclauses 8.2 to 8.5 of 3GPP TS 25.142 [20] connection shall be made to the declared TAB connectors which represent the demodulation branches (see table 4.10-1, D8.1).
All unused TAB connectors shall be terminated. Receiver units associated with unused TAB connectors may be turned offOFF.
[bookmark: _Toc472751437]8.4.4.2	Procedure
The initial conditions shall be the same as those specified in subclauses 8.2 to 8.5 of 3GPP TS 25.142 [20].
[bookmark: _Toc472751438]8.4.5	Test Requirement
The test requirements for each of the tests, as specified in subclauses 8.2 to 8.5 of 3GPP TS 25.142 [20], shall be the same as those in subclauses 8.2 to 8.5 of 3GPP TS 25.142 [20].
In the referenced test requirements in this section, the term "BS with RX diversity" should be replaced with performance requirements for 2 two demodulation branches, and the term "BS without RX diversity" should be replaced with performance requirements for one demodulation branch.
[bookmark: _Toc472751439]8.5	Performance requirements E-UTRA
[bookmark: _Toc472751440]8.5.1	Definition and applicability
Performance requirements for single RAT E-UTRA operation the AAS BS are specified for the fixed reference channels (FRC) and propagation conditions defined in 3GPP TS 36.104 [8] annex A and annex B, respectively[4]. The requirements only apply to those FRCs that are supported by the AAS BS.
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for ana single RAT E-UTRA operation AAS BS E-UTRA supporting carrier aggregation are defined in terms of single carrier requirements. For FDD operation the requirements shall be met with the transmitter unit(s) associated with the TAB connectors(s) in the operating band ON.
NOTE:	In normal operating conditions the TAB connector(s) in FDD operation are configured to transmit and receive at the same time. The transmitter unit(s) associated with the TAB connectors may be off OFF for some of the tests.
In the referred E-UTRA specification, the term "RX antennas" refers to demodulation branches (and i.e. not physical antennas).
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S 	is the total signal energy in the subframe on a single TAB connector.
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a subframe.
For enhanced performance requirements type A in 3GPP TS 36.104 [4], the SINR used in this clause is specified based on a single carrier and defined as:


Where:

 	is the total signal energy in the subframe on a single TAB connector.


	is the summation of the received energy of the strongest interferers explicitly defined in a test procedure plus the white noise energy N, in a bandwidth corresponding to the transmission bandwidth over the duration of a subframe on a single TAB connector. The respective energy of each interferer relative to  is defined by its associated DIP value.
In the referenced test requirements from 3GPP TS 36.141 [14] the method to test describes connection to one or a number of BS antenna connectors. When applying these methods to the AAS BS connection shall be made to the declared TAB connectors (see table 4.10-1, D8.1) which represent the demodulation branches.
[bookmark: _Toc472751441]8.5.2	Minimum Requirement
The minimum requirements for the single RAT E-UTRA operation single RAT E-UTRA AAS BS for each of the tests specified in subclauses 8.2 to 8.4 of 3GPP TS 36.141 [17] are the demodulation performance requirements specified in subclauses 8.2 to 8.4 of 3GPP TS 36.104 [11].
[bookmark: _Toc472751442]8.5.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under the specified measurement channels and conditions for a given SNR for each of the demodulation performance requirements specified in subclauses 8.2 to 8.4 of 3GPP TS 36.104 [11].
[bookmark: _Toc472751443]8.5.4	Method of test
[bookmark: _Toc472751444]8.5.4.1	Initial Conditions
The initial conditions for each of the tests as specified in subclauses 8.2 to 8.4 of 3GPP TS 36.141 [17], shall be the same as those specified in subclauses 8.2 to 8.4 of 3GPP TS 36.141 [17]. 
With the exception that instead of connecting to BS antenna connectors as stated in 3GPP TS 36.141 [17] clause 8 connection shall be made to the declared TAB connectors which represent the demodulation branches (see table 4.10-1, D8.1).
All unused TAB connectors shall be terminated. Receiver units associated with unused TAB connectors may be turned offOFF.
[bookmark: _Toc472751445]8.5.4.2	Procedure
The procedure shall be the same as those specified in subclauses 8.2 to 8.4 of 3GPP TS 36.141 [17].
[bookmark: _Toc472751446]8.5.5	Test Requirement
The test requirements for each of the tests, as specified in subclauses 8.2 to 8.4 of 3GPP TS 36.141 [17], shall be the same as those in subclauses 8.2 to 8.4 of 3GPP TS 36.141 [17].
In the referenced test requirements in this section, the term "number of RX antennas" should be replaced by the number of demodulation branches.
---------------------------------- End of modified section ----------------------------------
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