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Background

Several RF requirements for the E-UTRA BS are stable since at least one meeting cycle, but still have brackets on the limits. The CR in [1] proposes to recognize the stability by removing the brackets for those limits in TS 36.104. This text proposal makes the corresponding proposals for TS 36.141 to align with TS 36.104.
Overview of proposed changes
The following table summarizes the subclauses that are proposed to be aligned with TS 36.104 [2] and the proposed changes in the CR [1].
	Changed subclause
	Comment

	6.2.5
	Brackets removed for the requirement limit to align with [2]. Test Tolerance is still in brackets.

	6.5.3.5
	Requirement introduced from [2] without brackets, since the minimum requirement is proposed without brackets in [1]. Test Tolerance is still in brackets.

	6.6.2.5
	Brackets removed for the absolute level, since the corresponding minimum requirement is proposed without brackets in [1].
Brackets removed for the ACLR requirement limits to align with [2]. Test Tolerances are still in brackets.

	7.4.5
	Brackets removed since the minimum requirement is proposed without brackets in [1]. Test Tolerances are still in brackets.


Brackets for DL RS power (6.5.4) are also removed in the CR to 36.104 in [1], but the corresponding test requirement is not yet incorporated in TS 36.141.

Proposal

It is proposed that the attached text proposal is included in TS 36.141.
References

[1]
R4-081376, “Removal of brackets for LTE BS RF requirements”, CR 008 to TS 36.104 v8.2.0, Source: Ericsson.

[2]
3GPP TS 36.104 V8.2.0 (2008-05), “Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception  (Release 8)”.

<Text proposal for TS 36.141>

6.2
Base station output power
6.2.1
Definition and applicability

Output power, Pout, of the base station is the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter.
Base station maximum output power, Pmax, of the base station is the mean power level per carrier measured at the antenna connector in specified reference condition.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the ranges defined for the Normal test environment in Annex D.
6.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.2.
6.2.3
Test purpose

The test purpose is to verify the accuracy of the maximum output power across the frequency range and under normal and extreme conditions for all transmitters in the BS.

6.2.4
Method of test

6.2.4.1
Initial conditions

Test environment: 


normal; see Annex D2.

RF channels to be tested: 
B, M and T; see subclause 4.7
In addition, on one EARFCN only, the test shall be performed under extreme power supply as defined in Annex D.3.
NOTE:
Tests under extreme power supply also test extreme temperature.

1)
Connect the power measuring equipment to the base station RF output port.

6.2.4.2
Procedure

1)
Set the base station to transmit a signal modulated with a combination of [t.b.d.] and [t.b.d.] specified as test [t.b.d.] in subclause [t.b.d.].

2)
Measure the mean power at the RF output port.

 6.2.5
Test Requirements

In normal conditions, the measurement result in step 2 of 6.2.4.2 shall remain within +2+[TT] dB and –2 – [TT] dB of the manufacturer's rated output power.

In extreme conditions, measurement result in step 2 of 6.2.2 shall remain within +2.5+[TT] dB and –2.5 – [TT] dB of the manufacturer's rated output power.

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex I and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

6.5.3
Time alignment between transmitter branches

6.5.3.1
Definition and applicability

In Tx Diversity or spatial multiplexing, signals are transmitted from two or more antennas. These signals shall be aligned. The time alignment error in Tx Diversity and spatial multiplexing is specified as the delay between the signals from two antennas at the antenna ports. 

This test is only applicable for eNode B supporting TX diversity or spatial multiplexing transmission.

6.5.3.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.3.
6.5.3.3
Test Purpose

To verify that the timing alignment error in TX diversity or spatial multiplexing is within the limit specified in 6.5.3.2.

6.5.3.4
Method of Test

6.5.3.4.1
Initial Conditions

Test environment: 
normal; see Annex D.2.

RF channels to be tested: 

M; see subclause 4.7.

Refer to annex K.1.5 for a functional block diagram of the test set-up.

1)
Connect two base station RF antenna ports to the measurement equipment according to figure K.1-5. If available terminate the other unused antenna ports.
2)
Set the base station to transmit [t.b.d] using TX diversity or spatial multiplexing.

3)
Set BS frequency.

6.5.3.4.2
Procedure

1)
Start BS transmission at the manufacturer’s specified maximum output power.

2)
Measure the time alignment error between the [reference symbols] on the antenna port 1 and the [reference symbols] on the antenna port 2.
3)
Repeat the measurement for any other possible configuration of 2 transmit antennas.

6.5.3.5
Test Requirement 

The time alignment error shall be less than 65 ns + [TT].

NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex I and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

6.6.2
Adjacent Channel Leakage power Ratio (ACLR)


6.6.2.1
Definition and applicability

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centered on the assigned channel frequency to the filtered mean power centered on an adjacent channel frequency.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. For a multi-carrier BS, the requirement applies for the adjacent channel frequencies below the lowest carrier frequency used by the BS and above the highest carrier frequency used by the BS.
6.6.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.6.2.1

6.6.2.3
Test purpose

To verify that the adjacent channel leakage power ratio requirement shall be met as specified by the minimum requirement.

6.6.2.4
Method of test

6.6.2.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.
RF channels to be tested: 
B, M and T with multiple carriers if supported; see subclause 4.7.

1)
Connect measurement device to the base station RF output port.

2)
The measurement device characteristics shall be:
-
measurement filter bandwidth: defined in TS 36.104 [2] subclause 6.6.2.1;
-
detection mode: true RMS voltage or true average power.

3)
Set the base station to transmit a signal modulated in accordance with [t.b.d.]. The mean power at the RF output port shall be the maximum output power as specified by the manufacturer.

4)
Set carrier frequency within the frequency band supported by BS.
6.6.2.4.2
Procedure

1)
Measure Adjacent channel leakage power ratio for the frequency offsets both side of channel frequency as specified in Table 6.6.2-1 (Paired spectrum case) or Table 6.6.2-2 (Unpaired spectrum case) respectively. In multiple carrier case only offset frequencies below the lowest and above the highest carrier frequency used shall be measured.

6.6.2.5
Test Requirement

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centered on the assigned channel frequency and a filter centered on the adjacent channel frequency according to the tables below. 

For Category A, either the ACLR limits in the tables below or the absolute limit of -13 dBm/MHz apply, whichever is less stringent.

For Category B, either the ACLR limits in the tables below or the absolute limit of -15 dBm/MHz apply, whichever is less stringent.

For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2‑1.

Table 6.6.2-1: Base Station ACLR in paired spectrum

	E-UTRA transmitted signal channel bandwidth BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the first or above the last carrier centre frequency used
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 -[TT] dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 -[TT]  dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 -[TT] dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45] -[TT]  dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA transmitted signal on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [x], with a chip rate as defined in this table.


<Editor’s note: Note 2 shall be reviewed.>
For operation in unpaired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2‑2.

Table 6.6.2-2: Base Station ACLR in unpaired spectrum with synchronized operation

	E-UTRA transmitted signal channel bandwidth BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the first or above the last carrier centre frequency used
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 -[TT]  dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 -[TT]  dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 -[TT]  dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 -[TT]  dB

	5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 -[TT]  dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 -[TT]  dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 -[TT]  dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 -[TT]  dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 -[TT]  dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 -[TT]  dB

	
	BWChannel /2 + 5 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	45 -[TT]  dB

	
	BWChannel /2 + 15 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	45 -[TT]  dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA transmitted signal on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.105 [ref_num], with a chip rate as defined in this table.


<Editor’s note: Note 2 shall be reviewed. Reference to TS25.105 shall also be reviewed.>
NOTE:
If the above Test Requirements differ from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex I and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

7.4
In-channel selectivity
7.4.1
Definition and applicability
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned Resource Block locations in the presence of an interfering signal received at a larger power spectral density at which a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an E-UTRA signal as specified in Annex C.

7.4.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 7.4.1.

7.4.3
Test purpose
The purpose of this test is to verify the BS receiver ability to suppress the IQ leakage.
7.4.4
Method of testing
7.4.4.1
Initial conditions

Test environment: 


normal; see subclause D.2.

RF channels to be tested: 

B, M and T; see subclause 4.7

1)
Connect the test equipment as shown in Figure K.2- 3.

7.4.4.2
Procedure

For each supported E-UTRA channel BW:

1)  Adjust the signal generator for the wanted signal as specified in Table 7.4-1 on one side of the DC.

2)  Adjust the signal generator for the interfering signal as specified in Table 7.4-1 at opposite side of the DC and adjacent to the wanted signal.
3)  Measure the throughput according to Annex E.

4)  Repeat the measurement with the wanted signal on the other side of the DC.

Repeat the measurement for the other RX port.

7.4.5
Test Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.4-1. 

Table 7.4-1 E-UTRA BS in-channel selectivity

	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	A1-4 in Annex A.1
	-106.7+[TT]
	-87
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-5 in Annex A.1
	-102.6+ [TT]
	-84
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1
	-100.6+ [TT]
	-81
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1
	-98.6+ [TT]
	-77
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1*
	-98.6+ [TT]
	-77
	15 MHz E-UTRA signal, 25 RBs*

	20
	A1-3 in Annex A.1*
	-98.6+ [TT]
	-77
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Wanted and interfering signal are placed adjacently around DC


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.















































































































































































































