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1 Introduction
The status of existing FDD BS conformance specifications was documented in [1]. There was some initial discussion on conformance testing [2] [3]. In the paper, we further discuss on BS testing specification re-structuring.
2 Discussion

In existing MSR BS conformance testing specification, the requirements apply according to the declared RAT Capability Set (CS) of MSR BS. Requirements listed under CS other than the declared CS(s) need not be tested. The principle can be reused for the new test spec. It is straightforward that BS capable of multi-RAT operation can reused the test configuration defined in TS 37.141. In this paper we mainly discuss the test on single-RAT capable BS.

As discussed in [2] and [3], in current TS 25.141, the conformance testing for multi-carrier is not clearly defined and there are no specific test configurations defined in 25 series. Whether the test configuration and related parts of legacy TS25.141 shall be modified need further discussed in RAN4 before migration into the new specification. 

The test configuration for general multi-carrier operation in TS 36.141 is quite aligned with TS 37.141 CS1. Meanwhile, TS36.141 contains single-carrier test and CA specific test on OBW. Furthermore, for a BS declared to support only CA operation, the same PSD power allocation is used in TS 36.141, which is not distinguished separately in 37.141. The following example demonstrates the BS spec re-structuring in terms of TS.37.141 and TS 36.141.
==== Start of example====

RF channels
X.9.1 
RF channels

For the single carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).

Many tests in this TS are performed with the maximum RF bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

BRFBW: 
maximum RF bandwidth located at the bottom of the supported frequency range in the operating band.

MRFBW: 
maximum RF bandwidth located in the middle of the supported frequency range in the operating band. MRFBW may be shifted maximum 100 kHz towards lower frequencies to align carriers with the channel raster.
TRFBW: 
maximum RF bandwidth located at the top of the supported frequency range in the operating band.

Occupied bandwidth test in this TS is performed with the aggregated channel bandwidth and sub-block bandwidths located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BBW Channel CA(bottom), MBW Channel CA (middle) and TBW Channel CA (top) for contiguous spectrum operation.

Unless otherwise stated, the test for contiguous spectrum operation shall be performed at BBW Channel CA, MBW Channel CA and TBW Channel CA defined as following:

-
BBW Channel CA: 
aggregated channel bandwidth located at the bottom of the supported frequency range in each operating band;

-
MBW Channel CA: aggregated channel bandwidth located close in the middle of the supported frequency range in each operating band, with the center frequency of each component carrier aligned to the channel raster;
-
TBW Channel CA: 
aggregated channel bandwidth located at the top of the supported frequency range in each operating band.

When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in the operating band, the position of BBW Channel CA, MBW Channel CA and TBW Channel CA for contiguous spectrum operation and the channel numbers to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.
Test configuration

Y.8.2
TC2: E-UTRA multicarrier operation

The purpose of the TC2 is to test E-UTRA multi-carrier aspects.

Y.8.2.1
TC2a generation

TC2 is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Select the narrowest supported E-UTRA carrier and place it adjacent to the low edge of the RF bandwidth. Place a 5 MHz E-UTRA carrier adjacent to the high edge of the RF bandwidth. The specified FOffset-RAT shall apply. 

●
For transmitter tests, select as many 5 MHz E-UTRA carriers that the BS supports and that fit in the rest of the RF bandwidth. Place the carriers adjacent to each other starting fromthe high RF bandwidth edge. The nominal carrier spacing defined in subclause 4.5 shall apply. The specified FOffset-RAT shall apply.

●
If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.

Y.8.2.2
TC2a power allocation
For a BS declared to support MC operation,

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.7.2 d).
For a BS declared to support only CA operation,

Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.7.2 d).
Y.8.2.3
TC2b generation
The CA specific test configuration should be constructed on a per band basis using the following method: 

-
All component carrier combinations supported by the BS, which have different sum of channel bandwidth of component carrier, shall be tested. For all component carrier combinations which have the same sum of channel bandwidth of component carriers, only one of the component carrier combinations shall be tested. For a BS operating in non-contiguous spectrum operation, the sum of channel bandwidth of component carrier is calculated per sub-block.
-
Of all component carrier combinations which have same sum of channel bandwidth of component carrier , select those with the narrowest carrier at the lower edge.
-
Of the combinations selected in the previous step, select one with the narrowest carrier at the upper edge.
-
If there are multiple combinations fulfilling previous steps, select the one with the smallest number of component carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent to the lowest carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent to the highest carrier
-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent to the carrier which has been selected in the previous step.
-
If there are multiple combinations fulfilling previous steps, repeat the previous step until there is only one combination left.
-
The nominal carrier spacing defined in clause x.y.z shall apply.
Y.8.2.4
TC2b power allocation
Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.7.2 d).
Y.8.2a
NTC2: E-UTRA multicarrier non-contiguous operation

The purpose of NTC2 is to test E-UTRA multicarrier non-contiguous aspects.

Y.8.2a.1
NTC2 generation

The purpose of NTC2 is to test E-UTRA multicarrier non-contiguous aspects. NTC2 is constructed using the following method:

●
The RF bandwidth shall be the maximum supported RF bandwidth for non-contiguous operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum supported RF bandwidth.
●
For transmitter tests, place a 5MHz E-UTRA carrier adjacent to the upper RF bandwidth edge and a 5MHz E-UTRA carrier adjacent to the lower RF bandwidth edge. The specified FOffset-RAT shall apply. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead.

●
For receiver tests, place a 5MHz E-UTRA carrier adjacent to the upper RF bandwidth edge and a 5MHz E-UTRA carrier adjacent to the lower RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead.

●
For receiver tests, if the remaining gap is at least 15 MHz plus two times the channel BW used in the previous step and the BS supports at least 4 E-UTRA carriers, place a E-UTRA carrier of this BW adjacent to each already placed carrier for each sub-block. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

●
The sub-block edges adjacent to the sub-block gap shall be determined using the specified FOffset-RAT for the carrier adjacent to the sub-block gap.

Y.8.2a.2
NTC2 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the total rated output power according to the manufacturer’s declaration in subclause 4.7.2 d).
Mapping table

Z.y
Single-RAT capable Base Stations 

Table 5.2-1: Test configurations for capability sets for Single-RAT capable BS

	Capability Set
	E-UTRA (MC) capable BS (CS2)

	BS test case
	Comply to MSR requirement
	Comply to Single-RAT requirement

	
	BC1
	BC2
	BC3
	

	6.2 Base Station output power
	- 
	- 
	-
	-

	Base Station maximum output power
	C: TC2a
CNC: TC2a
C/NC: TC2a, NTC2
	C: TC2a
CNC: TC2a
C/NC: TC2a, NTC2
	C: TC2a
CNC: TC2a
C/NC: TC2a, NTC2
	C: TC2a
CNC: TC2a
C/NC: TC2a, NTC2

	Additional regional requirement 
(only for band 34)
	N/A
	N/A
	Compliance stated by manufacturer declaration
	Compliance stated by manufacturer declaration

	E-UTRA DL RS power
	Single carrier
	Single carrier
	Single carrier
	Single carrier

	UTRA FDD primary CPICH power
	N/A
	N/A
	N/A
	

	UTRA TDD primary CCPCH power
	N/A
	N/A
	N/A
	


Test procedure
6.2.1
Base Station maximum output power

6.2.1.1
Definition and applicability

Output power of the Base Station is the mean power delivered to a load with resistance equal to the nominal load impedance of the transmitter.

The maximum total output power, Pmax, of the Base Station is the mean power level measured at the antenna connector during the transmitter ON period in a specified reference condition.

The maximum RAT output power, Pmax,RAT, of the Base Station is the mean power level measured at the antenna connector during the transmitter ON period for a specific RAT in a specified reference condition.

The maximum carrier output power, Pmax,c of the Base Station is the mean power level measured at the antenna connector during the transmitter ON period for a specific carrier in a specified reference condition.

The rated carrier output power, PRated,c, of the base station is the mean power level for a specific carrier that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.

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 B.

The rated carrier output power of the BS shall be as specified in Table 6.2-1.
Table 6.2-1 Base Station rated carrier output power

	BS class
	PRated,c

	Wide Area BS
	(note)

	Medium Range BS
	≤+ 38 dBm

	Local Area BS
	≤+ 24 dBm

	NOTE:
There is no upper limit for the rated carrier output power of the Wide Area Base Station.


6.2.1.2
Minimum requirement

The minimum requirement is in TS xy.104 [2] subclause 6.2.1.
6.2.1.3
Test purpose

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

6.2.1.4
Method of test

6.2.1.4.1
Initial conditions

Test environment: 
normal; see Annex B.2.
RF channels to be tested: 
B, M and T; see subclause x.9.1 

RF bandwidth position to be tested: 
BRFBW, MRFBW and TRFBW; see subclause x.9.1.
In addition, a single test shall be performed under extreme power supply conditions as defined in Annex B.3. In this case, it is sufficient to test on a single combination of one ARFCN, UARFCN or E-ARFCN, one RF bandwidth position and with only one applicable test configuration defined in clause 5.

NOTE:
Tests under extreme power supply also test extreme temperature.

Connect the power measuring equipment to the MSR Base Station antenna connector as shown in Annex D.1.1.

6.2.1.4.2
Procedure

1)
For a BS declared to be capable of single carrier operation only, set the BS transmission at maximum power as specified by the supplier using the corresponding test models or set of physical channels in subclause x.9.2.
For a BS declared to be capable of multi-carrier operation, set the Base Station to transmit at maximum power according to the applicable test configuration in clause Z using the corresponding test models or set of physical channels in subclause x.9.2.
2)
Measure the mean power for each carrier at the Base Station antenna connector.

6.2.1.5
Test requirements

In normal conditions, the measurement result in step 2 of subclause 6.2.1.4.2 shall for UTRA and E-UTRA remain:

within +2.7 dB and –2.7 dB of the manufacturer's rated carrier output power for carrier frequency f ≤ 3.0 GHz,

within +3.0 dB and –3.0 dB of the manufacturer's rated output power for carrier frequency 3.0 GHz < f ≤ 4.2 GHz,

and for GSM/EDGE remain within +3.0 dB and ‑3.0 dB of the manufacturer's rated carrier output power.

In extreme conditions, measurement result in step 2 of subclause 6.2.1.4.2 shall for UTRA and E-UTRA remain:

within +3.2 dB and –3.2 dB of the manufacturer's rated carrier output power for carrier frequency f ≤ 3.0 GHz,

within +3.5 dB and –3.5 dB of the manufacturer's rated output power for carrier frequency 3.0 GHz < f ≤ 4.2 GHz,

and for GSM/EDGE remain within +3.5 dB and –3.5 dB of the manufacturer's rated carrier output power.

6.2.2
E-UTRA DL RS power

6.2.2.1
Definition and applicability

E-UTRA DL RS power is the resource element power of Downlink Reference Symbol.

The absolute DL RS power is indicated on the DL-SCH. The absolute accuracy is defined as the maximum deviation between the DL RS power indicated on the DL-SCH and the DL RS power at the BS antenna connector.

6.2.2.2
Minimum requirement

The minimum requirement is in TS xy.104 [2] subclause 6.2.3.
6.2.2.3
Test purpose

The test purpose is to verify that the E-UTRA DL RS power is within the limits specified by the minimum requirement.
6.2.2.4
Method of test

6.2.2.4.1
Initial conditions

Test environment: 


normal; see Annex B.2.
RF channels to be tested: 
B, M and T; see subclause 4.9.1.
Connect the signal analyzer to the base station antenna connector as shown in Annex D.1.1.
6.2.2.4.2
Procedure

Set-up BS transmission at maximum total power (Pmax) as specified by the supplier. Channel set-up shall be according to E-TM 1.1.
Measure the RS transmitted power according to annex F.

6.2.2.5
Test requirement

DL RS power of each E-UTRA carrier shall be:

within ( 2.9 dB of the DL RS power indicated on the DL-SCH for carrier frequency f ≤ 3.0GHz.

within ( 3.2 dB of the DL RS power indicated on the DL-SCH for carrier frequency 3.0GHz < f ≤ 4.2GHz.
NOTE 1: 
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 G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

NOTE 2: PDSCH in E-TM1.1 is configured as "all 0" and DL RS power is not indicated on PDSCH during the measurement. The absolute DL RS power indicated on the DL-SCH can be calculated as Pmax,c – 10log10 (12* NRB) dBm, where NRB is the.transmission bandwidth configuration of E-TM1.1.
==== End of example====

From the example, it is found that it is possible to merge 37.141 and 36.141 using a unified structure. You can find that the conformance testing for legacy 36.141 and 37.141 are basically kept unchanged in term of RF channels, test configurations and test cases. 
It is also noted that the issue related “Pmax”, CA TC for non-contiguous spectrum and some other details are not the purpose of this contribution and not discussed in the paper.
3 Conclusion 

In this contribution, we further discuss on BS testing specification re-structuring. It is found that it is possible to merge 37.141 and 36.141 using a unified structure. Migration of 25.141 shall be further studied which is highly dependent on whether the test configuration and related parts of legacy TS25.141 can be modified.
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