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1 
Introduction
In the last RAN4 meeting CRs were agreed for TS 36.104 [2] to introduce Carrier Aggregation (CA).  In this document we discuss the foreseen changes in TS 36.141 [1] when CA conformance tests shall be included. 

CA tests in TS 37.141 are discussed in [4].

2
Discussion

The analysis of the needed changes in TS 36.141 is as follows, using clause numbering and headings from the conformance test specification: 
3
Definitions, symbols and abbreviations

Updates of subclause 3.1, 3.2 and 3.3 with new CA definitions, symbols and abbreviation are needed. 

4

General test conditions and declarations

4.1
Measurement uncertainties and Test Requirements

The Maximum Test System Uncertainty for the occupied bandwidth test in subclause 4.1.2.1 has to be defined for aggregated channel bandwidths of more than 20 MHz. This update of the occupied bandwidth also affects the figures in Table G1-1 in Annex G.1. No other changes are foreseen for subclause 4.1.

4.2
Base station classes

No changes are foreseen within the Rel-10 timeframe for this subclause.

4.3
Regional requirements

No changes. This sub-clause in TS 36.104 was not affected when CA was introduced. 

4.4
Selection of configurations for testing

No changes are foreseen within the Rel-10 timeframe for this subclause.

4.5
BS Configurations

Subclause 4.5.1 Transmit configurations need to be updated for CA. The following text from TS 36.104 should be included in this subclause: “A BS supporting contiguous CA in a specified band transmits multiple component carriers aggregated contiguously. A BS supporting non-contiguous CA transmits multiple component carriers in the specified bands.”

The Transmit diversity and MIMO transmission in subclause 4.5.1.1 needs to be updated. A clarification regarding transmit antenna connector configurations for the carrier aggregation scenarios is needed. The text in subclause 6.1 in TS 36.104 could be included.  

The Receiver configurations in subclause 4.5.2 have to be updated. The following text from TS 36.104 should be included in this subclause: “A BS supporting contiguous CA in a specified band receives multiple component carriers aggregated contiguously.”

A clarification for subclause 4.5.2.1 Receiver diversity regarding transmit antenna connector configurations for the applicable carrier aggregation scenarios are needed.   The text in subclause 7.1 in TS 36.104 could be included here in subclause 4.5.2.1. 

4.6
Manufacturer’s declarations of regional and optional requirements

The channel bandwidth declaration in subclause 4.6.2 has to be modified when CA is introduced. In CA the aggregated channel bandwidth is used instead. One option could be to move CA specific manufacturer’s declarations to a new subclause.    

The channel bandwidth declaration in subclause 4.6.3 Base station output power has to be modified when CA is introduced. In the current specification the manufacturer shall declare the rated output power for each supported channel bandwidth. 
4.7
Specified frequency range and supported channel bandwidth

Subclause 4.7 Specified frequency range and supported channel bandwidth has to be updated for CA. The current definition RF channels; B (bottom) M (middle) and T (top) in TS 36.141 is not suitable for CA. The new definitions of RF channels for CA in TS 36.141 could be based on the definitions in TS 37.141 of BRFBW, MRFBW, and MRFBW.

4.8
Format and interpretation of tests 

No changes are foreseen for this subclause.

4.9
Applicability of requirements

No changes are foreseen for this subclause. 

4.10  
Manufacturer’s declaration of supported CA RF configurations 

This is a proposal for a new subclause specific for CA configurations. This subclause can list some CA specific parameters that describe the operational configuration of a BS supporting CA. This subclause could have a similar structure as subclause 4.7.2 in TS 37.141. However, there is one issue on how to handle CA in subclause 4.6.2 Channel bandwidth and 4.6.3 Base station output power.  It would be good if the bandwidth and output declaration for CA could be moved to the new subclause 4.10.   

4.11
CA test configurations 

This is proposal for a new subclause that defines the test configuration (TC) for CA. This subclause should have a similar structure as TS 37.141 subclause 4.8, which describes the generation of the test configuration and the power allocation. The CA TC should be based on TC2 (E-UTRA multi-carrier operation) that is specified in TS 37.141 subclause 4.8.2.
5

Operating bands and channel arrangement

5.1

General

5.2
Void

No changes are foreseen for this subclause.

5.3
Void 

No changes are foreseen for this subclause.

5.4
Void 

No changes are foreseen for this subclause.

5.5
Operating bands

No changes are foreseen for the E-UTRA frequency band table when CA is introduced. TS 36.104 subclause 5.5 has two tables defining carrier aggregation configurations, but we do not see any strong reason to duplicate these tables in TS 36.141.
5.6

Channel bandwidth

This subclause should be updated with text, figures and tables form subclause 5.6 in TS 36.104 that defines aggregated channel bandwidth and Foffset. 

5.7

Channel arrangement

5.7.1
Channel spacing

Text should be added that defines “CA Channel spacing”. Text from subclause 4.6.1A in TS 36.104 could be added to subclause 5.7.1 in TS 36.141. An alternative could be to create a new subclause 5.7.1A in TS 36.141.

5.7.2
Channel raster 

No changes are foreseen for this subclause.

5.7.3
Carrier frequency and EARFCN

No changes are foreseen for this subclause.

6

Transmitter characteristics

6.1

General

No changes are foreseen for this subclause, a subclause that also includes E-UTRA test models.
6.2

Base station output power

The definitions of the maximum total output power and the rated total output power in TS 36.104 subclause 6.2.1 should be added to TS 36.141 subclause 6.2.1 Definition and applicability. The PRAT definition should also be aligned with the definition in subclause 6.2 in TS 36.104 to include single-carrier, multi-carrier and carrier aggregation. 

Subclause 6.2.4.1 Initial conditions should be updated with references to the test configurations (TC) to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

Text should be added to the procedure steps in subclause 6.2.4.2 Procedure that in case of more than one carrier the measurements shall be performed for each carrier. 

6.3

Output power dynamics

6.3.1
RE Power control dynamic range

No changes are foreseen for this test case

6.3.2
Total power dynamic range

Subclause 6.3.2.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

Text should be added to the procedure steps in subclause 6.3.2.4.2 Procedure that in case of more than one carrier the measurements shall be performed for each carrier. 

It should be clarified in subclause 6.3.2.5 Test Requirement that the test requirement is valid for one carrier.

6.4

Transmit ON/OFF power

6.4.1
Transmitter OFF power

The Definition and applicability in subclause 6.4.1.1 should be updated with a definition of the measurement filter for CA. Text could be copied from TS 36.104 subclause 6.4.1.   

6.4.2 Transmitter transient period

Subclause 6.4.2.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also need to be modified to include the new definitions in subclause 4.7 of M (middle) channel for CA.  

Step 2 of the Test procedure in subclause 6.4.2.4.2 has to be updated with the measurement filter that shall be used for CA tests.
6.5

Transmitted signal quality

6.5.1
Frequency error

No changes are foreseen for this subclause.

6.5.2 Error Vector Magnitude

Subclause 6.5.2.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

Text should be added to subclause 6.5.2.4.2 Procedure that in case of more than one carrier the measurements shall be performed for each carrier. 

6.5.3
Time alignment between transmitter branches

For CA the Definition and applicability in subclause 6.5.3.1 has to be aligned with definitions and applicability in TS 36.104 subclause 6.5.3.

The Test purpose in subclause 6.5.3.3 should be updated for CA to better reflect the changes of minimum requirement, definitions and applicability part.

Subclause 6.5.3.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also need to be modified to include the new definitions in subclause 4.7 of M (middle) channel for CA.  

The Test Requirement in subclause 6.5.3.4.2 needs to be updated because of the new minimum requirements for CA.
6.5.4 
DL RS power
Subclause 6.5.4.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

A clarification might be needed in subclause 6.5.4.4.2 Procedure that the measurement shall be performed on each carrier in case of CA. 

The Test Requirement in subclause 6.5.4.5 might need a clarification for CA that the test requirement is valid for each carrier.  

6.6
Unwanted emissions

For the general part of subclause 6.6 one line of text from TS 36.104 should be added for CA: “For a BS supporting multi-carrier or contiguous CA, the unwanted emissions requirements apply to channel bandwidths of the outermost carrier larger than or equal to 5 MHz “. 
6.6.1
Occupied bandwidth


Subclause 6.6.1.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

Text should be added to subclause 6.6.1.4.2 Procedure that describes how to measure the Aggregated Channel bandwidth as defined in TS 36.104 subclause 5.6. 

The Test Requirement in subclause 6.6.1.5 has to be updated with text that also includes the Aggregated Channel bandwidth as defined in the updated subclause 5.6. 

6.6.2
Adjacent Channel Leakage power Ratio (ACLR)


In subclause 6.6.2.1 Definition and applicability the text “carrier aggregation configuration” should be added in order to align this subclause with the text in TS 36.104 subclause 6.6.2. 

Subclause 6.6.2.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

The carrier aggregation case should be added to step 1 of the test Procedure in subclause 6.6.2.4.2.  

The table headings and NOTE’s in subclause 6.6.2.5 Test requirements have to be aligned with the tables in TS 36.104 to include lowest (highest) carrier. 

6.6.3
Operating band unwanted emissions

The text in subclause 6.6.3.1 Definition and applicability should be aligned with TS 36.104 subclause 6.6.3 to include the definition of a BS configured for contiguous carrier aggregation.  

Subclause 6.6.3.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

6.6.4
Transmitter spurious emissions

Subclause 6.6.4.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

6.7
Transmitter intermodulation

In subclause 6.7.1 Definition and applicability the text defining the interfering signal centre frequency offset should be from the lower (higher) edge of the wanted signal. The definition in TS 36.104 was changed when CA was introduced. 

Subclause 6.7.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

It might be good to clarify in subclause 6.7.4.2 Procedure that the wanted signal might be a single-carrier, multi-carrier or multiple contiguously aggregated carriers according to E-TM1.1. 

7
Receiver characteristics

7.1
General

The following text on throughput requirements from subclause 7.1 in TS 34.104 should be added to subclause 7.1 General in TS 36.141: 

1) “A BS supporting contiguous CA in a specified band receives multiple component carriers aggregated contiguously.”

2)  “When the BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier. For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply relative to the lower edge and positive offsets of the interfering signal apply relative to the higher edge.”

7.2
Reference sensitivity level

Subclause 7.2.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

It might be good to add a clarification to the Procedure in subclause 7.2.4.2 that in case of CA the measurement should be made for each component carrier separately (see TR 36.808 subclause 7.2 [3]).
7.3
Dynamic range

Subclause 7.3.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

It might be good to add a clarification to the Procedure in subclause 7.3.4.2 that in case of CA the measurement should be made for each component carrier separately (see TR 36.808 subclause 7.3 [3]).

7.4
In-channel selectivity

Subclause 7.4.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

It might be good to add a clarification to the Procedure in subclause 7.4.4.2 that in case of CA the measurement should be made for each component carrier separately (see TR 36.808 subclause 7.4 [3]).

7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking

Subclause 7.5.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

It might be good to add a clarification to the Procedure for Adjacent Channel Selectivity in subclause 7.5.4.2 that in case of CA the measurement should be made for each component carrier separately (see TR 36.808 subclause 7.5 [3]), i.e. the procedure steps should be repeated for each component carrier.
It might be good to add a clarification to the Procedure for narrow-band blocking in subclause 7.5.4.3 that in case of CA the throughput requirement should be applied to each carrier separately (see TR 36.808 subclause 7.5 [3]), i.e. the procedure steps should be repeated for each component carrier.
Negative and positive offsets of the interfering signal shall be introduced for the Test Requirements in subclause 7.5.5 to align them with the minimum requirements in TS 36.104. Table 7.5-2 and Table 7.5-3 in TS 36.141 are affected. The text should be aligned with TS 36.104 when CA is introduced in TS 36.141. 

7.6
Blocking

Subclause 7.6.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

It might be good to add a clarification to the Procedure in subclause 7.6.4.2 that in case of CA the throughput requirement should be applied to each carrier separately (see TR 36.808 subclause 7.6 [3]), i.e. the procedure steps should be repeated for each component carrier.

Negative and positive offsets of the interfering signal shall be introduced for the General Test requirements in subclause 7.6.5.1 to align them with the minimum requirements in TS 36.104. Table 7.6-1 and Table 7.6-2 in TS 36.141 are affected. The text should be update and aligned with TS 36.104 when CA is introduced in TS 36.141. 

7.7
Receiver spurious emissions

Subclause 7.7.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also need to be modified to include the new definitions in subclause 4.7 of M (middle) channel for CA.  

The Procedure part in subclause 7.7.4.2 has to be updated regarding a test configuration for CA using E-TM 1.1 to have the transmitter part activated at Pmax. 
In case of CA the throughput requirement should be applied to each carrier in case of CA (see TR 36.808 subclause 7.7), i.e. the procedure steps should be repeated for each component carrier.  

7.8
Receiver intermodulation 

Subclause 7.8.4.1 Initial conditions should be updated with references to the test configurations to be used in case of CA. The RF channels to be tested also needs to be modified to include the new definitions in subclause 4.7 of B (bottom) M (middle) and T (top) channels for CA.  

It might be good to add a clarification to the Procedure in subclause 7.8.4.2 that in case of CA the throughput requirement should be applied to each carrier separately (see TR 36.808 subclause 7.8 [3]), i.e. the procedure steps should be repeated for each component carrier.

Negative and positive offsets of the interfering signal shall be introduced for the Test requirements in subclause 7.8.5 to align them with the minimum requirements in TS 36.104. Table 7.8-2 and Table 7.8-3 in TS 36.141 are affected. The text should be (update) aligned with TS 36.104 when CA is introduced in TS 36.141. 

8
Performance requirement

Text from TS 36.104 subclause 8.1 should be added that clarifies that unless otherwise stated the performance requirements apply for single-carrier only and that performance requirements for a BS supporting carrier aggregation are defined in terms of single carrier requirements. 
3
Conclusion
This document presented the expected changes in TS 36.141 when CA is introduced. It is mainly clause 4, 6 and 7 that are affected. Many of these changes are caused by changed definitions or new definitions. Two new subclauses were proposed. One for Manufacturer’s declaration of supported CA RF configurations and one for CA test configurations. 

We propose that the discussed changes are considered in future work on CA conformance testing.  
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