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1 Introduction
The work plan for the CA BS conformance testing was approved in last RAN4 meeting [1]. This document will discuss the CA TX test requirements based on the principles and test configurations presented in [2] [3].
2 Discussion
2.1 CA TX Test requirements for LTE single RAT BS
The core requirements of CA BS were finished, and many requirements were revised due to CA WI. Some requirements are changed by the new CA definitions, which may result in additional CA tests. Some requirements are revised considering CA scenario, and the revised requirements are also suitable for multi-carrier tests.
Table 1 shows the comparison between E-UTRA multi-carrier and CA. Through the comparison, we can determine if the test requirement for E-UTRA multi-carrier could be used or it should be tested for CA additionally. 
Table 1 E-UTRA multi-carrier and CA requirements comparison

	Clause No.
	Requirement
	TS 36.104 revised due to CA
	Note

	6.2
	Base station output power
	The maximum total output power, of the base station is the mean power level measured at the antenna connector during the transmitter ON period in a specified reference condition. 

Rated total output power of the base station is the mean power for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.
	Definitions of maximum total output power and rated total output power are added. Rated total output power is relevant to the configurations declared by the manufacturer.

	6.3
	Output power dynamics
	-
	-

	6.3.1
	RE Power control dynamic range
	Same as multi-carrier operation
	No specific test or test requirements are defined for RE Power control dynamic range.

	6.3.2
	Total power dynamic range
	Same as multi-carrier operation
	Clarified that the downlink (DL) total power dynamic range is defined per carrier.

	6.4
	Transmit ON/OFF power
	-
	-

	6.4.1
	Transmitter OFF power
	For BS supporting contiguous CA, the transmitter OFF power is defined as the mean power measured over 70 us filtered with a square filter of bandwidth equal to the Aggregated Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2 during the transmitter OFF period.
	The requirement for CA is defined over the aggregated channel bandwidth.

	6.4.2
	Transmitter transient period
	-
	-

	6.5
	Transmitted signal quality
	-
	-

	6.5.1
	Frequency error
	Same as multi-carrier operation
	Clarified that frequency error requirement is defined per carrier.

	6.5.2
	Error Vector Magnitude
	Same as multi-carrier operation
	Clarified that EVM requirement is defined per carrier.

	6.5.3
	Time alignment between transmitter branches
	For intra-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 130 ns.
For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed [1.3 μs].
	New requirements for intra-band and inter-band CA.

	6.5.4
	DL RS power
	Same as multi-carrier operation
	Clarified that DL RS power requirement is defined per carrier.

	6.6
	Unwanted emissions
	-
	-

	6.6.1
	Occupied bandwidth
	For contiguous CA, the occupied bandwidth shall be less than or equal the Aggregated Channel Bandwidth as defined in subclause 5.6.
	For multi-carrier operation, OBW is defined per carrier. But for CA, OBW is defined over the aggregated channel bandwidth.

	6.6.2
	Adjacent Channel Leakage power Ratio (ACLR) 
	Same as multi-carrier operation
	TS 36.104 Annex F was revised.
All scenarios for channel bandwidths of the outermost carrier less than 5 MHz are for further study. 

	6.6.3
	Operating band unwanted emissions
	Same as multi-carrier operation
	TS 36.104 Annex F was revised.
All scenarios for channel bandwidths of the outermost carrier less than 5 MHz are for further study. 

	6.6.4
	Transmitter spurious emissions
	Same as multi-carrier operation
	No changes.

	6.7
	Transmitter intermodulation
	Same as multi-carrier operation
	In contiguous CA scenario, the center frequency of each CC is not the center of the channel bandwidth. Therefore, the lower (higher) edge is introduced as the offset reference point for the interfering signal.


As compared in Table 1, most requirements for multi-carrier could cover CA scenario. Only the requirements listed below may need test additionally for CA BS:
1. Base station output power
2. Transmitter OFF power
3. Time alignment between transmitter branches
4. Occupied bandwidth
2.2 CA TX Test requirements for MSR BS
The transmitter specifications difference between MSR and CA come from two different sources. One is from the difference of definitions, which may result in the different test methods, such as requirements of occupied bandwidth and time alignment error. The other is from the difference of the specifications themselves, such as ACLR and operating band unwanted emissions. In many cases the corresponding MSR RF core and test requirements are either identical or more stringent than E-UTRA single RAT requirements. Thus for the MSR BS supporting CA, the MSR test requirements and test configurations could be used to cover CA scenario except for the additional CA test requirements shown below:
1. Transmitter OFF power
2. Time alignment between transmitter branches
3. Occupied bandwidth
Corresponding MSR test configurations of the above requirements are listed in Table 2.

Table 2 Corresponding MSR test configurations related to CS2 (Single-RAT E-UTRA capable BS)
	Capability Set
	E-UTRA (MC) capable BS (CS2)

	BS test case
	BC1
	BC2
	BC3

	6.4 Transmit ON/OFF power
	- 
	- 
	- 

	6.4.1 Transmitter OFF power
	N/A
	N/A
	TC2

	6.4.2 Transmitter transient period
	N/A
	N/A
	TC2

	6.5.3 Time alignment between transmitter branches
	- 
	- 
	- 

	6.5.3.1 E-UTRA minimum requirement
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	6.6.3 Occupied bandwidth
	- 
	- 
	- 

	6.6.3.1 Minimum requirement
	 
(TS 36.141)
	 
(TS 36.141)
	
(TS 36.141)


For the requirements of time alignment between transmitter branches and occupied bandwidth, MSR test requirements refer to TS 36.141. Therefore, only the requirement of transmitter OFF power may need to be revised in TS 37.141 based on the CA test configuration.
3 Conclusion
The principle of CA testing is to simplify the test cases and reduce the test workload. Therefore, for the BS supporting CA (single RAT or MSR), it has no necessary to test all the requirements again for CA. Only the specific CA requirements should be tested additionally.
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