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Introduction
The MSR test configurations and mapping between requirements and test configurations was extensively discussed in [1-3]. In this paper, we elaborate more on MSR receiver requirements and discuss the rationale for the proposed mapping between receiver requirements and proposed test configurations. In [4] the corresponding analysis is presented for MSR transmitter requirements.

It should be noted that the proposed test configurations for Tx and Rx are constructed by applying existing single RAT test models and receiver reference channels on the corresponding carriers in the test configuration.

This paper also covers all concerned band categories i.e. BC1, BC2 and BC3 which would facilitate the possible harmonization and the overview for all requirements.

Discussion
The proposed MSR test configurations used in this paper are summarized as below. Due to single RAT multi-carrier requirements, TC1 and TC2 were introduced to capture the UTRA and E-UTRA multi-carrier configurations. The remaining test configurations cover the multi-RAT scenarios. Note that TC4 is not applicable for Rx requirements.
Table 1
Test configuration overview

	
	TC1
	TC2
	TC3
	TC4
	TC5
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	Description
	UTRA multi carrier
	E-UTRA multi carrier
	Multi-RAT UTRA/E-UTRA
	Multi-RAT with GSM
(adapted for transmitter)
	Multi-RAT with GSM
(adapted for receiver)


The following is an analysis of every MSR receiver requirement as in TS 37.104 for all band categories. In some cases when needed, an additional Single Carrier (SC) configuration is added to ensure full test coverage.

For BC3, we refer to corresponding BC1 test configurations. The need for some more specific BC3 test configuration may require further investigation.
Legend:

TCx 
The conformance testing is performed using text configuration TCx.

SC
The conformance testing is performed using a test configuration consisting of a Single Carrier of the relevant RAT.

No need for test
There is no conformance testing in this case. The core requirement does apply for the operational configuration in question, but conformance testing is covered in another supported operational configuration.

N/A
Not applicable. The core requirement does not apply for the combination of operational configuration and band category.
7.2.1
Reference sensitivity level, E-UTRA

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	No need for test
	N/A
	SC
	N/A
	N/A

	BC2
	No need for test
	No need for test
	SC
	N/A
	N/A

	BC3
	No need for test
	N/A
	SC
	N/A
	N/A

	Rationale
	This is a single RAT requirements which should also be tested as single carrier as single RAT specifications since muli-RAT operationoperation would not influence the sensitivity.


7.2.2
Reference sensitivity level, UTRA FDD

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	No need for test
	N/A
	N/A
	SC
	N/A

	BC2
	No need for test
	No need for test
	N/A
	SC
	N/A

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	Rationale
	This is a single RAT requirements which should also be tested as single carrier as single RAT specifications since muli-RAT operationoperation would not influence the sensitivity.


7.2.3
Reference sensitivity level, UTRA TDD

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	N/A
	N/A
	N/A
	N/A

	BC3
	No need for test
	N/A

	N/A
	SC
	N/A

	Rationale
	This is a single RAT requirements which should also be tested as single carrier as single RAT specifications since muli-RAT operation would not influence the sensitivity.


7.2.4
Reference sensitivity level, GSM/EDGE
	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	No need for test
	N/A
	N/A
	According to MC-BTS

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	Rationale
	This is a single RAT requirements which should also be tested as single carrier as single RAT specifications since muli-RAT operation would not influence the sensitivity.


7.3.1
Dynamic range, E-UTRA

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	No need for test
	N/A
	SC
	N/A
	N/A

	BC2
	No need for test
	 No need for test
	SC
	N/A
	N/A

	BC3
	No need for test
	N/A
	SC
	N/A
	N/A

	Rationale
	This is a single RAT requirements which should also be tested as single carrier as single RAT specifications since muli-RAT operation would not influence the receiver dynamic range.


7.3.2
Dynamic range, UTRA FDD

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	No need for test
	N/A
	N/A
	SC
	N/A

	BC2
	No need for test
	No need for test
	N/A
	SC 
	N/A

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	Rationale
	This is a single RAT requirements which should also be tested as single carrier as single RAT specifications since muli-RAT operation would not influence the receiver dynamic range.


7.3.3
Dynamic range, UTRA TDD

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	N/A
	N/A
	N/A
	N/A

	BC3
	No need for test
	N/A
	N/A
	SC
	N/A

	Rationale
	This is a single RAT requirements which should also be tested as single carrier as single RAT specifications since muli-RAT operation would not influence the receiver dynamic range.


7.3.4
Dynamic range, GSM/EDGE

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	No need for test
	N/A
	N/A
	According to MC-BTS

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	Rationale
	This is a single RAT requirements which should also be tested as single carrier as single RAT specifications since muli-RAT operation would not influence the receiver dynamic range.


7.4.1 General blocking minimum requirement

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	TC3
	N/A
	No need for test
	No need for test
	N/A

	BC2
	TC3
	TC5
	No need for test
	No need for test
	No need for test

	BC3
	TC3
	N/A
	No need for test
	No need for test
	N/A

	Rationale
	This is genericgeneric multi-RAT requirements and should be tested with proper test configuration where each RAT is allocated to an edge of declared RF bandwidth.


7.4.2 General narrow-band blocking minimum requirement

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	TC3
	N/A
	TC2
	No need for test
	N/A

	BC2
	TC3
	TC5
	No need for test
	No need for test
	No need for test

	BC3
	TC3
	N/A
	TC2
	No need for test
	N/A

	Rationale
	This is generic multi-RAT requirements and should be tested with proper test configuration where each RAT is allocated to an edge of declared RF bandwidth.


7.4.3 Additional Narrowband blocking minimum requirement for GSM/EDGE

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	No need for test
	N/A
	N/A
	According to MC-BTS

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	Rationale
	This is GSM requirements and since the multi-RAT is tested with general blocking and narrowbandblocking, it is sufficient to apply GSM single RAT requirements according to MC-BTS. 


7.4.4 GSM/EDGE requirements for AM suppression

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	No need for test
	N/A
	N/A
	According to MC-BTS

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	Rationale
	This is GSM requirements, it is sufficient to apply GSM single RAT requirements according to MC-BTS. 


7.4.5

Additional BC3 blocking minimum requirement

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	N/A
	N/A
	N/A
	N/A

	BC3
	TC3
	N/A
	No need for test
	No need for test
	N/A

	Rationale
	This is TDD specific requirements, thus it should be tested as BC3 single RAT requirement.


7.5.1 General OOB blocking requirement

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	TC3
	N/A
	No need for test
	No need for test
	N/A

	BC2
	TC3 for BS not supporting GSM, otherwise No need for test
	TC5
	No need for test
	No need for test
	No need for test

	BC3
	 TC3
	N/A
	No need for test
	No need for test
	N/A

	Rationale
	This is generic multi-RAT requirements and should be tested with proper test configuration where each RAT is allocated to an edge of declared RF bandwidth.


7.5.2 Co-location minimum requirement

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	TC3
	N/A
	No need for test
	 No need for test
	N/A

	BC2
	TC3 for BS not supporting GSM, otherwise No need for test
	TC5
	 No need for test
	 No need for test
	No need for test

	BC3
	 TC3
	N/A
	 No need for test
	 No need for test
	N/A

	Rationale
	This is generic multi-RAT requirements and should be tested with proper test configuration where each RAT is allocated to an edge of declared RF bandwidth.


7.6.1
General Receiver spurious emissions requirement

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	TC3
	N/A
	No need for test
	 No need for test
	N/A

	BC2
	TC3 for BS not supporting GSM, otherwise No need for test
	TC5
	No need for test
	 No need for test
	 No need for test

	BC3
	TC3
	N/A
	No need for test
	No need for test
	N/A

	Rationale
	This is generic requirements and should be tested with proper test configuration where each RAT is allocated to an edge of declared RF bandwidth.


7.6.2
Additional minimum requirement for BC2 (Category B)

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	TC3 for BS not supporting GSM, otherwise No need for test
	TC5
	No need for test
	No need for test
	No need for test

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	
	The additional Cat B spuriouse emission covers the more strict GSM requiremensta and thus is applicable for multi-RAT operation.


7.7.1
General intermodulation minimum requirement

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	TC3
	N/A
	No need for test
	No need for test
	N/A

	BC2
	TC3
	TC5
	No need for test
	No need for test
	No need for test

	BC3
	TC3
	N/A
	No need for test
	No need for test
	N/A

	Rationale
	This is generic multi-RAT requirements and should be tested with proper test configuration where each RAT is allocated to an edge of declared RF bandwidth.


7.7.2
General narrowband intermodulation minimum requirement

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	TC3
	N/A
	TC2
	No need for test
	N/A

	BC2
	TC3
	TC5
	No need for test
	No need for test
	No need for test

	BC3
	TC3
	N/A
	TC2
	No need for test
	N/A

	Rationale
	This is generic multi-RAT requirements and should be tested with proper test configuration where each RAT is allocated to an edge of declared RF bandwidth.


7.7.3
Additional narrowband intermodulation minimum requirement for GSM/EDGE

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	No need for test
	N/A
	N/A
	According to MC-BTS

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	Rationale
	This is GSM requirements, it is sufficient to apply GSM single RAT requirements according to MC-BTS. 


7.8.1
In-channel selectivity, E-UTRA

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	No need for test
	N/A
	SC
	N/A
	N/A

	BC2
	No need for test
	No need for test
	SC
	N/A
	N/A

	BC3
	No need for test
	N/A
	SC
	N/A
	N/A

	Rationale

	This is an E-UTRA single RAT requirements, thus it is sufficient to apply E-UTRA single carrier test.


8.1.1
Performance requirements , E-UTRA minimum requirement

	Operational configuration
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	SC but not within MSR scope
	N/A
	N/A

	BC2
	N/A
	N/A
	SC but not within MSR scope
	N/A
	N/A

	BC3
	N/A
	N/A
	SC but not within MSR scope
	N/A
	N/A

	Rationale

	Reference to existing specification.


8.1.2
Performance requirements , UTRA FDD minimum requirement

	
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	SC but not within MSR scope
	N/A

	BC2
	N/A
	N/A
	N/A
	SC but not within MSR scope
	N/A

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	Rationale

	Reference to existing specification.


8.1.3
Performance requirements , UTRA TDD minimum requirement

	
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	N/A
	N/A
	N/A
	N/A

	BC3
	N/A
	N/A
	N/A
	SC but not within MSR scope
	N/A

	Rationale

	Reference to existing specification.


8.1.4
Performance requirements , GSM/EDGE minimum requirement

	
	Multi RAT w/o GSM
	Multi RAT w GSM
	Single RAT E-UTRA
	Single RAT UTRA
	Single RAT GSM

	BC1
	N/A
	N/A
	N/A
	N/A
	N/A

	BC2
	N/A
	N/A
	N/A
	N/A
	According to MC-BTS

	BC3
	N/A
	N/A
	N/A
	N/A
	N/A

	Rationale

	Reference to existing specification.


Summary and proposal

In this paper, we further elaborate on receiver test configurations and the mapping between requirements and test configurations.  

We also would propose that the proposed test configurations and mapping between receiver requirements and tests configurations to be approved by RAN4 to enable further work on conformance tests.
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