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1. Introduction

This document presents the discussion on the Single-Carrier (SC) Rx test for Multi-Carrier (MC) capable BS.
2. Background
Up to Rel-9, there are no MC-specific test configurations in the TS 36.141. According to the introduction of CA, the test configuration for MC (including CA) testings has been discussed and companies sum up the discussion on the CR for TS 36.141[1]. In [1], the RF channels of B, M and T are defined for SC testing, and the RF bandwidth positions of BRFBW, MRFBW and TRFBW are defined for MC (including CA) testing. 
The following table summarizes the RF channels and RF bandwidth position to be tested on each Rx test. No RF bandwidth positions would be proposed on “Reference sensitivity level”, “Dynamic range” and “In-channel selectivity” since these Rx requirements are “in-channel requirement”, i.e. the requirements are specified on each carrier irrespective of RF Bandwidth, and it would unnecessary to introduce new MC testing for these requirements in TS 36.141. On the other hand, “ACS”, “narrow-band blocking”, “Blocking”, “Receiver spurious emissions”, and “Receiver intermodulation” are specified related to RF bandwidth, so MC test configuration has been introduced for these testings in TS 36.141. 
Table 1: Rx channel and RF bandwidth positions on Rx test in the CR for TS 36.141 [1] 
	Rx test
	RF channels to be tested (SC testing in TS 36.141 up to Rel-9)
	RF bandwidth position to be tested (MC testing which will be added in TS 36.141 in Rel-10)

	Reference sensitivity level
	B, M, and T
	N/A

	Dynamic range
	B, M, and T
	N/A

	In-channel selectivity
	B, M, and T
	N/A

	Adjacent Channel Selectivity (ACS) and narrow-band blocking
	B, M, and T
	MRFBW

	Blocking
	M
	MRFBW

	Receiver spurious emissions
	M
	MRFBW

	Receiver intermoduation
	B, M, and T
	BRFBW and TRFBW


One remaining issue is that, when BS supports both SC and MC operation, whether the BS should be tested on both SC test and MC test, or only MC test, since there are some overlapping areas between SC test and MC test. For example, if BS satisfies the MC test of “Receiver spurious emissions”, then it would be unnecessary to perform the SC test of “Receiver spurious emissions” to minimize the number of testings, since the MC test is more stringent than the SC test for “Receiver spurious emissions”. However, regarding the other Rx tests, we consider it would be insufficient to perform only MC test on the BS which is capable of both MC and SC operation, as discussed in the following sections.
3. Discussion
Figure 1 shows an example of MC test for “ACS”, “narrow-band blocking” and “receiver intermodulation” on the BS in the case “Maximum RF BW = Supported frequency range”. In these Rx tests, the interfering signals are input at only the outside of Maximum RF BW. In this case, the attenuation of Rx filter could be expected on the interfering signals. 
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Figure 1: An example of MC Rx test
Figure 2 shows an example of SC test on the same BS as discussed on the figure 1. In this case, the attenuation of Rx filter could not be expected on the interfering signals. Considering such “in-band interference”, we could not say which  the most stringent test is among MC or SC testings. 
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Figure 2: An example of SC Rx test

Based on the above discussion, we propose the followings:

Proposal) If BS supports both MC and SC operation, both MC and SC Rx testings should be performed on the “ACS”, “narrow-band blocking” and “receiver intermodulation”. The “receiver spurious emissions” should be operated on only MC testing.
The table 2 sum up the proposed applicability of MC and SC testings for the BS supporting both MC and SC operation on the above proposal. To minimize the number of testings, further technical discussion might be needed based on the table 2. The draft CR based on the above proposal is attached in the annex. (The differences from [1] are highlighted on yerrow line.)
Table 2: The proposed Rx channel and RF bandwidth positions for the BS supporting both MC and SC operation
	Rx test
	RF channels and RF bandwidth position to be tested for the BS supporting both MC and SC operation 
	RF channels to be tested (SC testing up to Rel-9 in TS 36.141)
	RF bandwidth position to be tested (MC testing which will be added in TS 36.141 in Rel-10)

	Reference sensitivity level
	B, M, and T (SC)
	B, M, and T
	N/A

	Dynamic range
	B, M, and T (SC)
	B, M, and T
	N/A

	In-channel selectivity
	B, M, and T (SC)
	B, M, and T
	N/A

	Adjacent Channel Selectivity (ACS) and narrow-band blocking
	B, M, T (SC), and MRFBW (MC)
	B, M, and T
	MRFBW

	Blocking
	M (SC) and MRFBW (MC)
	M
	MRFBW

	Receiver spurious emissions
	MRFBW (MC)
	M
	MRFBW

	Receiver intermoduation
	B, M, T (SC), BRFBW , and TRFBW (MC)
	B, M, and T
	BRFBW and TRFBW


4. Situation on TS 37.141
In the above sections, we have discussed the applicability of SC testing on the MC capable BS in TS 36.141. Since there are already MC test configurations in TS 37.141[2], we also would like to refer TS 37.141 in this paper.  In TS 37.141, Capability Set 2 (CS2) is defined for Single-RAT MC BS among Band Category 1 (BC1). It seems that the above discussion have been considered in TS 37.141 since both MC test configuration (TC2) and SC test configuration (TC6b) are already specified on the narrow-band blocking and the narrow-band intermoduration tests of CS2 as we can see in Table 5.2-1.  Table 3 shows the applicability of test configurations for BC1 CS2 BS, which are picked up from Table 5.2-1 in TS 37.141. 
Table 3: Applicability of test configurations for BC1 CS2 BS
	7.2 Reference sensitivity level
	- 

	7.2.1 E-UTRA minimum requirement
	(TS 36.141)

	7.3 Dynamic range
	- 

	7.3.1 E-UTRA minimum requirement
	(TS 36.141)

	7.4 In-band selectivity and blocking
	- 

	7.4.1 General blocking minimum requirement
	TC2

	7.4.2 General narrowband blocking minimum requirement
	TC2 and TC6b

	7.5 Out-of-band blocking
	- 

	7.5.1 General minimum requirement
	TC2

	7.5.2 Co-location minimum requirement
	TC2

	7.6 Receiver spurious emissions
	

	7.6.1 General minimum requirement
	TC2

	7.7 Receiver intermediation
	- 

	7.7.1 General intermediation minimum requirement
	TC2

	7.7.2 General narrowband intermodulation minimum requirement
	TC2 and TC6b

	7.8 In-channel selectivity
	- 

	7.8.1 E-UTRA minimum requirement
	(TS 36.141)


As we can see in the Table 3, the SC testing of general blocking is not applied for BC1 CS2 BS in TS 37.141. However,  to reach the same conclusion in TS 36.141, i.e. not to apply SC testing of general blocking on MC capable BS in TS 36.141, technical discussion would be needed once again, since the interference signal power of general blocking (-43dBm for Wide Area BS) is higher than that of narrow-band blocking (-49dBm for Wide Area BS). 
5. Conclusion
This paper discussed the applicability of SC Rx test for MC capable BS. The proposal is as follows:

Proposal) If BS supports both MC and SC operation, both MC and SC Rx testing should be performed on the “ACS”, “narrow-band blocking” and “receiver intermodulation”. MC testing would be enough for the “receiver spurious emissions” testing.
To minimize the number of testings, further technical discussion might be needed based on the above proposal. The draft CR based on the above proposal is attached in the annex.
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-----------------Unchanged section omitted ------------------
4.7
Specified frequency range and supported channel bandwidth

Unless otherwise stated, the test shall be performed with a lowest and the highest bandwidth supported by the BS. The manufacturer shall declare that the requirements are fulfilled for all other bandwidths supported by the BS which are not tested.

The manufacturer shall declare:

-
which of the operating bands defined in subclause 5.5 are supported by the BS.

-
the frequency range within the above frequency band(s) supported by the BS. 

-
the channel bandwidths supported by the BS

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).

Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T even if non-single carrier testings, see sub-clause 4.7.1, are performed on the BS. 









When a test is performed by a test laboratory, the EARFCNs 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.

When a test is performed by a manufacturer, the EARFCNs to be used for RF channels B, M and T may be specified by an operator.
-----------------Unchanged section omitted ------------------
7.7
Receiver spurious emissions

7.7.1
Definition and applicability

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. The test shall be performed when both TX and RX are on, with the TX port terminated.

For TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For FDD BS with common RX and TX antenna port the transmitter spurious emission as specified in clause 6.6.4 is valid.

7.7.2
Minimum Requirements

The minimum requirement is in TS 36.104 [2] subclause 7.7.1.

7.7.3
Test purpose

The test purpose is to verify the ability of the BS to limit the interference caused by receiver spurious emissions to other systems.

7.7.4
Method of test

7.7.4.1
Initial conditions

Test environment: normal; see subclause D.2.

RF channels to be tested: M, see subclause 4.7.
RF bandwidth position to be tested: 
MRFBW, see subclause 4.7.1.
Note: If non-single carrier testing (MRFBW) is tested, single carrier testing (M) would be unnecessary.
1)
Connect a measurement receiver to the BS antenna connector as shown in Annex I.2.6.
2)
Enable the BS receiver.

3)
Terminate the BS Tx antenna connector as shown in Annex I.2.6.
-----------------Unchanged section omitted ------------------




















































































