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1. Introduction
Multi-band BS (MB BS) transmitter testing with three or more bands was discussed RAN4#73 and RAN4#74 meetings [1-5], however, RAN4 could not reach a consensus. In [3, 4], two options were proposed, but each has Pros and Cons. The “worst case scenario” varies according to conditions (bands, test cases, etc.), and to define that is rather complex.

In our understanding, especially from a viewpoint of relationship between inter-modulation distortion (IMD) and protection of other (Up-link, other system, etc.) bands, the “worst case scenario” will be completely different according to which bands to be supported by the MB BS.
On the other hand, in the current specification [6], RF bandwidth positions are defined for BS capable of dual-band operation as BRFBW_T’RFBW and B’RFBW_TRFBW. Note that the ETC(s) for multi-band test configuration using them are specified as ETC4 and ETC5. It is not necessarily the ETC(s) that “worst case scenario” is specified.

This contribution discusses RF bandwidth position and test configuration and shows our views.

2. Discussion
2.1. Previous discussion
Table 1 shows characteristics of the proposed two options in [3, 4]. Each option has some Pros and Cons
Table 1 Summary of two options
	Option
	Carrier allocation
	Contribution
(Source)
	Pros
	Cons

	1
	· RF bandwidth(s) in remaining (the middle ones, if any) supported operating band(s) in multi-band operation, shall be placed in the middle of the supported frequency range in those operating band(s)
	[4]

(Nokia Networks)
	- Simple definition (not complex).
	- Not always the worst cases scenario.

	2
	· Band combination 1: The purpose is to test the performance at highest possible instantaneous radio bandwidth and to check the frequency range outside of the outermost frequency bands.
· Band combination 2: The purpose is to test the performance in the smallest possible gap between the frequency bands.
	[3]

(ALU)
	- From IMD (out-of-band emission range, inter-band RF bandwidth gap) point of view, basically these are the worst case.
	- Relaxation or exclusion requirement might be adopted if “inter RF bandwidth gap” < 20MHz.

- Protection requirements of other (Up-link, other system, etc.) bands are not considered.


2.2. Current requirement
2.2.1. RF bandwidth position for dual-band operation (section 4.7.1 in TS36.141)
In section 4.7.1 in TS36.141 [3], ‘RF bandwidth position for multi-carrier and/or CA testing’ is specified only for ‘BS capable of dual-band operation’ as follows.
--

For BS capable of dual-band operation, unless otherwise stated, the test shall be performed at BRFBW_T’RFBW and B’RFBW_TRFBW defined as following:

BRFBW_ T’RFBW: the RF bandwidths located at the bottom of the supported frequency range in the lower operating band and at the highest possible simultaneous frequency position, within the maximum radio bandwidth, in the upper operating band.
B’RFBW_TRFBW: the RF bandwidths located at the top of the supported frequency range in the upper operating band and at the lowest possible simultaneous frequency position, within the maximum radio bandwidth, in the lower operating band.
NOTE:
BRFBW_T’RFBW = B’RFBW_TRFBW = BRFBW_TRFBW when the declared maximum radio bandwidth spans both operating bands. BRFBW_TRFBW means the RF bandwidths are located at the bottom of the supported frequency range in the lower operating band and at the top of the supported frequency range in the upper operating band.

--
BRFBW_T’RFBW and B’RFBW_TRFBW are defined as a RF bandwidth position. In our understanding, the reason why there are two positions is that there is a probability that BS cannot operate BRFBW and TRFBW simultaneously because of filter characteristics and so on. If BS can operate BRFBW and TRFBW simultaneously, there is a BRFBW_TRFBW position only.

[image: image1.emf]B

RFBW

Freq.

T

RFBW

B

RFBW

_T

RFBW

B

RFBW

Freq.

T

’

RFBW

B

RFBW

_T

’

RFBW

B

’

RFBW

Freq.

T

RFBW

B

’

RFBW

_T

RFBW

Red: restricted

Blue: not restricted


Figure 1 RF bandwidth position for multi-carrier and/or CA testing for dual-band operation
We discuss three or more bands operation (BRFBW, M1RFBW, M2RFBW, …, TRFBW). In this contribution, MxRFBW is defined as ‘maximum RF bandwidth located in the x-th middle of the supported frequency range in each operating band’.

Is there any necessities that MxRFBW is restricted like M’xRFBW ? In our understanding there is no particular reason to be restricted.
Observation 1: For the middle band(s), RF bandwidth should not be restricted.
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Figure 2 RF bandwidth position for multi-carrier and/or CA testing for three or more bands operation

2.2.2. Test configurations (section 4.10 in TS36.141)
In section 4.10.4 and 4.10.5 in TS36.141 [3], ‘Multi-band test configuration’ is specified.
ETC4 is test configuration for full carrier allocation and ETC5 is test configuration with high PSD per carrier. Figure 3 is an example for ETC4 and ETC5.
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Figure 3 Test configurations for multi-carrier and/or CA operation for two bands operation
ETC5

In the case of three or more bands operation, it is natural way that ETC5 is also applied to the middle band(s). i.e. two carriers shall be placed at the outermost edges of the middle RF bandwidth(s).
Observation 2: For the middle band(s), two carriers shall be placed at the outermost edges of the middle RF bandwidth(s) on ETC5.
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Figure 4 ETC5 for three or more bands operation

ETC4

On ETC4, which side should narrowest carrier be placed, highest side or lowest side or any other ideas?
Issue 1: On the middle band(s), which side should narrowest carrier be placed on ETC4?
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Figure 5 ETC4 for three or more bands operation

2.3. About fall back test condition
In this subclause, we discuss fall back test conditions. For BS capable of N band operation, how many configuration(s) is(are) required for the test(s)? Note N = (single, dual, triple, quad, penta, …). For example, relaxation for ACLR requirement is applied depending on Wgap. If there is no relaxation for the triple-band operation with a certain TX power per each band, then tests for single and dual-band operations with a same TX power per each band might not be required from a viewpoint of ACLR.
Observation 3: If test requirements for N band configuration with a certain TX power per each band can cover those for less band configuration with a same TX power per each band, the test requirements for less than or equal to N-1 band configuration might not be required from a viewpoint of ACLR.
Example cases that how many tests should be required for each band configuration (N=1, 2 and 3) are shown in table below. In the Table 1, firstly a test for A+B+C is required. If there is no relaxation of ACLR for A+B+C, 6 tests for A+B, A+C, B+C, A, B and C might be not required. If there is some relaxation for A+B+C, additional tests for A+B, A+C, B+C, A, B or C might be required.

Table 1: Example for 3 bands MB BS (band A + band B+ band C)

	Number of bands
	Band configuration
	Test for this configuration is required or not
	Relaxation or No

	3
	A+B+C
	Required
	No

	2
	A+B
	Not
	No

	
	A+C
	Not
	No

	
	B+C
	Not
	No

	1
	A
	Not
	

	
	B
	Not
	

	
	C
	Not
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Figure 6 Example band allocations
3. Conclusion

In this contribution, we discuss RF bandwidth position and test configuration for multi band BS testing with three or more bands.
Observation 1: For the middle band(s), RF bandwidth should not be restricted.
Observation 2: For the middle band(s), two carriers shall be placed at the outermost edges of the middle RF bandwidth(s) on ETC5.
Issue 1: On the middle band(s), which side should narrowest carrier be placed on ETC4?
Observation 3: If test requirements for N band configuration with a certain TX power per each band can cover those for less band configuration with a same TX power per each band, the test requirements for less than or equal to N-1 band configuration might not be required from a viewpoint of ACLR.
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