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1.
Introduction

A proposal for setting up test configurations for multi-band tests (MBT) based on MSR-NC resemblance approach was discussed in [1] with an associated text proposal in [2]. This contribution further develops the ideas by applying it on the transmitter spurious emission and operating band unwanted emissions test.  
2.
Discussion

An overview of MB-MSR requirements and testing was given in [3]. For each requirement it was discussed if single-band tests (SBT), MBT or a combination of SBT and MBT should be performed to verify the requirements for a base station that is declared to be multi-band capable. 

In [1-2] it was proposed to use the MSR-NC approach to generate MB-MSR test configurations. For MSR-NC the test configurations are allocated to sub-bands with a gap between the sub-bands. The same approach can also be used to allocate test configurations for base stations supporting several bands, not just sub-bands.  Applying this resemblance approach, means that a multi band test configuration can be generated by first allocating carriers to the RF band edges of radio bandwidth [2].

Two examples are given in this paper how this resemblance approach can be applied for transmitter tests of a MSR basestation that is declared to be multi-band capable. 
Transmitter spurious emissions tests 
Let us in this example for transmitter spurious emission test assume a base station declared to be multiband capable for band X and band Y, supporting, UTRA+E-UTRA, CS 3 and BC1 for both bands.  The MB-MSR applicability table in [4] states that both single-band tests (SBT) and multi-band tests (MBT) shall be performed for UTRA and E-UTRA. An excerpt from that table for reference sensitivity level test is shown in table 1 below. 
Table 1: Test configurations for capability sets for multi-band capable BS

	BS test case
	

	6.6.1 Transmitter spurious emissions
	-

	(Category A)
	SBT and  MBT

	(Category B)
	SBT and  MBT

	Additional requirement for BC2 (Category B)
	SBT and  MBT

	Protection of the BS receiver of own or different BS
	SBT and  MBT

	Additional spurious emissions requirements
	SBT and  MBT

	Co-location with other Base Stations
	SBT and  MBT


Transmitter spurious emissions tests - SBT

SBT in table 1 above, means that the existing table 5.1-1 or table 5.2-1 in TS 37.141 shall be used for each band. Table 2 below shows an excerpt from table 5.1-1 applicable for this example. 

Table 2: Transmitter spurious emissions test case in TS 37.141 table 5.1-1
	Capability Set
	UTRA + E-UTRA 
(CS 3)
	GSM+ UTRA 
(CS 4)
	GSM + 

E-UTRA
(CS 5)
	GSM + UTRA + E-UTRA
(CS 6)

	BS test case
	BC1
	BC2
	BC3
	BC2
	BC2
	BC2

	6.6.1 Transmitter spurious emissions
	- 
	- 
	- 
	- 
	- 
	- 

	(Category A)
	C: TC3a

CNC: NTC3a
C/NC: TC3a, NTC3a
	C: TC3a

CNC: NTC3a

C/NC: TC3a, NTC3a
	C: TC3b
	C: TC4a

CNC: NTC4a
C/NC: TC4a, NTC4a
	C: TC4b

CNC: NTC4b
C/NC: TC4b, NTC4b
	C: TC4c

CNC: NTC4c
C/NC: TC4c, NTC4c

	(Category B)
	C: TC3a

CNC: NTC3a
C/NC: TC3a, NTC3a
	C: TC3a
CNC: NTC3a
C/NC: TC3a, NTC3a
	C: TC3b
	C: TC4a
CNC: NTC4a

C/NC: TC4a, NTC4a
	C: TC4b

CNC: NTC4b

C/NC: TC4b, NTC4b
	C: TC4c
CNC: NTC4c

C/NC: TC4c, NTC4c


Table 2 states that the transmitter spurious emissions shall be tested with TC3a in each band if the BS supports contiguous operations only or NTC3a in each band if the BS also supports non-contiguous operations. The test configurations TC3a and NTC3a are shown in figure 2 and figure 3 below, where figure 2 shows a contiguous band and figure 3 a non-contiguous band with sub-bands and a gap in between the bands. 
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Figure 2: Single-band test, contiguous band, with TC3a in each band.
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Figure 3: Single-band test, non-contiguous band, with NTC3a in each band.

In case the manufacturer declarations for contiguous and non-contiguous operation in a band are not identical then test shall be done using both TC3a and NT§C3a for that band.  Spurious emissions should also be tested with the RFBW allocated to the bottom (B), middle (M) and top (T) of the supported RF band.  

Transmitter spurious emissions tests – MBT
Multi-band tests shall be made with carriers configured in all bands that are supported by the base station in multi-band mode. In MBT, the carriers shall be allocated to each band in a non-contiguous manner. A text proposal in [2] defines a generic multi-band test configuration to be used for MBT. An excerpt from that document on the MB-TCG1 transmitter generation is shown in table 3 below.
Table 3: Definition of x and y for transmitter NTCxy

	Band Category
	CS 1
	CS 2
	CS 3
	CS 4
	CS 5
	CS 6

	BC1
	1a
	2-
	3a
	N/A
	N/A
	N/A

	BC2
	N/A
	2-
	N/A
	4a
	4b
	4c

	BC3
	[TBD]
	2-
	3b
	N/A
	N/A
	N/A


If we use the same assumption as above, CS 3, BC1 in band X and band Y, then table 3 states that NTC3a shall be used for MBT. Figure 4 below shows the multi-band test configuration set-up for spurious emission tests with 4 carriers. 
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Figure 4: Multi-band test configuration based on NTC3a.
This example have been simplified a bit to make it clearer to understand the principle behind the non-contiguous approach for allocating carriers. The placement of the per band maximum RFBW’s to cope with the usual bottom (B), middle (M) and top (T) tests in a multi-band scenario is further discussed in [5]. 
Operating band unwanted emissions tests

Let us in this example for Operating band unwanted emissions tests assume a base station declared to be multiband capable for band X and band Y, supporting, GSM+E-UTRA, CS 5 and BC2 for both bands.  The MB-MSR applicability table in [4] states that both SBT and MBT shall be performed.  An excerpt from that table for reference sensitivity level test is shown in table 4 below. 

Table 4: Test configurations for capability sets for multi-band capable BS

	BS test case
	

	6.6.2 Operating band unwanted emissions
	-

	General requirement for Band Categories 1 and 3
	SBT and  MBT

	General requirement for Band Category 2
	SBT and  MBT

	GSM/EDGE single-RAT requirement
	SBT and  MBT

	Additional requirements
	SBT and  MBT


Operating band unwanted emissions tests - SBT
SBT in table 4 above means that existing table 5.1-1 or table 5.2-1 in TS 37.141 shall be used for each band. Table 5 below shows an excerpt from table 5.1-1 applicable for this example. 

Table 5: Operating band unwanted emissions test case in TS 37.141 table 5.1-1
	Capability Set
	UTRA + E-UTRA 
(CS 3)
	GSM+ UTRA 
(CS 4)
	GSM + 

E-UTRA
(CS 5)
	GSM + UTRA + E-UTRA
(CS 6)

	BS test case
	BC1
	BC2
	BC3
	BC2
	BC2
	BC2

	6.6.2 Operating band unwanted emissions
	- 
	- 
	- 
	- 
	- 
	- 

	General requirement for Band Categories 1 and 3
	(TS 25.141) 
(TS 36.141)

C: TC3a

CNC: TC3a, NTC3a

C/NC: TC3a, NTC3a
	N/A
	(TS 25.142) 
(TS 36.141)

C: TC3a
	N/A
	N/A
	N/A

	General requirement for Band Category 2
	N/A
	(TS 25.141) 
(TS 36.141)

C: TC3a

CNC: TC3a, NTC3a

C/NC: TC3a, NTC3a
	N/A
	(TS 25.141)

C: TC4a, TC4d (note1)
CNC:TC4a, TC4d(note1), NTC4a

C/NC: TC4a, TC4d(note1), NTC4a
	(TS 36.141)

C: TC4b, 
TC4e (note1)

CNC:TC4b, TC4e(note1), NTC4b 

C/NC: TC4b, TC4e(note1), NTC4b
	(TS 25.141) 
(TS 36.141)

C: TC4c, 
TC4e (note1)

CNC: TC4c, 
TC4e (note1), NTC4c 

C/NC: TC4c, 
TC4e (note1), NTC4c

	NOTE 1:
The TC shall be used for performing tests when [the declared RF bandwidth for GSM is not equal to the declared RF bandwidth for multi-RAT operations and] the frequency range within the frequency band supported by the BS is a subset of the operating band, or when the maximum supported RF bandwidth covers the entire operating band.


Table 5 states that for SBT, the test shall be performed according to operating band unwanted emission tests in TS 36.141. Furthermore, TC4b or TC4e shall also be used for testing, and also NTC4c if the base station also supports non-contiguous operation.  Test configurations TC4b, TC4e , and NTC4c are shown in figure 5, figure 6  and figure 7 below. 
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Figure 5: Single-band test, contiguous band, with TC4b in each band.
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Figure 6: Single-band test, contiguous band, with TC4e in each band.
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Figure 7: Single-band test, contiguous band, with NTC4b in each band.
In case the manufacturer declarations for contiguous and non-contiguous operation are not identical for a specific band, then test shall be done using both contagious and non-contiguous test configurations.   

Operating band unwanted emissions tests - MBT
Multi-band tests of operating band unwanted emissions shall be made with carriers configured in all bands that are supported by the base station in multi-band mode. In MBT, the carriers shall be allocated to each band in a non-contiguous manner. A text proposal in [2] defines a generic multi-band test configuration to be used for MBT. An excerpt from that document on the MB-TCG1 transmit generation is shown in table 6 below. 

Table 6: Definition of x and y for transmitter NTCxy

	Band Category
	CS 1
	CS 2
	CS 3
	CS 4
	CS 5
	CS 6

	BC1
	1a
	2-
	3a
	N/A
	N/A
	N/A

	BC2
	N/A
	2-
	N/A
	4a
	4b
	4c

	BC3
	[TBD]
	2-
	3b
	N/A
	N/A
	N/A


If we use the same assumption as above, GSM+E-UTRA, CS 5 and BC2 in band X and band Y then table 6 states that NTC4b shall be used for the band. Figure 8 below shows such a multi-band test configuration with 6 carriers. 
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Figure 4: Multi-band test configuration based on NTC4b.
This example have been simplified a bit to make it clearer to understand the principle behind the non-contiguous approach for allocating carriers. The placement of the per band maximum  RFBW’s to cope with the usual bottom (B), middle (M) and top (T) tests in a multi-band scenario is further discussed in [5]. 
3.
Conclusion 
This paper has shown that it is feasible to use the MSR-NC resemblance approach to generate multi-band transmitter test configurations. Examples of allocating carriers for single-band and multi-band spurious emission tests have been provided, using the MSR-NC resemblance approach, using tables for applicability of requirements and existing, well known test configurations. 
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