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1.
Introduction

The test configurations and their applicability for multi-band tests have been discussed in RAN 4 for several meetings. In [1] it was pointed out that resemblance approach for CS1, CS2 and CS3 have some limitations using the existing NTC1-3, since for multi-band TX tests only one carrier is defined per sub-block. In this paper, we continue the discussion and propos that for 3 new test configurations for MB-MSR tests shall be added to the other test configurations.

2.
Discussion
2.1 
Non-contiguous test configurations in TS 37.141
The existing test configurations (TC) in TS 37.141 are defined to be used for one operating band where carriers are placed in the declared maximum RF bandwidth.  The main difference between contiguous test configurations and non-contiguous test configurations in TS 37.141 is that for the contiguous test configurations use as many carriers as possible, i.e. “full carrier allocation” in contrast to the non-contiguous test configurations. For the non-contiguous test configurations a small number of carriers are allocated to the RF bandwidth edges. 

It is essentially the capability set (CS) and the supported number of carriers that defines the test configuration to be used.  The table below shows an overview of the non-contiguous test configurations that are defined for test of an MSR base station that supports non-contiguous operations. 
Table 1: An overview of existing non-contiguous test configurations in TS 37.141
	Test configuration
	Capability Set
	TX tests
	RX test

	NTC1
	CS1

(UTRA MC)
	Place two carriers at the edges of the RF BW.
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	Place two carriers at the edges of the RF BW and if possible add two carriers to each already placed carrier.
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	NTC2
	CS2

(E-UTRA MC)
	
	

	NTC3
	CS3

(UTRA+
E-UTRA
	
	

	NTC4a
	CS4 
(UTRA+GSM)
	
3 carriers    
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4 carriers    
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6 carriers    
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	N/A

	NTC4b
	CS5
(E-UTRA+GSM)
	
	

	NTC4c
	CS6
(UTRA+E-UTRA+GSM)
	
	

	NTC5a
	CS4 
(UTRA+GSM)
	N/A
	≤ 3 carriers  
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≤ 4 carriers   
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	NTC5b
	CS5
(E-UTRA+GSM)
	
	


As the table above shows the transmitter tests are defined for 2 up to 6 carriers at most, depending on the capability set.   For receiver tests the maximum number of carriers in a test configuration is 4, even if the base station supports more carriers. 
Furthermore, the table shows that NTC1, NTC2 and NTC3 are basically defined for two carriers allocated to the edges of the RF bandwidth. For RX test two additional carriers shall be added close to the already placed carriers if they fit in the sub bands.  A full description of the test configurations, see TS 37.141 sub clause 4.8. 
2.2 
Use of non-contiguous test configurations in MBT

RAN4 has agreed to re-use the existing test configurations in TS 37.141 for MB-MSR test. Two approaches have been discussed how to use the non-contiguous test configurations for multi-band tests (MBT). In one of the approaches the NTC is applied per band.  The other approach is to treat each band as a sub-block. This is called resemblance approach.  In this approach either the upper or lower sub-band of a NTC is applied to a band in a multi-band test configuration.  But, if both “sub-blocks” of the NTC are not identical, then the “sub-block” with a larger amount of narrow band carriers shall be used and the narrowband carriers shall be placed at the lower RF bandwidth edge of the lower band or at the upper RF bandwidth edge of the upper band.  
One drawback with the first approach is that in general more carriers have to be generated than with the resemblance approach.  For example, transmitter test of two bands declared as CS4, CS5 or CS6. In the first approach up to 12 carriers have to be generated, 6 carriers per band. Using the MSR-NC resemblance approach only 6 carriers needs to be generated, 3 in each band.  The carriers il the latter approach will be configured at a higher power compared to the first approach. 
It has been extensively discussed in RAN 4 that we should try to have the most demanding test for the base station. When comparing the approach in the example above the MSR-NC resemblance approach seems to generate a more demanding test configuration since the number of carriers are less and therefore each carrier will configured at a higher power compared to the first approach.  
The MSR-NC resemblance approach when using the existing NTC1-3 for some capability sets would result in only two carriers to be configured i.e. one carrier per band which might not be the most stressful. One example of this is TX testing with bands declared supporting CS1, CS2 or CS3. Here only one carrier is allocated to each band which might not be sufficient for testing of some requirements for MB-MSR where carriers should simultaneously also be allocated close to the gap between the bands.  
One way to resolve this issue is to create new transmitter test configurations to be used only for MBT of bands supporting CS1, CS2 or CS3. 
2.3 
New non-contiguous test configurations for MBT

As discussed above there is a need to create three new test configurations for MBT using the resemblance approach.  These configurations can be based on the existing test configurations NTC1, NTC2 and NTC3 respectively. The text in the text box below shows how such a new MBT configuration can be defined in TS 37.141 for CS1 and only for multi-band operation.

Other test configurations for bands declared as supporting CS2 or CS3 can be defined in a similar way. A text proposal for 3 new multi-band test configurations can be found in [2]. 

3.
Conclusion and Proposal

This paper has discussed multi-band test configurations in general and in particular the resemblance approach to generate these multi-band test configurations. It was concluded that the re-semblance approach lacks three test configurations that can put carriers at the edges of the bands. These new test configurations can replace NTC1, NTC2 and NTC3 in multi-band tests. 

Proposal:  It is proposed that three new test configurations shall be created. These new test configurations shall be based on the existing NTC1, NTC2 and NTC3 and shall only be used for multi-band tests of a MSR BS. 
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4.8.1b	NTC1b: UTRA multi-band operation


The purpose of NTC1b is to test UTRA multi-band aspects.


4.8.1b.1	NTC1b generation


The purpose of NTC1b is to test UTRA multi-band aspects. NTC1b is constructed using the following method: 


●	The RF bandwidth per band shall be the maximum supported per band RF bandwidth for multi-band operation. 


●	For both receiver and transmitter  tests, place one UTRA carrier adjacent to the upper per band RF bandwidth edge and one UTRA carrier adjacent to the per band lower RF bandwidth edge. The specified FOffset-RAT shall apply.


●	The UTRA FDD carrier in per band RF bandwidth may be shifted maximum100 kHz to align with the channel raster.


4.8.1b.2	NTC1b power allocation


Set the power of each carrier to the same power so that the sum of the carrier powers equals the total rated output power according to the manufacturer’s declaration in subclause 4.7.2 c) and e).�
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