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Introduction

Test configurations for contioguous MSR are already defined in TS 37.141 and currently the work for defining test configurations for non-contiguous MSR is also ongoing. However the compatibility with channel rasters was not fully considered when the test configurations were designed. In this contribution we explain the problem and suggest a way forward.
Discussion

UTRA
For TC1 the location of UTRA carriers are determined by the locations of the RF bandwidth edges. The first UTRA carrier is placed 2.5 MHz from the edge, the second 7.5 MHz and so on. When testing (e.g.spurious emissions in sublaces 6.6.1 of [1] ) the RF bandwidth is placed at the bottom, middle and top, i.e:


“RF bandwidth position to be tested: 
BRFBW,MRFBW and TRFBW”
As an example we look at the what the specific locations of RF BW would be for a BS with a maximum RF bandwidth of 20 MHz would be in band I and band III. The frequencies for the RF bandwidth and the location of the UTRA carrier adjacent to the high and low edge of the RF bandwidth is listed in the table below:

Table: Frequencies for TC and carrier in band I and III
	Band
	Location
	RF BW frequencies [MHz]
	Center frequency of low carrier [MHz]
	Center frequency of high carrier [MHz]

	Band I
	BRFBW
	2110-2130
	2112.5
	2127.5

	
	MRFBW
	2130-2150
	2132.5
	2147.5

	
	TRFBW
	2150-2170
	2152.5
	2172.5

	Band III
	BRFBW
	1805-1825
	1807.5
	1822.5

	
	MRFBW
	1832.5-1852.5
	1835
	1850

	
	TRFBW
	1860-1880
	1862.5
	1877.5


We can note a few things from this table. The main observation is that only the carrier frequencies for the Band III MRFBW is actually compatible with the UTRA channel raster.  The UTRA channel raster is based on a spacing of 200 kHz, so for the carrier that should be located at 2132.5 MHz the closest raster points are 2132.4 MHz and 2132.6 MHz.
To remedy this problem we suggest that the RF bandwidth may be slightly shifted so that the locations of the carriers actually co-inside with the raster points. This shift must be done so that the RF bandwidth does not extend past the band edge, but besides that the direction of the shift should not have a large impact. Thus we suggest that the BRFBW may be shifted up and the MRFBW and the TRFBW may be shifted down by 100 kHz.
Another interesting aspect is shown by this example. Assume that a Band I BS has a declared RF BW of 19.9 MHz. For the  location the lower carrier would be placed at 2112.6 MHz after taking into account the allowed shift to align with the channel raster. But the upper carrier would be placed at 2127.5 MHz since the upper edge of the RF BW is at 2130 MHz due to the declared RF BW of 19.9 MHz. It is easy to realise that it will not be possible align all carriers in the RF bandwidth with the channel raster. As long as the declared RF BW is a multiple of 200 kHz this problem does not occur. We believe it is not neccessary to put requirements on the declarations, rather it can be clarified by a note that not all declarations generate practical test configurations and then it is the responsibility of the manufacturer to create a declaration that results in sane test configurations.

LTE
LTE use a channel raster of 100 kHz, so for LTE carriers the problem is not as pronounced. However if the declared RF bandwidth is declared to be for example 19.9 MHz and an LTE carrier should be placed exactly in the middle of the RF bandwidth (for TC4 for example) it cannot be placed on the channel raster. The problem here is the same as above, i.e. that some declarations may not result in sane test configurations.
GSM
GSM uses the same channel raster as UTRA and thus the problems and solutions are the same as for UTRA, with one exception. Consider the example of TC4a for a band 3 BS with 20 MHz RF bandwidth. At the BRFBW position the RF bandwidth is located between 1805-1825 MHz. The GSM carriers should be located at the edges observing the FOFFSET_RAT, so they are placed at 1805.2 and 1824.8 MHz, this is compatible with the GSM channel raster. However the two UTRA carriers in the middle should be placed at 1812.5 and 1817.5 MHz which is not compatible with the channel raster. For the cases where the GSM and UTRA channel rasdter do not aligne we suggest that the UTRA carriers are moved down by 100 kHz. 
 For the spacing between GSM carriers a spacing of 600 kHz is used, even though the carrier is approximately 200 kHz wide. So it is a bit clear how close a GSM carrier can be placed to a UTRA or LTE carrier. Since the test configurations for contiguous MSR typically leave some space between GSM and UTRA/LTE carriers this may not be a problem in practice. However we believe it is best to clarify the minumum spacing between GSM and other carriers. If we assume that the GSM carrier has a channel bandwidth of 200 kHz we get a minum carrier separation between GSM and UTRA of 2.6 MHz and between LTE and GSM of Bwchannel/2+100 KHz. , 
Proposal

In this contribution we suggest that:

-
The RF bandwidth may be shifted by up to 100 kHz from the placement in subclause 4.9.2, i.e. from BRFBW , MRFBW,  TRFBW.
-
A note is added clarifying that some care must be taken when declaring the RF bandwidth
-
For TC4a the UTRA carriers in the middle may be shifted down by 100 kHz to align the GSM and UTRA channel rasters.
-
The minimum carrier separation between UTRA and GSM is 2.6 MHz and between LTE and GSM is Bwchannel/2+100 kHz.
A draft CR is attached highlighting how this can be implemented in the specification.
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4.7.2
Manufacturer's declarations of supported RF configurations

The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:

a)
General Parameters:

●
The supported operating bands defined in subclause 4.4. 

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

●
Supported capability set

●
The maximum RF bandwidth supported by a MSR BS within an operating band when the BS is configured with carriers of different RATs.

●
The rated total output power as a sum over all RATs

●
Maximum supported power difference between carriers

●
Total number of supported carriers 

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, the manufacturer shall declare the following additional parameters:

●
The reduced number of supported carriers at the rated total output power in Multi-RAT operations (i.e. < total number of supported carriers) 

●
The reduced total output power at the total number of supported carriers in Multi-RAT operations (i.e. < rated total output power)
b)
Parameters related to operation of GSM:

●
The maximum number of supported GSM carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with GSM carriers only

●
The rated output power per GSM carrier for each supported number of GSM carriers up to the maximum, for the case that all carriers are operated at the same nominal output power. The declaration shall be given for each supported modulation.

c)
Parameters related to operation of UTRA:

●
The maximum number of supported UTRA carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with UTRA carriers only

●
The rated output power for UTRA as a sum of all UTRA carriers

●
The rated output power per UTRA carrier

d)
Parameters related to operation of E-UTRA:

●
Which of the E-UTRA channel bandwidths specified in TS 36.104 [5] subclause 5.6 are supported

●
The maximum number of supported E-UTRA carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with E-UTRA carriers only

●
The rated output power for E-UTRA as a sum of all E-UTRA carriers

●
The rated output power per E-UTRA carrier
NOTE:
Certain parameter combinations may result in test configurations that are not possible to use for testing. The manufacturer shall ensure that the declared parameters generate test configurations possible to use for test.
4.8
MSR test configurations

<<< Next Changed Section >>>

4.8.4
TC4: BC2 transmitter operation

The purpose of TC4 is to test multi-RAT operations with GSM for the transmitter. 

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of TC4 shall be generated using the following values for rated total output power and the total number of supported carriers:

1)
The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations

2)
The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use TC4 shall be performed using both instances 1) and 2) of TC4, except tests for modulation accuracy in which only TC4 according to 2) shall be used.
The minimum carrier separation between UTRA and GSM is 2.6 MHz. The minimum carrier separation between LTE and GSM is BWChannel/2+100 kHz.
4.8.4.1
TC4a generation

TC4a is only applicable for a BS that supports UTRA and GSM. TC4a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place a GSM carrier at the high end and a GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply.. 

●
Place two UTRA FDD carriers in the middle of the RF bandwidth. If two UTRA FDD carriers do not fit, place only one carrier in the middle of the RF bandwidth. The UTRA FDD carrier(s) may be shifted 100 kHz towards lower frequencies to align with the channel raster.
●
Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

●
Add additional UTRA FDD carriers in the middle if possible.

NOTE:
Further details on the method for BS supporting many carriers is FFS.

4.8.4.2
TC4b generation

TC4b is only applicable for a BS that supports E-UTRA and GSM. TC4b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
 Place a GSM carrier at the high end and a GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply.

●
 Place two 5 MHz E-UTRA carriers in the middle of the RF bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW, if two carriers do not fit place only one carrier.

●
Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

●
Add additional E-UTRA carriers of the same bandwidth as the already allocated E-UTRA carriers in the middle if possible.

NOTE:
Further details on the method for BS supporting many carriers is FFS.

4.8.4.3
TC4c generation

TC4c is only applicable for a BS that supports UTRA, E-UTRA and GSM. TC4c is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place a GSM carrier at the high end and a GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply.

●
Place one 5 MHz E-UTRA carrier and one UTRA carrier in the middle of the RF bandwidth. If the BS does not support 5 MHz E-UTRA channel BW use the narrowest supported BW. The UTRA carrier and E-UTRA carrier may be shifted 100 kHz towards lower frequencies to align with the channel raster.
●
Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

●
Add additional UTRA and E-UTRA carriers in the middle if possible. For E-UTRA the same bandwidth as the already allocated E-UTRA carriers shall be used.

NOTE:
Further details on the method for BS supporting many carriers is FFS.

4.8.4.4
TC4d generation

TC4d is only applicable for a BS that supports UTRA and GSM. TC4d is only applicable 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. TC4d is constructed using the following method:

●
The RF bandwidth shall be 600 kHz less than the declared maximum supported RF bandwidth.

●
The RF bandwidth shall be adjacent to the high end of the frequency range supported by the BS.

●
Place a GSM carrier at the low end of the RF bandwidth. Add one GSM carrier at the low end using 600 kHz spacing. The specified FOffset-RAT shall apply.

●
Put one UTRA carrier adjacent to the high end of the RF bandwidth. The specified FOffset-RAT shall apply. The UTRA carrier may be shifted 100 kHz towards lower frequencies to align with the channel raster.
4.8.4.5
TC4e generation

TC4e is only applicable for a BS that supports E-UTRA and GSM. TC4e is only applicable 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. TC4e is constructed using the following method:

●
The RF bandwidth shall be 600 kHz less than the declared maximum supported RF bandwidth.

●
The RF bandwidth shall be adjacent to the high end of the frequency range supported by the BS.

●
Place a GSM carrier at the low end of the RF bandwidth. Add one GSM carrier at the low end using 600 kHz spacing. The specified FOffset-RAT shall apply.

●
Put one 5 MHz E-UTRA carrier adjacent to the high end of the RF bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW. The specified FOffset-RAT shall apply.

4.8.4.6
TC4 power allocation

a)
Unless otherwise stated, set each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to manufacturer’s declarations in subclause 4.7.2 a) 

b)
In case that TC4 is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in subclause 4.7.2, unless that power is higher than the level defined by case a). The power of the remaining carriers from other RAT(s) shall be set to the same level as in case a).

If in the case of b) the power of one RAT needs to be reduced in order to meet the manufacture’s declaration the power in the other RAT(s) does not need to be increased.

4.8.5
TC5: BC2 receiver operation

4.8.5.1
TC5a generation

TC5a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place a GSM carrier at the low RF bandwidth edge. The specified FOffset-RAT shall apply.

●
Place a UTRA FDD carrier at the high RF bandwidth edge. The specified FOffset-RAT shall apply. The UTRA carrier may be shifted 100 kHz towards lower frequencies to align with the channel raster.
4.8.5.2
TC5b generation

TC5b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Place a GSM carrier at the low RF bandwidth edge. The specified FOffset-RAT shall apply.

●
Place a 5MHz E-UTRA carrier at the high RF bandwidth edge. If the BS does not support 5 MHz channel BW select the narrowest supported channel BW. The specified FOffset-RAT shall apply.

<<< Next Changed Section >>>
4.9.1 
RF channels

Many tests in this TS are performed with the maximum RF bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

BRFBW: 
maximum RF bandwidth located at the bottom of the supported frequency range in the operating band.

MRFBW: 
maximum RF bandwidth located in the middle of the supported frequency range in the operating band.
TRFBW: 
maximum RF bandwidth located at the top of the supported frequency range in the operating band.

BRFBW may be shifted maximum 100 kHz towards higher frequencies to align carriers with the channel raster. MRFBW and TRFBW may be shifted maximum 100 kHz towards lower frequencies to align carriers with the channel raster.
For the test of certain RF requirements the present specification refers to test procedures defined in the single-RAT specifications. In this case, the interpretation of the RF channels to be tested shall be according to the following definitions:

B: maximum RF bandwidth located at the bottom of the supported frequency range in the operating band, the channel to be tested located at the bottom of the maximum RF bandwidth

M: maximum RF bandwidth located in the middle of the supported frequency range in the operating band, the channel to be tested located in the middle of the maximum RF bandwidth

T: maximum RF bandwidth located at the top of the supported frequency range in the operating band, the channel to be tested located at the top of the maximum RF bandwidth

For the case of multi-carrier tests, where supported carriers are numbered from 1 to N, the interpretation of M for test purposes shall be as follows:

For testing at M,

-
if the number N of carriers supported is odd, the carrier (N+1)/2 shall be centred on M,

-
if the number N of carriers supported is even, the carrier N/2 shall be centred on M.
When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in the operating band and the channel numbers 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.

4.9.2
Test models
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