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1. Introduction

Test configurations for contioguous MSR are already defined in TS 37.141 [1] and currently the work for defining test configurations for non-contiguous MSR is also completed. However the compatibility with channel rasters was not fully considered when the test configurations were designed. 
This has been discussed previosuly, but unfortunately the discussions were not finalised [2]. In addition non-contiguous operations has also been introduced in the specifications and thus there are new test configurations that must be considered.
In this contribution we discuss test configuration and their compatibility with the channel raster.

2. Discussion

The channel raster for LTE is 100 kHz and for GSM it is 200 kHz. For UTRA the situation is a bit more complicated. The general UARFCN definition uses a 200 kHz raster. But some bands, e.g. band II and VIII, define additional channels located at 100 kHz offset from the general channels which effectively makes the channel raster for these bands 100 kHz.
2.1 Placement of RF bandwidths

In the tests the RF bandwidths can be placed at the bottom (BRFBW), middle (MRFBW) and top (TRFBW). These definitions are used in the specification:

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.

Since all carrier positions in the test configurations are related to the RF bandwidth edges it is easy to realize that if the edges of the RF bandwidth are aligned with the 100 kHz raster the carriers that use 100 kHz raster will not cause any compatibility problems and it is only the carriers with 200 kHz raster that may not be possible to place according to the current definitions of test configurations.
We easily realise that if the lower edge of the RF bandwidth is placed on the 100 kHz raster and the width of the RF bandwidth is an even multiple of 100 kHz the upper edge will also be placed on the 100 kHz raster. From this we see that the RF bandwidth should be a multiple of 100 kHz. 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.
There is an additional complication with (MRFBW). If the width of the band is an odd multiple of 100 kHz the center of the band will be placed between two 100 kHz raster points, fortunately there are currently no bands that have a width which is an odd multiple of 100 Khz. 
Another complication arise is if the maximum RF bandwidth is an odd multiple of 100 kHz. In this case the middle of the RF bandwidth will not be on an even multiple of 100 KHz and thus the RB bandwidth cannot be placed in the middle of the band so that the edges of the RF bandwidth align with the 100 kHz raster. Furtunately this is also a relatively rare case. We believe it is rare enough that this possibility does not need to be considered. This effectively means that the declared RF bandwidth must be an even multiple of 200 kHz. However this may be covered by the same note suggested above that highlights that it is the responsibility of the manufacturer to ensure that the declarations produce sane test configurations.
2.2 Carriers referenced to the edges

With the additions suggested above we can assume that the edges of the RF bandwidth will always be placed on the 100 kHz raster. Since all offsets from the edges are a multiple of 100 kHz it is easy to realize that the carrier centers will also be on the 100 kHz raster. However as we have seen previously GSM and UTRA in some bands will have a channel raster of 200 kHz.

We also note that for non-contiguos operation the bandwidth of the sub-blocks is 6 MHz which will make the edges closest to the sub-block gap align with the 200 kHz raster.

2.2.1 GSM carriers

The GSM channel raster has the format n*0.2 MHz. Currently the definitions of the test configurations only place GSM carriers in relations to the edges of the RF bandwidth and the edges of sub-blocks. As long as these edges align with the 200 kHz raster the GSM carriers will be placed on the channel raster.
Here we see another reason that the RF bandwidth must be an even multiple of 200 kHz. If the lower edge is placed on the 200 kHz raster the RF bandwidth must be a multiple of 200 kHz to ensure that the upper edge is aligned with the 200 kHz raster. This is necessary since the GSM carriers are referenced to both the low and the high edge of the RF bandwidth.

2.2.2 UTRA FDD carriers
The specified Foffset,RAT for UTRA FDD carrier is 2.5 MHz and thus if the edge of the UTRA carrier is placed on a 200 kHz grid the center will be placed in between the 200 kHz raster points. For the UTRA bands that only define channel frequencies on the 200 kHz raster this is a problem.

To remedy this situation we suggest that the UTRA carrier may be moved up to 100 kHz to align with the raster. The second question to answer is then in which direction the carrier should be moved. The most stringent case is when the the carrier is close to the the edge of the RF bandwidth and the edge of the band. The exact interpretation of the pronciple will depend on the test configurations, e.g. where the TC is placed, how the UTRA carrier is placed within the test configuration and so on.
2.2.3 UTRA TDD carriers
In addition the 5 MHz channel bandwidth UTRA TDD carriers can have a bandwidth of 1.6MHz and 10 MHz. For bothe these cases the distcance from the edge to the center is an even multiple of 200 kHz and thus these carrier types are compatible with the 200 kHz raster.

2.2.4 LTE

LTE use a channel raster of 100 kHz, so for LTE carriers we do not have to make special arrangement for compatibility with the 200 kHz raster.

2.3 Carrier referenced to the middle
If the declared bandwidth is an odd multiple of 200 kHz, e.g. 6.2 MHz the middle of the RF bandwidth will not align with the 200 kHz raster (we get 3.1 MHz in the example). Thus if a carrier that can only be placed on the 200 kHz raster is referenced to the middle of the RF bandwidth there may be some problems.

Fortunately there are not that many cases where that may happen. GSM carrier are only placed referenced to the edges and LTE has a 100 kHz raster.
The problem may be for UTRA carriers references to the middle of the RF bandwidth or sub-block. Since all sub-blocks are an even multiple of 1 MHz the center will end up on the 200 kHz raster. So non-contiguous test configurations should generally be OK. 

For the contiguous cases TC4 have carriers referenced to the middle. Here we actually have some interesting cases if the middle of the RF bandwidth is off grid and we should place two FDD UTRA carriers, since they should be placed 2.5 MHz from the center they will actually end up on the 200 kHz raster. If the middle of the RF bandwidth is on the 200 kHz raster though they will need to be moved. For one FDD UTRA carrier the situation is the opposite. We suggest that carriers referenced to the middle may be moved in a similar manner to what is explained in 2.2.3 above.

2.3.1 Special considerations for MRFBW
Finally there is a similar problem when the RF bandwidth should be placed in the middle of the band. The previous discussion has assumed that the edges of the RF bandwidth is aligned with the 200 kHz raster and that the RF bandwidth is an even multiple of 200 kHz. However if the RF bandwidth is placed in the middle of the band there is a chance that the edges of the RF bandwidth does not align with the 200 kHz raster.

To remedy these (possible) problems we suggest that the MRFBW position may be moved to align with the 200 kHz channel raster.

3. Proposal

In this contribution we suggest that:

-
The RF bandwidth placed in the middle (MRFBW) may be shifted by up to 100 kHz from the placement in subclause 4.9.2.
-
A note is added clarifying that some care must be taken when declaring the RF bandwidth.
-
UTRA carrier may be shifted up to 100 kHz in some cases to align with the channel raster.

CRs for Rel-9 and Rel-10 are provided in [3-4].
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