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Clarifications of frequency offsets in GSM and MSR
1  Introduction

During a review of the GSM and the MSR specifications (see [1], [2] and [3]), it was recognized that there exist definitions for “carrier spacing”, “minimum frequency spacing”, “channel spacing” and “channel raster” that are used in ways possibly leading to misunderstandings. The present paper aims to solve this issue by proposing a consistent naming convention for the different kinds of frequency offsets.
2  Discussion
2.1 Existing definitions within the GSM specifications TS 45.005 and TS 51.021
In the GSM specifications [1] and [2], two expressions are used that may lead to misunderstandings:

· In [1], clause 2 (“Frequency bands and channel arrangement”), the following definition can be found: “The carrier spacing is 200 kHz”.
· In [1] and [2], the expression “minimum frequency spacing” is used several times. For example, in [2] sub-clause 4.10.10 (“Multicarrier BTS”) the following sentence is given: “For multicarrier BTS testing, when the definition minimum frequency spacing is used, the carrier spacing of 600 kHz shall apply for that test case”.
The expression “carrier spacing” is misleading because it may be misunderstood in the way that simultaneously transmitted carriers can be located with an offset of 200 kHz. However, the corresponding definition is aiming to define the raster of the GSM channels, independently from the locations of the transmitted carriers. Thus it would be more reasonable to call this parameter “channel raster”. Moreover, a spacing between adjacent and simultaneously transmitted carriers of 200 kHz is not possible without significantly degrading the performance specified in the GSM standard. That’s why the measurements of MCBTS have to be done with a “minimum frequency spacing” between the (simultaneously transmitted) carriers of 600 kHz. The expression “minimum frequency spacing” in turn is not clear enough because it doesn’t say what frequency spacing is actually meant (spacing of the channel raster or between carriers etc.).
In order to solve these two issues, we propose the following changes:

· In [1], clause 2: Change the sentence “The carrier spacing is 200 kHz” to “The channel raster is 200 kHz”.
· In [1] and [2] in various sub-clauses: Change the expression “minimum frequency spacing” to “minimum carrier spacing”.
2.2 Existing definitions within the MSR specification TS 37.104
In the MSR specification [3] sub-clause 4.6, two definitions are given in conjunction with GSM parameters that are considered further:

· In sub-clause 4.6.1 (“channel spacing”), the sentence “The GSM/EDGE carrier spacing is 200 kHz” is obviously copied from [1].
· In sub-clause 4.6.2 (“channel raster”), the definition “The GSM/EDGE channel raster is 200 kHz for all bands” is given.
Our interpretation of the expression “channel spacing” is the frequency offset between carriers (channels) that are transmitted simultaneously. Thus, with respect to the GSM specifications, the channel spacing corresponds to the “minimum frequency/ minimum carrier spacing” defined in TS 45.005 and TS 51.021. Regarding the “channel raster”, we believe that the definition is depicted correctly but it is necessary to change the according sentence in the GSM specification, as mentioned above.
All in all, we propose the following change for the MSR specification:
· In [3], sub-clause 4.6.1: Change the sentence “The carrier spacing is 200 kHz” to “The carrier spacing is defined in TS 45.005 and TS 51.021”.
3  Summary
In this discussion paper, we list several definitions regarding frequency offsets in the GSM and in the MSR specifications that may lead to misunderstandings. We propose to align the different definitions in a way that they become consistent and meaningful in the GSM and in the MSR specifications.
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