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1 Introduction

During previous RAN4 meetings the removal of the brackets within MSR test configurations of TC4d and TC4e was discussed. As there are some uncertainties and ambiguities in relation to the TC4d and TC4e, we in this paper track the background discussion as well as the intention to device these test configurations.

Any changes should thus reflect the intention with which these test configurations were developed for.

2 Discussion
The TC4e and TC4d were introduced in RAN4 #AH3 in 2010, Madrid based on a joint CR [1]. The discussion paper on which part of the CR was based can be found in [2].

The intention for the TC4d and TC4e was to verify that the GSM carriers in a multi-RAT test configuration are not generating too high level of intermodulation products regardless if certain implementation would be based on sub-band filtering or full-band filtering in the BS. The test configurations would capture the intermodulation products that fall within the operational frequency range of the BS, ensuring that testing such products would not get benefit of the RF filter attenuation.
Considering the intention of Tc4d and TC4e and the existing text for TC4d and TC4e in TS 37.141, we see that the text is not only ambiguous and unclear but also not fully capture the initial intention.

As an example, the extract from TS 37.141 on TC4d is given below:
<Beginning of extract from TS 37.141>

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. 
<Text omitted>
<End of extract from TS 37.141>

On the applicability of TC4d and TC4e

The TC4d and TC4e text as it currently appears can be interpreted in the following two ways:

1) The condition in “red” shall be applicable only in conjunction with condition in “blue”.

2) The condition in “red” shall be applicable in conjunction with both the conditions in “blue” and “green”.
These two interpretations are graphically represented in Figure 1 below:
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Figure 1: Graphical representation of two possible interpretations of the text in TC4d and TC4e

Observation 1: Current formulation of the test configurations TC4d and TC4e can lead to different interpretations and cause ambiguities in terms of the applicability of these configurations. RAN4 needs to discuss the applicability of these test configurations and remove these ambiguities as part of corrections to these test configurations.
General improvements in the formulation of TC4d and TC4e

Reviewing the test configurations TC4d and TC4e, it is evident that the current text in the formulation of these TCs is very unclear and can possibly lead to different interpretations. In this section, we propose a general improvement in the formulation of these test configurations.
It is to be noted that this proposal does not change any of the conditions discussed previously, but only introduces clarity in terms of general formulation of the text in these test configurations.
Proposal for general improvements in the formulation of TC4d and TC4e:
<Beginning of proposal for general improvements of TC4d and TC4e>

TC4d is only applicable for a BS that supports UTRA and GSM. TC4d is only applicable when any of the following conditions is satisfied:

1. The declared RF bandwidth for GSM SR operation is not equal to the declared RF bandwidth for multi-RAT operation and the frequency range supported by the BS is a subset of the operating band 
2. 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 lower edge of the RF bandwidth. Add one GSM carrier, if the BS supports more than one GSM carrier, at the lower edge using 600 kHz spacing. The specified FOffset-RAT shall apply.
· Put one UTRA carrier adjacent to the upper edge of the RF bandwidth. The specified FOffset-RAT shall apply. The carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.
<End of proposal for general improvements of TC4d and TC4e>

3 Conclusion
The following observations and proposals are made as part of this contribution:
Observation 1: Current formulation of the test configurations TC4d and TC4e can lead to different interpretations and cause ambiguities in terms of the applicability of these configurations. RAN4 needs to discuss the applicability of these test configurations and remove these ambiguities as part of corrections to these test configurations.
Proposal for general improvements in the formulation of TC4d and TC4e:

TC4d is only applicable for a BS that supports UTRA and GSM. TC4d is only applicable when any of the following conditions is satisfied:

3. The declared RF bandwidth for GSM SR operation is not equal to the declared RF bandwidth for multi-RAT operation and the frequency range supported by the BS is a subset of the operating band 
4. 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 lower edge of the RF bandwidth. Add one GSM carrier, if the BS supports more than one GSM carrier, at the lower edge using 600 kHz spacing. The specified FOffset-RAT shall apply.
· Put one UTRA carrier adjacent to the upper edge of the RF bandwidth. The specified FOffset-RAT shall apply. The carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.
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