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1 Introduction

UTRAN repeaters have a maximum power dependent ACRR requirement. It has been concluded that although E-UTRAN does not pose the need for such a repeater requirement, the ACRR requirement shall be maintained also for E-UTRAN repeaters in order to protect eventual UTRAN operation in the adjacent channel [1]. The investigation leading to this conclusion dealt only with FDD signals. This contribution investigates whether the conclusion can be extended to TDD protection or whether any further requirements may arise. It is part of the LTE repeater WI efforts.
2 Background

In [2] (TR25.956) section 5.2.2, the mechanism for "self-interference" is described for UTRAN signal types. In summary: the symbol duration is short in relation to the delay variation in the adjacent channel of the repeater. The signal path through the repeater in the adjacent channel is thus expected to cause inter symbol interference in an uncontrolled manner. Assuming all the energy added in that path is interference creates a scenario used to determine a requirement on relative gain in the adjacent channel - Adjacent Channel Rejection Ratio (ACRR) as described in [2] section 6.5.

3 UTRAN-TDD case
The scenario focused in this contribution is where a TDD channel is adjacent to an FDD channel and the operator of the FDD channel uses repeater. Analysing the TDD link, it can be seen that it has a situation very similar to the described case in [2] either in the DL or in the UL depending on whether the TDD channel is close to the FDD DL spectrum or the FDD UL spectrum. 
In the case where the TDD DL is adjacent to the FDD DL it can be expected that the  behaviour for ACRR will be identical to what is described in [2] regarding DL whereas in the UL the effect will be much less, as the amplification direction of the repeater is opposite to the TDD UL. 
In the case where the TDD UL is adjacent to the FDD UL the UL ACRR behaviour can be expected to be identical to that described in [2] with respect to ACRR, whereas the impact in the DL will be less affected due to the opposite direction of the DL repeater gain. 
[2] indicates that the most severe effect of insufficient ACRR is shown in the DL (FDD). This conclusion would hold also when comparing the TDD-FDD cases described above. The current ACRR requirements for UTRAN FDD repeaters are thus sufficient for the protection of TDD channels adjacent to the FDD band.
4 Conclusion

The ACRR requirement is suggested to effectively be maintained in the E-UTRAN repeater requirements, but it shall be rephrased so that it explicitly applies to an adjacent UTRAN channel. It should be considered a requirement for co-existence with UTRAN systems in the adjacent channel. No extra ACRR requirements are needed to protect the UTRAN TDD operation in the channels adjacent to the UTRAN FDD bands since the requirements for the protection of UTRAN FDD serves to protect adjacent UTRAN TDD channels as well. The UTRAN TDD channels shall not be excluded from the protection requirement text.
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