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1 Introduction
In RAN#37 in Riga it was decided to start a WI on FDD e-UTRAN repeater specifications. This document is intended to initiate the discussion in RAN4. The document references TR25.106 and TR25.956, commenting on individual items with relation to LTE signals and scenarios. It aims at identifying the issues that require further studies and the extent at which the UTRAN work can be re-used. The outline for the specifications and technical report are not precluded in this document.
2 TR25.956 
The technical report regarding repeaters in UTRAN covers both the system impact of particular requirement parameters or equipment imperfections, some general guidelines on how the apply repeaters in the system, and a collection of analyses and simulation results leading to the conclusions regarding system impact. This general outline is envisaged also in the technical report regarding e-UTRAN repeaters.

2.1 System impacts

2.1.1 EVM

The impact of EVM is modulation related. The description in TR25.956 is general and applies also for LTE. However, it can be discussed if noise rise is the preferred description of the impact.

2.1.2 Peak Code Domain Error. 
It has been concluded that PCDE has been a redundant specification point in UTRAN. It is expected to be so also in e-UTRAN. As a consequence it is expected to be omitted from the specifications and technical report.
2.1.3 Frequency error

The frequency error is expected to be of greater concern in e-UTRAN as compared to UTRAN. This may influence the analysis of the system impact. However, the repeater technology allows for zero frequency error. The error used in the system impact will thus actually refer to the frequency error verification uncertainty rather than to expected frequency error.

2.1.4 Adjacent Channel Leakage Ratio

The description of the impact and the problems around verification due to the high gain as described in TR25.956 apply also in e-UTRAN.

2.1.5 Time delay

The delay in a repeater is mainly due to the filtering. Contrary to what is stated in TR25.956, this delay is directly related to the filtering rather than to the technology implementation. The system impact of the delay needs to be further studied.
2.1.6 Location services

The location services impact of repeaters is expected to be identical for e-UTRAN as for UTRAN. No further study is envisaged.

2.1.7 AGC

The description and application of AGC is the same in e-UTRAN as in UTRAN. It remains to be decided whether further studies of repeater AGC system impacts are needed.

2.2 Planning with repeaters.

A planning section will be considered when the system impact is determined.
2.3 System simulations and analysis

It is intended to try to reuse the analysis to the greatest possible extent. Where needed, new analysis and simulations will be performed.

3 TS25.106 Specification parameters

3.1.1 Frequency bands and channel arrangements

The frequency bands an channel arrangements are the same through out the system. No impacts due to repeaters are envisaged.
3.1.2 Output power

It is expected the maximum output power of the repeater will remain an important parameter to be specified.
3.1.3 Frequency stability

The UTRAN requirements are supposed to reflect zero frequency error. The current requirement corresponds to 21 Hz Doppler shift for 2100 MHz carriers, and lower for lower frequencies.
This is expected to suffice also for E-UTRAN.
3.1.4 Out of band gain

The scalable bandwidth of the signal calls for further studies on the detailed requirement for out of band gain. The requirement is expected to remain if not formulated in the same way.

3.1.5 Unwanted emissions

This set of requirements is complicated by the scalable bandwidth in the same way as it is regarding base station requirements. The formulation of the requirement is expected to be very similar to that of the base stations.

3.1.6 Modulation Accuracy

The definition of EVM in e-UTRAN differ from that of UTRAN. It will require further studies to determine the way to apply this requirement to repeaters. Peak Code domain error is a requirement in UTRAN, expected to be omitted in the e-UTRAN requirement specifications.

3.1.7 Input intermodulation

The scalable bandwidth will make the current definition in UTRAN of the requirement inapplicable in e-UTRAN. The requirement is expected to remain and is for further studies.
3.1.8 Output intermodulation

The scalable bandwidth will make the current definition in UTRAN of the requirement inapplicable in e-UTRAN. The requirement is expected to remain and is for further studies.

3.1.9 Adjacent carrier rejection ratio

The scalable bandwidth will make the current definition in UTRAN of the requirement inapplicable in e-UTRAN. The requirement for further studies.

4 Conclusions
All current repeater specification parameters from UTRAN except PCDE are expected to be needed in the e-UTRAN specifications. Some will be unaltered, but many will have to be revised.

A number of issues to be studied and concluded in the WI are identified.
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