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1. Introduction

At the last TFES#10 meeting in Staines London in the outcoming LS to RAN4 (R4-020623.doc), it was identified that the transmit intermodulation requirement is missing and needs to be added to the repeater standard.

TFES has not identified any other essential parameter or correspondent technical requirements that need to be added or modified.

TFES also identified that, if the transmit intermodulation is added and the out of band gain issue is satisfactorily solved TFES, sees no need of changing the definition of repeater as it actually is written in the TS25.104 and 143.

At RAN4#23 and RAN#16 the transmit intermodulation (output intermodulation) was added to the repeater specification TS25.106 and TS25.143.

So the only open issue, to keep the repeater definition as it is defined right now in the TS25.106 and 143, is the out of band gain.

2. Discussion

The following documents R4-021240 to R4-021243.doc are proposed changes to the out of band gain in the repeater specifications TS25.106 and TS25.143.

In the response to the out of band issue raised at the last TFES#10 meeting in Staines London we defined a minimum coupling loss between the repeater and the donor base station.

To guaranty that the emission of the base station with a repeater are not amplified, we defined a relation between the out of band gain and the declared minimum coupling loss between repeater and the donor base station.

With this definition we have taken care of concerns of TFES. The following worst case scenario is now not possible anymore that a repeater amplifies the emissions of the donor base station. 

With the old repeater specification it would have been possible that the repeater would amplify e.g. the spurious emissions of the base station of –30dBm with a out of band gain of 35dB to a emission of 5dBm. 

Now with the new proposal e.g. for a 40dB gain repeater the relative out of band gain is 30dB, together with the intended coupling loss of 30dB to a 0dBm base station the emission of it will not be amplified. 

3. Conclusion

With this new definition we made a big improvement to achieve a better system performance.

Proposal for TS25.143

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

down-link: signal path where base station transmits and mobile receives

operating band: the Repeater can have one or several operating bands. The operating band is the frequency range that the Repeater operates in with operational configuration. This frequency range can correspond to one or several consecutive nominal 5 MHz channels. If they are not consecutive each subset of channels shall be considered as an individual operating band.

Repeater: a device that receives, amplifies and transmits the radiated or conducted RF carrier both in the down-link direction (from the base station to the mobile area) and in the up-link direction (from the mobile to the base station).
Donor coupling loss: is the coupling loss between the repeater and the donor base station.
up-link: signal path where mobile transmits and base station receives.

========================= next changed section ============================================

8
Out of band gain

8.1
Definitions and applicability

Out of band gain refers to the gain of the Repeater immediately outside the operating band. The measurements shall apply to both paths Uplink and Downlink of the Repeater.
8.2
Minimum Requirements

The intended use of a repeater in a system is to amplify the in band signals and not to amplify the out of band emission of the donor base station.

In the intended application of the repeater, the out of band gain is less than the donor coupling loss.
The repeater minimum donor coupling loss shall be declared by the manufacturer. This is this the minimum required attenuation between the donor BS and the repeater for proper repeater operation.

. The out of band gain requirement shall always be met. In normal conditions as specified in section 5.4.1 the gain outside the operating band shall not exceed the maximum level specified in Table 8.1, where:

· f_offset is the distance from the centre frequency of  the first or last 5 MHz channel within the operating band.

Table 8.1: Out of band gain limits
Frequency offset from the carrier frequency, f_offset
Maximumgain

2,7 ( f_offset < 3,5 MHz
60 dB

3,5 ( f < 7,5 MHz
45 dB

7,5 ( f_offset < 12,5 MHz
45 dB

12,5 MHz ( f_offset
35 dB

For 12,5 MHz ( f_offset MHz the out of band gain shall not exceed the minimum declared donor coupling loss or the maximum gain stated in table 8.1, whichever is lower.
Note:
The area for 2,7< f_offset < 12,5 MHz is under discussion.

8.3
Test purpose

The purpose of this test is to verify that the Repeater meets the out of band gain  requirements as specified in TS 25.106.
8.4
Method of test

8.4.1
Initial conditions

Set-up the equipment as shown in annex A.

The test shall be performed with an offset between CW-signal and the first or last 5 MHz channel within the operating band of 2,7 MHz, 3 MHz, 3,5 MHz, 5 MHz, 7,5 MHz, 10 MHz, 12,5 MHz, 15 MHz and 20 MHz, excluding other operating bands. In addition the test shall also be performed for all harmonic frequencies of the repeaters operating band up to 12,75 GHz. 

8.4.2
Procedure

1)
Set the Repeater to maximum gain.

2)
Set the signal generator to generate a CW-signal, applied to the input port of the Repeater. The power level of the RF input signal shall be at least 5 dB below the power level which, when applied within the operating band, would produce the maximum rated output power, as declared by the manufacturer. This is to ensure that the equipment is operating in the linear output range.

3)
The average output power in each case shall be measured using a spectrum analyser connected to the output port of the Repeater and the net gain shall be recorded compared to table 8.2 and compared to the minimum declared donor coupling loss.
4)
With the same input power as in step 1) set the repeater gain to the minimum specified by the manufacturer.
5)
The average output power in each case shall be measured using a spectrum analyser connected to the output port of the Repeater and the net gain shall be recorded and compared to table 8.2 and compared to the minimum declared donor coupling loss.

8.5
Test requirements

Table 8.2: Out of band gain limits
Frequency offset from the carrier frequency, f_offset
Maximumgain

2,7 ( f_offset < 3,5 MHz
60,5 dB

3,5 ( f < 7,5 MHz
45,5 dB

7,5 ( f_offset < 12,5 MHz
45,5 dB

12,5 MHz ( f_offset
35,5 dB

For 12,5 MHz ( f_offset MHz the out of band gain shall not exceed the minimum declared donor coupling loss + 0,5 dB, or the maximum gain stated in table 8.2, whichever is lower.
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