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1. Introduction 

Concern regarding the repeater gain amplifying unwanted emission from the donor base station has been raised. As a counter measure to this, a minimum donor coupling loss, describing the attenuation between the donor base station transmitter port and the repeater donor port has been introduced to TS25.106 and TS25.143.The out of band gain definition used to determine the minimum donor coupling loss recommended by the repeater manufacturer is fully determined and out of band gain requirements are determined for repeaters with power classes > +31 dBm. This paper aims at discussing the out of band gain for repeaters with output power lower than +31 dBm.

2. Discussion

In R4-021379 a series of tables for different donor base station power classes in combination with repeater power classes is presented. However the repeater power class below 31 dBm was not investigated. The table below completes the scenario and illustrates the situation for the low power class.

Repeater power class 30 dBm

	Donor base station power class.
	In band gain to achieve full output power
	Allowable gain for fulfilling the 2:nd adjacent channel spectrum emission mask requirement*
	Allowed gain for f_offset > 12.5 MHz

	26
	4
	0
	0

	27
	3
	0
	0

	28
	2
	0
	0

	29
	1
	0
	0

	30
	0
	0
	0

	31
	-1
	0
	0

	32
	-2
	-1
	0

	33
	-3
	-2
	0

	34
	-4
	-3
	0

	35
	-5
	-4
	0

	36
	-6
	-5
	0

	37
	-7
	-6
	0

	38
	-8
	-7
	0

	39
	-9
	-8
	0

	40
	-10
	-9
	0

	41
	-11
	-10
	0

	42
	-12
	-11
	0

	43
	-13
	-12
	0


*The 1:st adjacent channel requirement is defined in several different frequency bands, but follows essentially the same mechanism.

The adjacent channel gain allowed has been calculated by deducting the allowed output emission mask for the donor base station from that of the repeater. The figures are taken from TS25.104, tables 6.3 to 6.6 and TS25.106, tables 9.1 to 9.4. The gain has been calculated as the output power minus the input power.

The allowable in-band gain is lower than the allowable out of band gain when the donor BS class is higher than 31 dBm and that the repeater out of band gain will not be limiting in such repeater applications.

For base station power classifications below 31 dBm, the in band gain acceptable is depending on the difference between the donor base station maximum output power and the repeater maximum output power. The out of band gain is however always 0 dB whenever the in-band gain is positive.

The application of repeaters does normally include a noise margin (i.e. the difference between the coupling loss and the gain) of approximately 10 dB, making applications with very low donor base station power unlikely. This implies an in-band gain of –10 dB including donor coupling loss as a general rule.

3. Conclusion 

The requirement of minimum coupling loss equalling the out of band gain applied in the repeater power classes between 31 and 43 dBm can be extended to the power class below 31 dBm. 

For simplicity, the same definition of out of band gain is suggested to apply for all repeater power classes.



















