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Introduction

At RAN4#44bis it was noted in the document [1] R4-071750 LTE repeater specification items (Powerwave) that: 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.
This contribution is part of the LTE repeater WI efforts
Background and discussion
In the UTRA Repeater specification TS25.106 [2] the Input intermodulation is defined as:

The input intermodulation is a measure of the capability of the repeater to inhibit the generation of interference in the pass band, in the presence of interfering signals on frequencies other than the pass band.

The signal environment outside the passband is expected to be very similar for repeaters in UTRAN and repeaters in E-UTRAN, so the same input intermodulation requirements should be applicable in both cases
Consideration of the offset for the two interfering signals:

In UTRAN the offset f_offset of 3,5MHz is the separation between the centre frequency of first or last 5 MHz channel in the pass band and one the interfering signals. 
The second interfering signal should be positioned that way that the frequency separation between the two interfering signals shall be adjusted so that the 3rd order intermodulation product is positioned in the centre of the pass band.
Due to the scalable bandwidth in E-UTRAN it is necessary to define the f_offset not related to the centre frequency of the first or last 5MHz channel but now related to the channel edge to be independent from the channel bandwidth.
In E-UTRAN the offset f_offset of 1MHz is the separation between the channel edge of first or last channel in the pass band and one of the interfering signals.
Proposal

It is proposed that the requirements for input intermodulation from the UTRA Repeater specifications are applied also in the E-UTRA Repeater specifications, but with the modified definition and value for the f_offset.
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Text for information from UTRAN Repeater specification TS25.106
11
Input Intermodulation

The input intermodulation is a measure of the capability of the repeater to inhibit the generation of interference in the pass band, in the presence of interfering signals on frequencies other than the pass band.

11.1
General Requirement

The following requirement applies for interfering signals in the frequency bands defined in sub-clause 5.1, depending on the repeaters pass band. The requirement shall bet met with the repeater operating at maximum gain.

11.1.1
Minimum requirement

For the parameters specified in table 11.1, the power in the pass band, shall not increase with more than 10 dB at the output of the repeater as measured in the centre of the pass band, compared to the level obtained without interfering signals applied.

The frequency separation between the two interfering signals shall be adjusted so that the 3rd order intermodulation product is positioned in the centre of the pass band.

Table 11.1 specifies the parameters for two interfering signals, where:

-
f_offset is the separation between the centre frequency of first or last 5 MHz channel in the pass band and one the interfering signals.

Table 11.1: Input intermodulation requirement

	f_offset
	Interfering Signal Levels
	Type of signals
	Measurement bandwidth

	3,5 MHz
	-40 dBm
	2 CW carriers
	1 MHz


11.2
Co-location with BS in other systems

The requirement shall bet met with the repeater operating at maximum gain.

11.2.1
Minimum requirements - Co-location with GSM900, DCS 1800, PCS1900, GSM850 and/or UTRA FDD
This additional input intermodulation requirement may be applied for the protection of FDD Repeater input when GSM900, DCS1800, PCS1900, GSM850 and/or FDD BS operating in Bands I to IX are co-located with a UTRA FDD Repeater.

For the parameters specified in table 11.2, the power in the pass band shall not increase with more than 10 dB at the output of the repeater as measured in the centre of the pass band, compared to the level obtained without interfering signals applied.

The frequency separation between the two interfering signals shall be adjusted so that the lowest order intermodulation product is positioned in the centre of the pass band. 

NOTE 1:
The lowest intermodulation products corresponds to the 4th and 3rd order for the GSM 900 and DCS 1800 bands, respectively.

Table 11.2: Input intermodulation requirements for interfering signals in other systems

	Co-located other systems
	Frequency of interfering signals
	Interfering Signal Levels
	Type of signals
	Measurement bandwidth
	Note

	GSM900
	921 ‑ 960 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band VIII, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	DCS1800
	1805 ‑ 1880 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band III, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	PCS1900
	1930 - 1990 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band II, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	GSM850
	869 - 894 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band V, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band I
	2110 - 2170 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band I, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band II
	1930 - 1990 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band II, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band III
	1805 - 1880 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band III, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band IV
	2110 - 2155 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band IV, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band V
	869 - 894 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band V, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band VI
	875 - 885 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band VI, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band VII
	2620 - 2690 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band VII, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band VIII
	925 - 960 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band VIII, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band IX
	1844.9 - 1879.9 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band IX, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.

	UTRA-FDD Band X
	2110 - 2170 MHz
	+16 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band X, since it is already covered by the requirement in sub-clause 11.1, but requires a 86dB coupling loss between base station and the repeater DL receive port.


11.2.2
Minimum Requirement - Co-location with UTRA-TDD

An additional input intermodulation requirement may be applied for the protection of FDD BS receivers when UTRA TDD is co-located with a UTRA FDD Repeater.

The requirements in this chapter assume a 30 dB coupling loss between transmitter and receiver.

The current state-of-the-art technology does not allow a single generic solution for co-location with UTRA-TDD on adjacent frequencies for 30dB BS-Repeater minimum coupling loss. 

However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [5].

Table 11.2A: Input intermodulation requirements for interfering signals in UTRA TDD systems

	Co-located other system
	Frequency of interfering signals
	Interfering Signal Levels
	Type of signals
	Measurement bandwidth

	UTRA-TDD
	2585 - 2620 MHz
	+16 dBm
	2 CW carriers
	1 MHz


11.3
Co-existence with other systems

The following requirement may be applied when GSM 900, DCS 1800, PCS1900, GSM850 and/or UTRA FDD BS operating in another frequency band and UTRA-FDD Repeaters co-exist. The requirement shall bet met with the repeater operating at maximum gain.

11.3.1
Minimum requirements

For the parameters specified in table 11.3, the power in the pass band shall not increase with more than 10 dB at the output of the repeater as measured in the centre of the pass band, compared to the level obtained without interfering signals applied.

The frequency separation between the two interfering signals shall be adjusted so that the lowest order intermodulation product is positioned in the centre of the pass band. 

NOTE 1:
The lowest intermodulation products corresponds to the 4th and 3rd order for the GSM 900 and DCS 1800 bands, respectively.

Table 11.3: Input intermodulation requirements for interfering signals in other systems

	Co-existence with other systems
	Frequency of interfering signals
	Interfering Signal Levels
	Type of signals
	Measurement bandwidth
	Note

	GSM900
	876 - 915 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band VIII, since it is already covered by the requirement in sub-clause 11.1.

	DCS1800
	1710 ‑ 1785 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band III, since it is already covered by the requirement in sub-clause 11.1.

	PCS1900
	1850 ‑ 1910 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band II, since it is already covered by the requirement in sub-clause 11.1.

	GSM850
	824 ‑ 849 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band V, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band I
	1920 - 1980 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band I, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band II
	1850 - 1910 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band II, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band III
	1710 - 1785 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band III, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band IV
	1710 - 1755 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band IV, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band V
	824 - 849 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band V, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band VI
	830 - 840 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band VI, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band VII
	2500 - 2570 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band VII, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band VIII
	880 - 915 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band VIII, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band IX
	1749,9 - 1784,9 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band IX, since it is already covered by the requirement in sub-clause 11.1.

	UTRA-FDD Band X
	1710 - 1770 MHz
	-15 dBm
	2 CW carriers
	1 MHz
	This requirement does not apply to UTRA FDD Repeater operating in band X, since it is already covered by the requirement in sub-clause 11.1.


