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Introduction

At this meeting the combined draft TS 36.106 v1.2.0 [1] is for approval, with the text proposals from RAN4#48bis Edinburg.
Discussion

At RAN4#47bis the document Text proposal 36.106: Operating band unwanted emissions [2] was agreed and incorporated in the following versions of the LTE Repeater core spec. 
As mentioned in that document and in the agreed document R4-080857 " LTE Repeater Requirement: Operating band unwanted emissions" [3] from RAN4#46 it is concluded that: 
"Repeater requirements for operating band unwanted emissions shall have a contiguous definition versus repeater signal bandwidth. This is formed by setting the requirements for the signals corresponding to the fixed base station channel bandwidths and defining functions connecting these points."
The current formula does not cover this.

This document proposes modification to the formula of the operating band unwanted emissions
Proposal

It is proposed that the attached corrections for the "Operating band unwanted emission formula" are approved for inclusion in TS36.106.
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=================== Corrections of TS36.106 ==================

9
Unwanted emissions

Unwanted emissions consist of out-of-band emissions and spurious emissions [2]. Out of band emissions are unwanted emissions immediately outside the pass band bandwidth resulting from the modulation process and non-linearity in the transmitter, but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 

The out-of-band emissions requirement for repeater is specified both in terms operating band unwanted emissions and protection of the BS receiver in the operating band. The Operating band unwanted emissions define all unwanted emissions in the repeater operating band plus the frequency ranges 10 MHz above and 10 MHz below that band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.

9.1
Operating band unwanted emissions

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the repeater operating band up to 10 MHz above the highest frequency of the repeater operating band. 

The requirements shall apply whatever the type of repeater considered (single carrier or multi-carrier) and for all configurations foreseen by the manufacturer's specification. 

Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-
BWMeas is the measurement bandwidth.

-
BWSignal is the bandwidth of the repeater input signal filling the repeater pass band.
-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the repeater operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

The requirements of either subclause 9.1.1 or subclause 9.1.2 shall apply.

The Additional operating band unwanted emission limits defined in subclause 9.1.3 below may be mandatory in certain regions. In other regions it may not apply.

Unless otherwise stated, all requirements are measured as mean power (RMS).

9.1.1
Operating band unwanted emissions (Category A)

9.1.1.1
Minimum Requirements
This requirement applies to the uplink and downlink of the repeater, at maximum gain, and with the following input signals:

· without E‑UTRA input signal

· with E‑UTRA input signals in the pass band of the repeater, at levels that produce the maximum rated power output per channel
· with 10 dB increased E‑UTRA input signals in all channels in the pass band, compared to the input level producing the maximum rated output power.
For E-UTRA FDD repeater operating in Bands 5, 6, 8, 12, 13, 14, emissions shall not exceed the maximum levels specified in Tables 9.1.1.1-1 and 9.1.1.1-2.
Table 9.1.1.1-1: General operating band unwanted emission limits for repeater signal bandwidth lower than 5 MHz (E‑UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWSignal
	BWMeas/2 ( f_offset < BWSignal + BWMeas/2
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	100 kHz 

	BWSignal( (f < 2*BWSignal
	BWSignal + BWMeas/2 ( f_offset < 
2* BWSignal + BWMeas/2
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	100 kHz 

	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


Note: 
Frequencies and bandwidth are given in MHz.
Table 9.1.1.1-2: General operating band unwanted emission limits for repeater signal bandwidth 5 MHz and above (E-UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz 


Note: 
Frequencies and bandwidth are given in MHz.
For E-UTRA FDD repeaters operating in Bands 1, 2, 3, 4, 7, 9, 10, and 11 emissions shall not exceed the maximum levels specified in Tables 9.1.1.1-3 and 9.1.1.1-4:

Table 9.1.1.1-3: General operating band unwanted emission limits for repeater signal bandwidth lower than 5 MHz (E‑UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWSignal
	BWMeas/2 ( f_offset < BWSignal + BWMeas/2
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	100 kHz 

	BWSignal( (f < 2*BWSignal
	BWSignal + BWMeas/2 ( f_offset < 
2* BWSignal + BWMeas/2
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	100 kHz 

	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
	-13 dBm
	1MHz


Note: 
Frequencies and bandwidth are given in MHz.
Table 9.1.1.1-4: General operating band unwanted emission limits for repeater signal bandwidth 5 MHz and above (E-UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1MHz 


Note: 
Frequencies and bandwidth are given in MHz.
9.1.2
Operating band unwanted emissions (Category B)

9.1.2.1
Minimum Requirement

This requirement applies to the uplink and downlink of the repeater, at maximum gain, and with the following input signals:

· without E‑UTRA input signal

· with E‑UTRA input signals in the pass band of the repeater, at levels that produce the maximum rated power output per channel
· with 10 dB increased E‑UTRA input signals in all channels in the pass band, compared to the input level producing the maximum rated output power.
For E-UTRA FDD repeater operating in Bands 5, 6, 8, 12, 13 and 14 emissions shall not exceed the maximum levels specified in Tables 9.1.2.1-1 and 9.1.2.1-2:
Table 9.1.2.1-1: General operating band unwanted emission limits for repeater signal bandwidth lower than 5 MHz (E‑UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWSignal
	BWMeas/2 ( f_offset < BWSignal + BWMeas/2
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	100 kHz 

	BWSignal( (f < 2*BWSignal
	BWSignal + BWMeas/2 ( f_offset < 
2* BWSignal + BWMeas/2
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	100 kHz 

	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
	-16 dBm
	100 kHz


Note: 
Frequencies and bandwidth are given in MHz.
Table 9.1.2.1-2: General operating band unwanted emission limits for repeater signal bandwidth 5 MHz and above (E-UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-16 dBm
	100 kHz 


Note: 
Frequencies and bandwidth are given in MHz.
For E-UTRA FDD repeater operating in Bands 1, 2, 3, 4, 7, 9, 10 and  11 emissions shall not exceed the maximum levels specified in Tables 9.12.1-3 and 9.1.2.1-4:
Table 9.1.2.1-3: General operating band unwanted emission limits for repeater signal bandwidth lower than 5 MHz (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWSignal
	BWMeas/2 ( f_offset < BWSignal + BWMeas/2
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	100 kHz 

	BWSignal( (f < 2*BWSignal
	BWSignal + BWMeas/2 ( f_offset < 
2* BWSignal + BWMeas/2
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	100 kHz 

	2*BWSignal ( (f ( (fmax
	2* BWSignal + BWMeas/2 ( f_offset < f_offsetmax 
	-15 dBm
	1MHz


Note: 
Frequencies and bandwidth are given in MHz.
Table 9.1.2.1-4: General operating band unwanted emission limits for repeater signal bandwidth 5 MHz and above (E-UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz 


Note: 
Frequencies and bandwidth are given in MHz.
==============unchanged Section======================

9.1.4.
Protection of the BS receiver in the operating band
This requirement shall be applied for the protection of E-UTRA FDD BS receiver in geographic areas in which E-UTRA-FDD Repeater and E-UTRA-FDD BS are deployed. 

The requirement applies at frequencies that are more than 10 MHz below or more than 10 MHz above the repeater pass band.
9.1.4.1
Minimum Requirement

This requirement applies to the uplink of the repeater, at maximum gain.

The power of any operating band unwanted emission shall not exceed the limits in Table 9.1.4.1-1.

Table 9.1.4.1-1: Uplink operating band unwanted emissions limits for protection of the BS receiver

	Maximum Level
	Measurement Bandwidth
	Note

	-53 dBm
	100 kHz
	


NOTE 1:
These requirements in Table 9.1.4.1-1: for the uplink direction of the Repeater reflect what can be achieved with present state of the art technology and are based on a coupling loss of 73 dB between a Repeater and an E-UTRA FDD BS receiver.

NOTE 2:
The requirements shall be reconsidered when the state of the art technology progresses.
NOTE 3:
The protection of R-GSM is for further study.
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