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<Changed section>
[bookmark: _Toc13080130][bookmark: _Toc29811626][bookmark: _Toc36817178][bookmark: _Toc37260094][bookmark: _Toc37267482][bookmark: _Toc44712084][bookmark: _Toc45893397][bookmark: _Toc53178124][bookmark: _Toc53178575][bookmark: _Toc61178801][bookmark: _Toc61179271][bookmark: _Toc67916567][bookmark: _Toc74663165][bookmark: _Toc82621705][bookmark: _Toc106094079]4.6	Requirements for contiguous and non-contiguous spectrum
A spectrum allocation where a repeater operates can either be contiguous or non-contiguous. Unless otherwise stated, the requirements in the present specification apply for repeater configured for both contiguous spectrum operation and non-contiguous spectrum operation.
For repeater operation in non-contiguous spectrum, some requirements apply both at the repeater passband edges and inside the sub-block gaps. For each such requirement, it is stated how the limits apply relative to the repeater passband edges and the sub-block edges gap between passbands and the Inter-passband gap respectively.
<Changed section>
[bookmark: _Toc97737203][bookmark: _Toc106094102]6.5	Unwanted emissions
[bookmark: _Toc45893463][bookmark: _Toc44712150][bookmark: _Toc37267548][bookmark: _Toc37260160][bookmark: _Toc36817244][bookmark: _Toc29811692][bookmark: _Toc21127483][bookmark: _Toc53185354][bookmark: _Toc53185730][bookmark: _Toc57820206][bookmark: _Toc57821133][bookmark: _Toc61183409][bookmark: _Toc61183803][bookmark: _Toc61184195][bookmark: _Toc61184587][bookmark: _Toc61184977][bookmark: _Toc66386320][bookmark: _Toc74583161][bookmark: _Toc76541974][bookmark: _Toc82449956][bookmark: _Toc82450604][bookmark: _Toc106094103]6.5.1	General
Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions [5]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the channel 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.
[bookmark: _Hlk497217795]The out-of-band emissions requirement for the Repeater transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE).
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band of repeater type 1-C DL and uplink operating band of repeater type 1-C UL, plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
The values of ΔfOBUE are defined in tables 6.5.1-1 and 6.5.1-2 for the NR operating bands.
Table 6.5.1-1: Maximum offset of OBUE outside the downlink operating band of repeater type 1-C DL
	[bookmark: OLE_LINK95][bookmark: OLE_LINK96]Repeater type
	Operating band characteristics
	ΔfOBUE (MHz)

	[bookmark: _Hlk502677945]Repeater type 1-C
	[bookmark: OLE_LINK66][bookmark: OLE_LINK69][bookmark: OLE_LINK21]FDL,high – FDL,low < 200 MHz  
	[bookmark: OLE_LINK64][bookmark: OLE_LINK65]10 

	
	200 MHz  FDL,high – FDL,low  900 MHz
	40 



Table 6.5.1-2: Maximum offset of OBUE outside the uplink operating band of repeater 1-C UL
	Repeater type
	Operating band characteristics
	ΔfOBUE (MHz)

	Repeater type 1-C
	FUL,high – FUL,low < 200 MHz  
	10 

	
	200 MHz  FUL,high – FUL,low  900 MHz
	40 



There is no co-location unwanted emission requirement for LA 1-C repeaters deployed in Femto cell scenario.
<Changed section>
[bookmark: _Toc106094106]6.5.2.2	Minimum requirements
The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below.
The ACLR shall be higher than the value specified in table 6.5.2.2‑1 for repeater type 1-C for DL and UL for Wide Area class.
For repeater type 1-C nominal repeater channel bandwidth is calculated as min(100MHz, BWpassband). 
For repeater type 1-C for DL and for UL for WA class, the ACLR (CACLR) absolute minimum requirements in table 6.5.2.2-2, 6.5.2.2-5 or the ACLR (CACLR) limits in table 6.5.2.2-1, 6.5.2.2-3 or 6.5.2.2-4, whichever is less stringent, shall apply for each antenna connector.
For Band n41 and n90 operation in Japan, absolute ACLR limits shall be applied to the sum of the absolute ACLR power over all antenna connectors for repeater type 1-C.

Table 6.5.2.2-1: Repeater type 1-C ACLR limit for DL and for UL for Wide Area class
	Repeater type 1-C nominal channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	 Repeater type 1-C adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	min(100 MHz, BWpassband)
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	45 dB (Note 3)

	NOTE 1:	BWChannel and BWConfig are the repeater type 1-C nominal repeater bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).
NOTE 3:	The requirements are applicable when the band is also defined for E-UTRA or UTRA.



[bookmark: _Hlk508123340]The ACLR absolute minimum requirement is specified in table 6.5.2.2‑2.
The ACLR shall be higher than the value specified in table 6.5.2.2‑1a for repeater type 1-C for UL Local Area.

Table 6.5.2.2-1a: Repeater type 1-C ACLR limit for UL for Local Area
	Repeater type 1-C nominal channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	 Repeater type 1-C adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	min(100 MHz, BWpassband)
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	31 dB

	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	31 dB

	
	BWChannel /2 + 2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	31 dB

	
	BWChannel /2 + 7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	31 dB

	NOTE 1:	BWChannel and BWConfig are the repeater type 1-C nominal repeater bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides nominal repeater bandwidth configuration (BWConfig).
NOTE 3:	The requirements are applicable when the band is also defined for E-UTRA or UTRA.



Table 6.5.2.2-2: Repeater type 1-C ACLR absolute limit for DL and UL for WA class, for DL for MR class and for DL for LA class
	Repeater category / class
	ACLR absolute limit

	Category A Wide Area DL and UL
	-13 dBm/MHz

	Category B Wide Area DL and UL
	-15 dBm/MHz

	Medium Range DL
	-25 dBm/MHz

	Local Area DL
	-32 dBm/MHz



[bookmark: _Hlk508123610]For operation in non-contiguous spectrum or multiple bands, the ACLR shall be higher than the value specified in Table 6.5.2.2‑3.
Table 6.5.2.2-3: Repeater type 1-C ACLR limit in non-contiguous spectrum or multiple bands
	Repeater type 1-C nominal channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	Sub-block or inter-passband gap size (Wgap) where the limit applies (MHz)
	Repeater type 1-C adjacent channel centre frequency offset below or above the sub-block or repeater type 1-C Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	min(20 MHz, BWpassband) for nominal channel bandwidth ≤ 20MHz
	Wgap ≥ 15 (Note 3)
Wgap ≥ 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	
	Wgap ≥ 20 (Note 3)
Wgap ≥ 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	min(100 MHz, BWpassband) for nominal channel bandwidth >20MHz
	Wgap ≥ 60 (Note 4)
Wgap ≥ 30 (Note 3)
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	
	Wgap ≥ 80 (Note 4)
Wgap ≥ 50 (Note 3)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	45 dB

	NOTE 1:	BWConfig is the nominal repeater bandwidth configuration of the assumed adjacent channel carrier.
NOTE 2:	With SCS that provides nominal repeater bandwidth configuration (BWConfig).
NOTE 3:	Applicable in case the repeater type 1-C passband at the other edge of the gap is ≤ 20 MHz.
NOTE 4:	Applicable in case the repeater type 1-C passband at the other edge of the gap is > 20 MHz.



The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a gap between passbands or the inter-passband gap is the ratio of:
a)	the sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to each side of the gap between passbands or the inter-passband gap, and
b)	the filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges, repeater type 1-C passband edges.
The assumed filter for the adjacent channel frequency is defined in table 6.5.3.2-4 and the filters on the assigned channels are defined in table 6.5.2.2-6.
For operation in non-contiguous spectrum or multiple bands, the CACLR for NR carriers located on either side of the gap between passbands or the inter-passband gap shall be higher than the value specified in table 6.5.2.2-4.
<Changed section>
[bookmark: _Toc45893473][bookmark: _Toc44712160][bookmark: _Toc37267558][bookmark: _Toc37260170][bookmark: _Toc36817254][bookmark: _Toc29811702][bookmark: _Toc21127493][bookmark: _Toc53185364][bookmark: _Toc53185740][bookmark: _Toc57820216][bookmark: _Toc57821143][bookmark: _Toc61183419][bookmark: _Toc61183813][bookmark: _Toc61184205][bookmark: _Toc61184597][bookmark: _Toc61184987][bookmark: _Toc66386330][bookmark: _Toc74583171][bookmark: _Toc76541984][bookmark: _Toc82449966][bookmark: _Toc82450614][bookmark: _Toc97737206][bookmark: _Toc106094108]6.5.3.1	General
Unless otherwise stated, the operating band unwanted emission (OBUE) limits for repeater type 1-C DL are defined from ΔfOBUE below the lowest frequency of each supported downlink operating band up to ΔfOBUE above the highest frequency of each supported downlink operating band. The values of ΔfOBUE are defined in table 6.5.1‑1 for the NR operating bands.
Unless otherwise stated, the operating band unwanted emission (OBUE) limits for repeater type 1-C UL are defined from ΔfOBUE below the lowest frequency of each supported uplink operating band up to ΔfOBUE above the highest frequency of each supported uplink operating band. The values of ΔfOBUE are defined in table 6.5.1‑2 for the NR operating bands.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification. In addition, for repeater type 1-C operating in non-contiguous spectrum, the requirements apply inside any gap between passbands. In addition, for a repeater type 1-C operating in multiple bands, the requirements apply inside any inter-passband gap.
Limits are specified in the tables below, where:
[bookmark: _Hlk497218315][bookmark: _Hlk497218330]-	f is the separation between the passband edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
[bookmark: _Hlk497218343][bookmark: _Hlk497218356]-	f_offset is the separation between the passband edge frequency and the centre of the measuring filter.
[bookmark: _Hlk497218367][bookmark: _Hlk497218384]-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band of repeater type 1-C DL and uplink operating band of repeater type 1-C UL, where ΔfOBUE is defined in tables 6.5.1-1 and 6.5.1-2.
[bookmark: _Hlk497218410]-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For a multi-band connector inside any inter-passband gaps with Wgap < 2*ΔfOBUE, a combined minimum requirement shall be applied which is the cumulative sum of the minimum requirement specified at the repeater type 1-C passband edges on each side of the inter-passband gap. The minimum requirement for repeater type 1-C Bandwidth edge is specified in clauses 6.5.3.2.1 to 6.5.3.2.4 below, where in this case:
-	f is the separation between the repeater type 1-C passband edge frequency and the nominal -3 dB point of the measuring filter closest to the repeater type 1-C passband edge.
-	f_offset is the separation from the repeater type 1-C passband edge frequency to the centre of the measuring filter.
-	f_offsetmax is equal to the inter-passband gap minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For a multi-band connector of repeater type 1-C DL, the operating band unwanted emission limits apply also in a supported downlink operating band without any carrier transmitted, in the case where there are carrier(s) transmitted in another supported downlink operating band. In this case, no cumulative minimum requirement is applied in the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted and
-	In case the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted is less than 2*ΔfOBUE, f_offsetmax shall be the offset to the frequency ΔfOBUE MHz outside the outermost edges of the two supported downlink operating bands and the operating band unwanted emission  minimum requirement of the band where there are carriers transmitted, as defined in the tables of the present clause, shall apply across both downlink bands.
-	In other cases, the operating band unwanted emission minimum requirement of the band where there are carriers transmitted, as defined in the tables of the present clause for the largest frequency offset (fmax), shall apply from ΔfOBUE MHz below the lowest frequency, up to ΔfOBUE MHz above the highest frequency of the supported downlink operating band without any carrier transmitted.
For a multi-band connector of repeater type 1-C UL, the operating band unwanted emission limits apply also in a supported uplink operating band without any carrier transmitted, in the case where there are carrier(s) transmitted in another supported uplink operating band. In this case, no cumulative minimum requirement is applied in the inter-band gap between a supported uplink operating band with carrier(s) transmitted and a supported uplink operating band without any carrier transmitted and
-	In case the inter-band gap between a supported uplink operating band with carrier(s) transmitted and a supported uplink operating band without any carrier transmitted is less than 2* ΔfOBUE, f_offsetmax shall be the offset to the frequency ΔfOBUE MHz outside the outermost edges of the two supported uplink operating bands and the operating band unwanted emission  minimum requirement of the band where there are carriers transmitted, as defined in the tables of the present clause, shall apply across both uplink bands.
-	In other cases, the operating band unwanted emission minimum requirements of the band where there are carriers transmitted, as defined in the tables of the present clause for the largest frequency offset (fmax), shall apply from ΔfOBUE MHz below the lowest frequency, up to ΔfOBUE MHz above the highest frequency of the supported uplink operating band without any carrier transmitted.
In addition, inside any gap between passbands for a single-band connector operating in non-contiguous spectrum, a combined minimum requirement shall be applied which is the cumulative sum of the minimum requirement specified for the adjacent sub-blocks on each side of the gap between passbands. The minimum requirement for each sub-block is specified in clauses 6.5.3.2.1 to 6.5.3.2.4 below, where in this case:
-	f is the separation between the sub-block edge frequency and the nominal -3 dB point of the measuring filter closest to the sub-block edge.
-	f_offset is the separation between the sub-block edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the gap between passbands bandwidth minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For Wide Area repeater type 1-C, the requirements of either clause 6.5.3.2.1 (Category A limits) or clause 6.5.3.2.2 (Category B limits) shall apply.
For Medium Range repeater type 1-C, the requirements in clause 6.5.3.2.3 shall apply (Category A and B).
For Local Area repeater type 1-C, the requirements of clause 6.5.3.2.4 shall apply (Category A and B). 
The application of either Category A or Category B minimum requirements shall be the same as for Transmitter spurious emissions in clause 6.5.4.
For Band n41 and n90 operation in Japan, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all antenna connectors for repeater type 1-C.
In addition to, for the part of passband where there is no input signal at DL input port, the requirements in Table 6.5.2.2-2 shall apply. In addition to, for the part of passband where there is no input signal at UL input port, the requirements in 6.5.3.2.6 shall apply.
[bookmark: _Toc45893474][bookmark: _Toc44712161][bookmark: _Toc37267559][bookmark: _Toc37260171][bookmark: _Toc36817255][bookmark: _Toc29811703][bookmark: _Toc13080204][bookmark: _Toc53185365][bookmark: _Toc53185741][bookmark: _Toc57820217][bookmark: _Toc57821144][bookmark: _Toc61183420][bookmark: _Toc61183814][bookmark: _Toc61184206][bookmark: _Toc61184598][bookmark: _Toc61184988][bookmark: _Toc66386331][bookmark: _Toc74583172][bookmark: _Toc76541985][bookmark: _Toc82449967][bookmark: _Toc82450615][bookmark: _Toc97737207][bookmark: _Toc106094109]6.5.3.2	Minimum requirements
[bookmark: _Toc45893475][bookmark: _Toc44712162][bookmark: _Toc37267560][bookmark: _Toc37260172][bookmark: _Toc36817256][bookmark: _Toc29811704][bookmark: _Toc13080205][bookmark: _Toc53185366][bookmark: _Toc53185742][bookmark: _Toc57820218][bookmark: _Toc57821145][bookmark: _Toc61183421][bookmark: _Toc61183815][bookmark: _Toc61184207][bookmark: _Toc61184599][bookmark: _Toc61184989][bookmark: _Toc66386332][bookmark: _Toc74583173][bookmark: _Toc76541986][bookmark: _Toc82449968][bookmark: _Toc82450616][bookmark: _Toc106094110]6.5.3.2.1	Minimum requirements for Wide Area repeater type 1-C (Category A)
For repeater operating in Bands n5, n8, n12, n13, n14, n18, n26, n28, n29, n71, n85, minimum requirements are specified in table 6.5.3.2.1‑1.
Table 6.5.3.2.1-1: Wide Area repeater type 1-C operating band unwanted emission minimum requirements (NR bands below 1 GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirements (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	[image: ]
	100 kHz 

	5 MHz  f <
min(10 MHz, fmax)
	5.05 MHz  f_offset <
min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax 
	-13 dBm (Note 3)
	100 kHz 

	NOTE 1:	For a repeater type 1-C supporting non-contiguous spectrum operation within any operating band, the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passbands. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passbands, where the emission limits within gaps between passbands shall be ‑13 dBm/1 MHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap, where the contribution from the far-end sub-block or passband shall be scaled according to the measurement bandwidth of the near-end sub-block or passband.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.



For repeater operating in Bands n1, n2, n3, n7, n24, n25, n30, n34, n38, n39, n40, n41, n48, n50, n65, n66, n70, n74, n75, n77, n78, n79, n90, n92, n94, minimum requirements are specified in table 6.5.3.2.1-2.

Table 6.5.3.2.1-2: Wide Area repeater type 1-C operating band unwanted emission minimum requirements (NR bands above 1 GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	[image: ]
	100 kHz 

	5 MHz  f <
min(10 MHz, fmax)
	5.05 MHz  f_offset <
min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz  f  fmax
	10.5 MHz  f_offset < f_offsetmax 
	-13 dBm (Note 3)
	1MHz 

	NOTE 1:	For a repeater type 1-C supporting non-contiguous spectrum operation within any operating band, the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passbands, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passbands, where the emission limits within gaps between passbands shall be ‑13 dBm/1 MHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap, where the contribution from the far-end sub-block or passband shall be scaled according to the measurement bandwidth of the near-end sub-block or passband.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.



[bookmark: _Toc45893476][bookmark: _Toc44712163][bookmark: _Toc37267561][bookmark: _Toc37260173][bookmark: _Toc36817257][bookmark: _Toc29811705][bookmark: _Toc21127496][bookmark: _Toc53185367][bookmark: _Toc53185743][bookmark: _Toc57820219][bookmark: _Toc57821146][bookmark: _Toc61183422][bookmark: _Toc61183816][bookmark: _Toc61184208][bookmark: _Toc61184600][bookmark: _Toc61184990][bookmark: _Toc66386333][bookmark: _Toc74583174][bookmark: _Toc76541987][bookmark: _Toc82449969][bookmark: _Toc82450617][bookmark: _Toc106094111]6.5.3.2.2	Minimum requirements for Wide Area repeater type 1-C (Category B)
For Category B Operating band unwanted emissions, there are two options for the minimum requirements that may be applied regionally. Either the minimum requirements in clause 6.5.3.2.2.1 or clause 6.5.3.2.2.2 shall be applied.
[bookmark: _Toc45893477][bookmark: _Toc44712164][bookmark: _Toc37267562][bookmark: _Toc37260174][bookmark: _Toc36817258][bookmark: _Toc29811706][bookmark: _Toc21127497][bookmark: _Toc53185368][bookmark: _Toc53185744][bookmark: _Toc57820220][bookmark: _Toc57821147][bookmark: _Toc61183423][bookmark: _Toc61183817][bookmark: _Toc61184209][bookmark: _Toc61184601][bookmark: _Toc61184991][bookmark: _Toc66386334][bookmark: _Toc74583175][bookmark: _Toc76541988][bookmark: _Toc82449970][bookmark: _Toc82450618]6.5.3.2.2.1	Category B requirements (Option 1)
For repeater type 1-C operating in Bands n5, n8, n12, n20, n26, n28, n29, n67, n71, n85, the minimum requirements are specified in table 6.5.3.2.2.1-1:
Table 6.5.3.2.2.1-1: Wide Area repeater type 1-C operating band unwanted emission minimum requirements (NR bands below 1 GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	[image: ]
	100 kHz 

	5 MHz  f <
min(10 MHz, fmax)
	5.05 MHz  f_offset <
min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax 
	-16 dBm (Note 3)
	100 kHz 

	NOTE 1:	For a repeater type 1-C supporting non-contiguous spectrum operation within any operating band, the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passbands. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passbands, where the emission limits within gaps between passbands shall be ‑15 dBm/1 MHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.



For repeater operating in Bands n1, n2, n3, n7, n25, n34, n38, n39, n40, n41, n48, n50, n65, n66, n70, n75, n77, n78, n79, n90, n92, n94, minimum requirements are specified in table 6.5.3.2.2.1-2.

Table 6.5.3.2.2.1-2: Wide Area repeater type 1-C operating band unwanted emission minimum requirements for Category B
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirements (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	[image: ]
	100 kHz 

	5 MHz  f <
min(10 MHz, fmax)
	5.05 MHz  f_offset <
min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz  f  fmax
	10.5 MHz  f_offset < f_offsetmax 
	-15 dBm (Note 3)
	1MHz 

	NOTE 1:	For a repeater type 1-C supporting non-contiguous spectrum operation within any operating band, the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passbands, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passbands, where the emission limits within gaps between passbands shall be ‑15 dBm/1 MHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap, where the contribution from the far-end sub-block or passband shall be scaled according to the measurement bandwidth of the near-end sub-block or passband.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.



6.5.3.2.2.2	Category B requirements (Option 2)
The limits in this clause are intended for Europe and may be applied regionally for repeater type 1-C operating in bands n1, n3, n7, n8, n38, n65.
For a repeater type 1-C operating in bands n1, n3, n7, n8, n38 or n65, minimum requirements are specified in Table 6.5.3.2.2.2-1:
Table 6.5.3.2.2.2-1: Regional Wide Area repeater type 1-C operating band unwanted emission minimum requirements for Category B
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirements (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 0.2 MHz
	0.015 MHz  f_offset < 0.215 MHz 
	-14 dBm
	30 kHz 

	0.2 MHz  f < 1 MHz
	0.215 MHz  f_offset < 1.015 MHz
	

	30 kHz 

	(Note 4)
	1.015 MHz  f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz  f 
min(10 MHz, fmax) 
	1.5 MHz  f_offset <
min(10.5 MHz, f_offsetmax)
	-13 dBm
	1 MHz 

	10 MHz  f  fmax
	10.5 MHz  f_offset < f_offsetmax 
	-15 dBm (Note 3)
	1 MHz 

	NOTE 1:	For a repeater type 1-C supporting non-contiguous spectrum operation within any operating band, the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passbands, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passbands, where the emission limits within gaps between passbands shall be ‑15 dBm/1 MHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap, where the contribution from the far-end sub-block or passband shall be scaled according to the measurement bandwidth of the near-end sub-block or passband.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.
NOTE 4:	This frequency range ensures that the range of values of f_offset is continuous.



[bookmark: _Toc45893479][bookmark: _Toc44712166][bookmark: _Toc37267564][bookmark: _Toc37260176][bookmark: _Toc36817260][bookmark: _Toc29811708][bookmark: _Toc13080209][bookmark: _Toc53185369][bookmark: _Toc53185745][bookmark: _Toc57820221][bookmark: _Toc57821148][bookmark: _Toc61183424][bookmark: _Toc61183818][bookmark: _Toc61184210][bookmark: _Toc61184602][bookmark: _Toc61184992][bookmark: _Toc66386335][bookmark: _Toc74583176][bookmark: _Toc76541989][bookmark: _Toc82449971][bookmark: _Toc82450619][bookmark: _Toc106094112]6.5.3.2.3	Minimum requirements for Medium Range repeater type 1-C (Category A and B) for DL
For Medium Range repeater type 1-C for DL, minimum requirements are specified in table 6.5.3.2.3-1 and table 6.5.3.2.3-2.
For the tables in this clause for repeater type 1-C, Prated,x = Prated,p,AC - 10*log (ceil (BWPassband/20MHz))
Table 6.5.3.2.3-1: Medium Range repeater type 1-C operating band unwanted emission minimum requirements, 31< Prated,x  38 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirements (Note 1, 2)
	Measurement bandwidth 

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	


	100 kHz 

	5 MHz  f < min(10 MHz, Δfmax)
	5.05 MHz  f_offset < min(10.05 MHz, f_offsetmax)
	Prated,x  - 60dB
	100 kHz 

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax
	Min(Prated,x  - 60dB, -25dBm) (Note 3)
	100 kHz

	NOTE 1:	For a repeater type 1-C DL supporting non-contiguous spectrum operation within any operating band the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passbands. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passbands, where the emission limits within gaps between passbands shall be Min(Prated,x -60dB, ‑25dBm)/100kHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.



Table 6.5.3.2.3-2: Medium Range repeater type 1-C operating band unwanted emission minimum requirements, Prated,x  31 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirements (Note 1, 2)
	Measurement bandwidth 

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	[image: ]
	100 kHz 

	5 MHz  f < min(10 MHz, Δfmax)
	5.05 MHz  f_offset < min(10.05 MHz, f_offsetmax)
	-29 dBm
	100 kHz 

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax
	-29 dBm (Note 3)
	100 kHz

	NOTE 1:	For a repeater type 1-C DL supporting non-contiguous spectrum operation within any operating band the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passbands. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passbands, where the emission limits within gaps between passbands shall be -29dBm/100kHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.



[bookmark: _Toc45893480][bookmark: _Toc44712167][bookmark: _Toc37267565][bookmark: _Toc37260177][bookmark: _Toc36817261][bookmark: _Toc29811709][bookmark: _Toc13080210][bookmark: _Toc53185370][bookmark: _Toc53185746][bookmark: _Toc57820222][bookmark: _Toc57821149][bookmark: _Toc61183425][bookmark: _Toc61183819][bookmark: _Toc61184211][bookmark: _Toc61184603][bookmark: _Toc61184993][bookmark: _Toc66386336][bookmark: _Toc74583177][bookmark: _Toc76541990][bookmark: _Toc82449972][bookmark: _Toc82450620][bookmark: _Toc106094113]6.5.3.2.4	Minimum requirements for Local Area repeater type 1-C (Category A and B)
For Local Area repeater type 1-C, minimum requirements are specified in table 6.5.3.2.4-1.
Table 6.5.3.2.4-1: Local Area repeater type 1-C operating band unwanted emission limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirements (Note 1, 2)
	Measurement bandwidth 

	0 MHz  f < 5 MHz
	0.05 MHz  f_offset < 5.05 MHz
	[image: ]
	100 kHz 

	5 MHz  f < min(10 MHz, Δfmax)
	5.05 MHz  f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz  f  fmax
	10.05 MHz  f_offset < f_offsetmax 
	-37 dBm (Note 10)
	100 kHz 

	NOTE 1:	For a repeater type 1-C supporting non-contiguous spectrum operation within any operating band the emission limits within gaps between passbands is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the gap between passbands. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the gap between passbands, where the emission limits within gaps between passbands shall be -37dBm/100kHz.
NOTE 2:	For a multi-band connector with inter-passband gap < 2*ΔfOBUE the emission limits within the inter-passband gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or passband on each side of the inter-passband gap
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.



[bookmark: _Toc45893481][bookmark: _Toc44712168][bookmark: _Toc37267566][bookmark: _Toc37260178][bookmark: _Toc36817262][bookmark: _Toc29811710][bookmark: _Toc13080211][bookmark: _Toc53185371][bookmark: _Toc53185747][bookmark: _Toc57820223][bookmark: _Toc57821150][bookmark: _Toc61183426][bookmark: _Toc61183820][bookmark: _Toc61184212][bookmark: _Toc61184604][bookmark: _Toc61184994][bookmark: _Toc66386337][bookmark: _Toc74583178][bookmark: _Toc76541991][bookmark: _Toc82449973][bookmark: _Toc82450621][bookmark: _Toc106094114][bookmark: _Toc21127502]6.5.3.2.5	Minimum requirements for additional requirements
[bookmark: _Toc45893482][bookmark: _Toc44712169][bookmark: _Toc37267567][bookmark: _Toc37260179][bookmark: _Toc36817263][bookmark: _Toc29811711][bookmark: _Toc53185372][bookmark: _Toc53185748][bookmark: _Toc57820224][bookmark: _Toc57821151][bookmark: _Toc61183427][bookmark: _Toc61183821][bookmark: _Toc61184213][bookmark: _Toc61184605][bookmark: _Toc61184995][bookmark: _Toc66386338][bookmark: _Toc74583179][bookmark: _Toc76541992][bookmark: _Toc82449974][bookmark: _Toc82450622]6.5.3.2.5.1	Limits in FCC Title 47
In addition to the requirements in clauses 6.5.3.2.1, 6.5.3.2.2, 6.5.3.2.3 and 6.5.3.2.4, the repeater type 1-C may have to comply with the applicable emission limits established by FCC Title 47 [10], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.
[bookmark: _Toc21127503][bookmark: _Toc29811712][bookmark: _Toc36817264][bookmark: _Toc37260180][bookmark: _Toc37267568][bookmark: _Toc44712170][bookmark: _Toc45893483]6.5.3.2.5.2	Protection of DTT
In certain regions the following requirement may apply for protection of DTT. For repeater type 1-C operating in Band n20, the level of emissions in the band 470-790 MHz, measured in an 8 MHz filter bandwidth on centre frequencies Ffilter according to table 6.5.3.2.5.2-1, a minimum requirements PEM,N is declared by the manufacturer. This requirement applies in the frequency range 470-790 MHz even though part of the range falls in the spurious domain.
Table 6.5.3.2.5.2-1: Declared emissions minimum requirement for protection of DTT
	Filter centre frequency, Ffilter
	Measurement bandwidth
	Declared emission minimum requirement (dBm)

	Ffilter = 8*N + 306 (MHz); 
21 ≤ N ≤ 60
	8 MHz
	PEM,N



Note:	The regional requirement is defined in terms of EIRP (effective isotropic radiated power), which is dependent on both the repeater emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the repeater needed to verify compliance with the regional requirement. Compliance with the regional requirement can be determined using the method outlined in TS 36.104 [20], annex F.
6.5.3.2.6	Minimum requirements inside passband with no UL input signal
The requirement is defined as a function of frequency offset from the edge of some part of passband with non-zero input signal. The requirement is measured as the ratio of the repeater output power in a zero-input basic unit to the repeater output power in a non-zero input basic unit. Basic unit equal to 360KHz.
The average of the basic requirements over 10 sub-frames shall not exceed the values specified in Table 6.5.3.2.6-1.
Table 6.5.3.2.6-1: Minimum requirements inside passband with no UL input signal
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any zero-input basic unit (NOTE 2)

	IQ Image
	dB
	-28
	Image frequencies when output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-25
	Image frequencies when output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm
	Carrier leakage frequency (NOTES 4, 5)

	
	
	-25
	0 dBm ≤ Output power ≤ 10 dBm
	

	
	
	-20
	-30 dBm ≤ Output power < 0 dBm
	

	
	
	-10
	-40 dBm ≤ Output power < -30 dBm
	

	NOTE 1:	requirement is evaluated in each zero-input basic unit. For each such basic unit, the minimum requirement is calculated as the higher of  - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply.  is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is one basic unit and the limit is expressed as a ratio of measured power in one zero-input basic unit to the measured average power per non-zero input basic unit, where the averaging is done across all non-zero input parts of the passband. 
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the non-zero input part of passband, based on symmetry with respect to the carrier leakage frequency, but excluding any non-zero input basic units.
NOTE 4:	The measurement bandwidth is 1 basic unit and the limit is expressed as a ratio of measured power in one zero-input basic unit to the measured total power in all non-zero input basic units
NOTE 5:	The applicable frequencies are those that are enclosed either in the basic unit containing the carrier leakage frequency, or in the two basic units immediately adjacent to the carrier leakage frequency but excluding any non-zero input basic units.
NOTE 6:	LCRB is the .
NOTE 7:	NRB is the .
NOTE 8:	EVM is the limit specified in Table 6.6.2.2-1 for the modulation format used in the non-zero input basic units..

NOTE 9:	 is the starting frequency offset between the end of nearest non-zero input basic unit and the measured zero-input basic unit (e.g. ∆RB = 1 or ∆RB = -1 for the first zero-input basic unit outside of the non-zero input part of passband.

NOTE 10:	 is an average of the transmitted power over 10 sub-frames normalized by the number of non-zero input basic units, measured in dBm. 



<Changed section>

[bookmark: _Toc97737216][bookmark: _Toc106094132][bookmark: _Toc97737217][bookmark: _Toc106094133]6.7	Input intermodulation
6.7.1	General requirement
[bookmark: _Toc97737218][bookmark: _Toc106094134]6.7.1.1	General
The input intermodulation is a measure of the capability of the repeater to inhibit the generation of interference in the passband, in the presence of interfering signals on frequencies other than the passband.
The following requirement applies for interfering signals depending on the repeaters passband.
This requirement applies to the uplink and downlink of the repeater.
There is no co-location input intermodulation requirement for LA 1-C repeaters deployed in Femto cell scenario.
<Changed section>

[bookmark: _Toc106094145]6.9.2	Minimum Requirements
For a repeater operating at passband below 2496 MHz, the ACRR requirements in table 6.9.2.1-1 shall apply in downlink. In normal conditions the ACRR for downlink shall be higher than the value specified in the Table 6.9.2.1-1.
Table 6.9.2.1-1: Repeater Downlink ACRR below 2496MHz
	Co-existence with other systems
	Repeater Class
	Channel offset from frequency edge of passband (MHz)
	ACRR limit

	UTRA, E-UTRA, NR
	Wide Area repeater
	min{100 MHz, BWpassband}/2
	45

	
	Medium Range repeater
	min{100 MHz, BWpassband}/2
	45

	
	Local Area repeater
	min{100 MHz, BWpassband}/2
	33
(Note 1)

	NOTE 1:	This requirement does not applicable if the passband occupies the entire operating band.



For a repeater operating at passband above 2496 MHz, the ACRR requirements in table 6.9.2.1-1a shall apply in downlink. In normal conditions the ACRR for downlink shall be higher than the value specified in the Table 6.9.2.1-1a.
Table 6.9.2.1-1a: Repeater Downlink ACRR above 2496 MHz
	Co-existence with other systems
	Repeater Class
	Channel offset from frequency edge of passband (MHz)
	ACRR limit

	UTRA, E-UTRA, NR
	Wide Area repeater
	min{100 MHz, BWpassband}/2
	33dB

	
	Medium Range repeater
	min{100 MHz, BWpassband}/2
	33dB

	
	Local Area repeater
	min{100 MHz, BWpassband}/2
	[33dB]

(Note 1)

	NOTE 1:	This requirement does not applicable if the passband occupies the entire operating band.



<Changed section>
[bookmark: _Toc13080177][bookmark: _Toc29811676][bookmark: _Toc36817228][bookmark: _Toc37260144][bookmark: _Toc37267532][bookmark: _Toc44712134][bookmark: _Toc45893447][bookmark: _Toc53178174][bookmark: _Toc53178625][bookmark: _Toc61178851][bookmark: _Toc61179321][bookmark: _Toc67916617][bookmark: _Toc74663215][bookmark: _Toc82621755][bookmark: _Toc106094150]6.10.2	Transmitter transient period
[bookmark: _Toc29811677][bookmark: _Toc36817229][bookmark: _Toc37260145][bookmark: _Toc37267533][bookmark: _Toc44712135][bookmark: _Toc45893448][bookmark: _Toc53178175][bookmark: _Toc53178626][bookmark: _Toc61178852][bookmark: _Toc61179322][bookmark: _Toc67916618][bookmark: _Toc74663216][bookmark: _Toc82621756][bookmark: _Toc97737228][bookmark: _Toc106094151]6.10.2.1	General
Transmitter transient period requirements apply only to TDD operation of the repeater. The requirement applies to both downlink and uplink of the repeater.
The transmitter transient state is the time period during which the transmitter is changing from the transmitter OFF state to the transmitter ON state or vice versa. The transmitter transient period is illustrated in figure 6.10.2.1-1.
[image: ]
Figure 6.10.2.1-1: Example of relations between transmitter ON period, transmitter OFF period and transmitter transient period
For repeater type 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating band. [The beginning and end point of downlink and uplink bursts are referenced to the slot timing at the input.]

<Changed section>
[bookmark: _Toc45893658][bookmark: _Toc44712345][bookmark: _Toc37267742][bookmark: _Toc37260354][bookmark: _Toc36817432][bookmark: _Toc29811880][bookmark: _Toc21127671][bookmark: _Toc53185497][bookmark: _Toc53185873][bookmark: _Toc57820359][bookmark: _Toc57821286][bookmark: _Toc61183562][bookmark: _Toc61183956][bookmark: _Toc61184348][bookmark: _Toc61184740][bookmark: _Toc61185130][bookmark: _Toc66386474][bookmark: _Toc74583377][bookmark: _Toc76542190][bookmark: _Toc82450172][bookmark: _Toc82450820][bookmark: _Toc106094170]7.5.3.1	General
The OTA limits for operating band unwanted emissions are specified as TRP per RIB unless otherwise stated.
In addition to, for the part of passband where there is no input signal, -13dBm/MHz shall apply for all classes DL and UL.
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