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Introduction
This contribution provides text proposal to TS 38.115-1 for ACLR requirement.
Discussion
In the previous RAN4 meeting, CR to 38.106 on ACLR requirements were agreed in [1] for the core specifications. On the other hand, TP to TS 38.115-1 was approved for the conformance specifications in [2].
However, we see some misalignements between core specifications and conformance specifications on ACLR requirements. The text proposal to TS 38.115-1 provided in this document tries to resolve the issue on misalignments.
The text proposal is provided to TS 38.115-1 [3].
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TEXT PROPOSAL:
--------------Start of change-------------
[bookmark: _Toc113002820]6.5.2	Adjacent Channel Leakage Power Ratio (ACLR)
[bookmark: _Toc82595171][bookmark: _Toc76545068][bookmark: _Toc75242722][bookmark: _Toc74961811][bookmark: _Toc66728008][bookmark: _Toc61182695][bookmark: _Toc58862702][bookmark: _Toc58860198][bookmark: _Toc53182457][bookmark: _Toc45884434][bookmark: _Toc37272188][bookmark: _Toc36645134][bookmark: _Toc29809750][bookmark: _Toc21099952][bookmark: _Toc113002821]6.5.2.1	Definition and applicability
[bookmark: _Toc82595172][bookmark: _Toc76545069][bookmark: _Toc75242723][bookmark: _Toc74961812][bookmark: _Toc66728009][bookmark: _Toc61182696][bookmark: _Toc58862703][bookmark: _Toc58860199][bookmark: _Toc53182458][bookmark: _Toc45884435][bookmark: _Toc37272189][bookmark: _Toc36645135][bookmark: _Toc29809751][bookmark: _Toc21099953]Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
[bookmark: _Hlk508123095]The requirements shall apply outside the repeater type 1-C passband whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer’s specification.
[bookmark: _Hlk508123083]For a repeater operating in non-contiguous spectrum, the ACLR requirement in clause 6.5.2.5 shall apply in Gaps between passbands for the frequency ranges defined in table 6.5.2.5-3, while the CACLR requirement in clause 6.5.2.5 shall apply in gaps between passbands for the frequency ranges defined in table 6.5.2.5-4 or 6.5.2.5.4a.
For a multi-band connector, the ACLR requirement in clause 6.5.2.5 shall apply in inter-passband gaps for the frequency ranges defined in table 6.5.2.5-3, while the CACLR requirement in clause 6.5.2.5 shall apply in inter-passband gaps for the frequency ranges defined in table 6.5.2.5-4 or 6.5.2.5.4a.
The requirement shall apply during the transmitter ON state.
[bookmark: _Toc113002822]6.5.2.2	Minimum requirement
The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in the operating band.
The minimum requirement in TS 38.106 [x], clause 6.5.2.2.
[bookmark: _Toc82595173][bookmark: _Toc76545070][bookmark: _Toc75242724][bookmark: _Toc74961813][bookmark: _Toc66728010][bookmark: _Toc61182697][bookmark: _Toc58862704][bookmark: _Toc58860200][bookmark: _Toc53182459][bookmark: _Toc45884436][bookmark: _Toc37272190][bookmark: _Toc36645136][bookmark: _Toc29809752][bookmark: _Toc21099954][bookmark: _Toc113002823]6.5.2.3	Test purpose
To verify that the adjacent channel leakage power ratio requirement shall be met as specified by the minimum requirement.
[bookmark: _Toc82595174][bookmark: _Toc76545071][bookmark: _Toc75242725][bookmark: _Toc74961814][bookmark: _Toc66728011][bookmark: _Toc61182698][bookmark: _Toc58862705][bookmark: _Toc58860201][bookmark: _Toc53182460][bookmark: _Toc45884437][bookmark: _Toc37272191][bookmark: _Toc36645137][bookmark: _Toc29809753][bookmark: _Toc21099955][bookmark: _Toc113002824]6.5.2.4	Method of test
[bookmark: _Toc82595175][bookmark: _Toc76545072][bookmark: _Toc75242726][bookmark: _Toc74961815][bookmark: _Toc66728012][bookmark: _Toc61182699][bookmark: _Toc58862706][bookmark: _Toc58860202][bookmark: _Toc53182461][bookmark: _Toc45884438][bookmark: _Toc37272192][bookmark: _Toc36645138][bookmark: _Toc29809754][bookmark: _Toc21099956][bookmark: _Toc113002825]6.5.2.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
[bookmark: _Toc82595176][bookmark: _Toc76545073][bookmark: _Toc75242727][bookmark: _Toc74961816][bookmark: _Toc66728013][bookmark: _Toc61182700][bookmark: _Toc58862707][bookmark: _Toc58860203][bookmark: _Toc53182462][bookmark: _Toc45884439][bookmark: _Toc37272193][bookmark: _Toc36645139][bookmark: _Toc29809755][bookmark: _Toc21099957][bookmark: _Toc113002826]6.5.2.4.2	Procedure
1)	Connect the single-band connector or multi-band connector under test to measurement equipment as shown in annex D.1.1. All connectors not under test shall be terminated.
	The measurement device characteristics shall be:
-	Measurement filter bandwidth: defined in clause 6.5.2.5.
-	Detection mode: true RMS voltage or true average power.
2)	Set the input signal to the representative connectors under test according to the applicable test configuration in clause 4.8 using the corresponding test models NR-FR1‑TM 1.1 in clause 4.9.2 at the input power intended to produce the maximum rated output power, Pin,p,AC + 10dB.
3)	Measure ACLR for the frequency offsets both side of channel frequency as specified in clause 6.5.2.5. In multiple carrier case only offset frequencies below the lowest and above the highest carrier frequency used shall be measured.
4)	For the ACLR requirement applied inside sub-block gap for non-contiguous spectrum operation, or inside Inter passband gap for multi-band operation:
a)	Measure ACLR inside sub-block gap or Inter passband gap as specified in clause 6.5.2.5, if applicable.
b)	Measure CACLR inside sub-block gap or Inter passband gap as specified in clause 6.5.2.5, if applicable.
5)	Repeat the test with the channel set-up according to NR-FR1-TM 1.2 in clause 4.9.2.
In addition, for multi-band connectors, the following steps shall apply:
6)	For a multi-band connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.
[bookmark: _Toc82595177][bookmark: _Toc76545074][bookmark: _Toc75242728][bookmark: _Toc74961817][bookmark: _Toc66728014][bookmark: _Toc61182701][bookmark: _Toc58862708][bookmark: _Toc58860204][bookmark: _Toc53182463][bookmark: _Toc45884440][bookmark: _Toc37272194][bookmark: _Toc36645140][bookmark: _Toc29809756][bookmark: _Toc21099958][bookmark: _Toc113002827]6.5.2.5	Test requirements
[bookmark: _Toc82595178][bookmark: _Toc76545075][bookmark: _Toc75242729][bookmark: _Toc74961818][bookmark: _Toc66728015][bookmark: _Toc61182702][bookmark: _Toc58862709][bookmark: _Toc58860205][bookmark: _Toc53182464][bookmark: _Toc45884441][bookmark: _Toc37272195][bookmark: _Toc36645141][bookmark: _Toc29809757][bookmark: _Toc21099959]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 6.5.2.5‑1 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). If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband.
For repeater type 1-C for DL and for UL for WA class, the ACLR (CACLR) absolute minimum requirements in table 6.5.2.5-2, 6.5.2.5-5 or the ACLR (CACLR) limits in table 6.5.2.5-1, 6.5.2.5-3 or 6.5.2.5-4, 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 6.5.2.5-1: Repeater type 1-C ACLR limit for DL and for UL for Wide Area class
	Repeater type 1-C nominal channel bandwidth of passband BWNominal (MHz)
	 Repeater type 1-C adjacent channel centre frequency offset below t or above the passband edge
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20
	BWNominal/2
	NR of same BW (Note 2)
	Square (BWConfig)
	44.2 dB
37.2 dB
(Note 4)

	
	1.5 x BWNominal
	NR of same BW (Note 2)
	Square (BWConfig)
	44.2 dB
37.2 dB
(Note 4)

	
	2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	44.2 dB (Note 3)

	
	7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	44.2 dB (Note 3)

	25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	BWNominal/2
	NR of same BW (Note 2)
	Square (BWConfig)
	43.8 dB
36.8 dB
(Note 5)

	
	1.5 x BWNominal
	NR of same BW (Note 2)
	Square (BWConfig)
	43.8 dB
36.8 dB
(Note 5)

	
	2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	43.8 dB (Note 3)

	
	7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	43.8 dB (Note 3)

	NOTE 1:	BWNominal and BWConfig are the repeater type 1-C nominal repeater channel bandwidth and transmission bandwidth configuration of the passband.
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.
NOTE 4:	For repeater operating in band n104, ACLR requirement 37.2 dB applies. For repeater operating in other bands, ACLR requirement 44.2 dB applies.
NOTE 5:	For repeater operating in band n104, ACLR requirement 36.8 dB applies. For repeater operating in other bands, ACLR requirement 43.8 dB applies.



[bookmark: _Hlk508123340]The ACLR absolute minimum requirement is specified in table 6.5.2.5‑2.
The ACLR shall be higher than the value specified in table 6.5.2.5‑1a for repeater type 1-C for UL Local Area.
Table 6.5.2.5-1a: Repeater type 1-C ACLR limit for UL for Local Area
	Repeater type 1-C nominal channel bandwidth of  passband BWNominal (MHz)
	 Repeater type 1-C adjacent channel centre frequency offset below or above the passband edge
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20
	BWNominal/2
	NR of same BW (Note 2)
	Square (BWConfig)
	30.2 dB

	
	1.5 x BWNominal
	NR of same BW (Note 2)
	Square (BWConfig)
	30.2 dB

	
	2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	30.2 dB

	
	7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	30.2 dB

	25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	BWNominal/2
	NR of same BW (Note 2)
	Square (BWConfig)
	29.8 dB

	
	1.5 x BWNominal
	NR of same BW (Note 2)
	Square (BWConfig)
	29.8 dB

	
	2.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	29.8 dB

	
	7.5 MHz
	5 MHz E-UTRA
	Square (4.5 MHz)
	29.8 dB

	NOTE 1:	BWNominal and BWConfig are the repeater type 1-C nominal repeater channel bandwidth and transmission bandwidth configuration of the passband.
NOTE 2:	With SCS that provides the largest transmission bandwidth configurationnominal repeater bandwidth configuration (BWConfig).
NOTE 3:	The requirements are applicable when the band is also defined for E-UTRA or UTRA.



Table 6.5.2.5-2: 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



For operation in non-contiguous spectrum or multiple bands, the ACLR shall be higher than the value specified in Table 6.5.2.5‑3 or Table 6.5.2.5-3a.
Table 6.5.2.5-3: Repeater type 1-C ACLR limit in non-contiguous spectrum or multiple bands for DL (all repeater classes) and for UL for Wide Area class
	Repeater type 1-C nominal channel bandwidth of  passband BWNominal (MHz)
	Gap between passbandsSub-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 passband edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit

	5, 10, 15, 20
	Wgap ≥ 15 (Note 3)
Wgap ≥ 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB
37.2 dB
(Note 5)

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

	25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	Wgap ≥ 60 (Note 4)
Wgap ≥ 30 (Note 3)
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	43.8 dB
36.8 dB
(Note 6)

	
	Wgap ≥ 80 (Note 4)
Wgap ≥ 50 (Note 3)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	43.8 dB
36.8 dB
(Note 6)

	NOTE 1:	BWNominal and BWConfig are the repeater type 1-C nominal repeater channel bandwidth and transmission bandwidth configuration of the passband.
NOTE 2:	With SCS that provides the largest transmission bandwidth configuration (BWConfig).With SCS that provides nominal repeater bandwidth configuration (BWConfig).
NOTE 3:	Applicable in case the repeater type 1-C nominal repeater channel bandwidth of passband at the other edge of the gap is ≤ 20 MHz.
NOTE 4:	Applicable in case the repeater type 1-C nominal repeater channel bandwidth of passband at the other edge of the gap is > 20 MHz.
NOTE 5:	For repeater operating in band n104, ACLR requirement 37.2 dB applies. For repeater operating in other bands, ACLR requirement 44.2 dB applies.
NOTE 6:	For repeater operating in band n104, ACLR requirement 36.8 dB applies. For repeater operating in other bands, ACLR requirement 43.8 dB applies.



Table 6.5.2.5-3a: Repeater type 1-C ACLR limit in non-contiguous spectrum or multiple bands for UL for Local Area class
	Repeater type 1-C nominal channel bandwidth of  passband BWNominal (MHz)
	Gap between passbands or inter-passband gap size (Wgap) where the limit applies (MHz)
	Repeater type 1-C adjacent channel centre frequency offset below or above the passband edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20

	Wgap ≥ 15 (Note 3)
Wgap ≥ 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	30.2 dB

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

	25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

	Wgap ≥ 60 (Note 4)
Wgap ≥ 30 (Note 3)
	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	29.8 dB

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

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



The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a gap between passband 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 passband 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 6.5.2.2-4 and the filters on the assigned channels are defined in table 6.5.2.5-6.
For operation in non-contiguous spectrum or multiple bands, the CACLR for NR carriers located on either side of the gap between passband or the inter-passband gap shall be higher than the value specified in table 6.5.2.5-4.
Table 6.5.2.5-4: Repeater type 1-C CACLR limit for DL and for UL for Wide Area class
	Repeater type 1-C nominal channel bandwidth of  passband BWNominal (MHz)
	Gap between passbandsSub-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 passband edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit

	5, 10, 15, 20
	5 ≤Wgap< 15 (Note 3)
5 ≤Wgap< 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	
	10 < Wgap< 20 (Note 3)
10 ≤Wgap< 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	44.2 dB

	 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	20 ≤Wgap< 60 (Note 4)
20 ≤Wgap< 30 (Note 3)

	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	43.8 dB

	
	40 < Wgap< 80 (Note 4)
40 ≤Wgap< 50 (Note 3)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	43.8 dB

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



The CACLR shall be higher than the value specified in table 6.5.2.5-4a for repeater type 1-C for UL Local Area.
Table 6.5.2.5-4a: Repeater type 1-C CACLR limit for UL for Local Area
	Repeater type 1-C nominal channel bandwidth of  passband BWNominal (MHz)
	Gap between passbandsSub-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 passband edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit

	5, 10, 15, 20
	5 ≤Wgap< 15 (Note 3)
5 ≤Wgap< 45 (Note 4)
	2.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	30.2 dB

	
	10 < Wgap< 20 (Note 3)
10 ≤Wgap< 50 (Note 4)
	7.5 MHz
	5 MHz NR (Note 2)
	Square (BWConfig)
	30.2 dB

	25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	20 ≤Wgap< 60 (Note 4)
20 ≤Wgap< 30 (Note 3)

	10 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	29.8 dB

	
	40 < Wgap< 80 (Note 4)
40 ≤Wgap< 50 (Note 3)
	30 MHz
	20 MHz NR (Note 2)
	Square (BWConfig)
	29.8 dB

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



The CACLR absolute minimum requirement is specified in table 6.5.2.5‑5.
Table 6.5.2.5-5: Repeater type 1-C CACLR absolute limit for DL and UL for WA class, for DL for MR class and for DL for LA class
	Repeater type 1-C category / class
	CACLR 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



Table 6.5.2.5-6: Filter parameters for the assigned channel
	RAT of the carrier adjacent to the sub-block or inter-passband gap 
	Filter on the assigned channel frequency and corresponding filter bandwidth

	NR
	NR of same BW with SCS that provides nominal repeater bandwidth configuration



--------------End of change-------------
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