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< Start of the changes >
[bookmark: _Toc53185342][bookmark: _Toc53185718]6.5	Transmitted signal quality
[bookmark: _Toc29811681][bookmark: _Toc21127472][bookmark: _Toc53185343][bookmark: _Toc53185719]6.5.1	Frequency error
[bookmark: _Toc53185344][bookmark: _Toc53185720]6.5.1.1	Minimum requirement for IAB-DU type 1-Hfrequency error
The requirements in clause 6.5.1 for BS type 1-H in TS 38.104 [2] apply to IAB-DU type 1-H.
[bookmark: _Toc53185345][bookmark: _Toc53185721]6.5.1.2 	Minimum requirement for IAB-MT type 1-Hfrequency error
The IAB-MT basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of IAB-MT modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the carrier frequency received from the parent node.

[bookmark: _Toc53185346][bookmark: _Toc53185722]
[bookmark: _Toc53185347][bookmark: _Toc53185723]


[bookmark: _Toc53185348][bookmark: _Toc53185724]


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Toc29811684][bookmark: _Toc21127475][bookmark: _Toc53185349][bookmark: _Toc53185725]6.5.2	Modulation quality
6.5.2.1	General
Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. Details about how the EVM is determined for IAB-DU type 1-H are specified in Annex B. Details about how the EVM for IAB-MT 1-H is determined are specified in Annex D.
For IAB-DU type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
For IAB-MT type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
[bookmark: _Toc53185350][bookmark: _Toc53185726]6.5.2.1 2	Minimum requirement for IAB-DU type 1-HIAB-DU modulation quality
The requirements in clause 6.5.2 for BS type 1-H in TS 38.104 [2] apply to IAB-DU type 1-H.For IAB-DU type 1-H, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table 6.5.2.2-1 shall be met using the frame structure described in clause 6.5.2.4.
Table 6.5.2.2-1: EVM requirements for IAB-DU type 1-H carrier
	Modulation scheme for PDSCH
	Required EVM

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	3.5 %


6.5.2.3	Minimum requirement for IAB-MT type 1-H




For IAB-MT type 1-H, the EVM levels of each NR carrier for different modulation schemes outlined in table 6.5.2.3-1 shall be met using the frame structure described in clause 6.5.2.4.

Table 6.5.2.3-1: Requirements for IAB-MT type 1-H Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	QPSK
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8

	256 QAM
	%
	3.5


[bookmark: _Toc37267543][bookmark: _Toc37260155][bookmark: _Toc36817239][bookmark: _Toc29811687][bookmark: _Toc21127478]6.5.2.4	EVM frame structure for measurement
EVM shall be evaluated for each NR carrier over all allocated resource blocks and downlink/uplink subframes for IAB-DU/IAB-MT. Different modulation schemes listed in table 6.5.2.2-1 and Table 6.5.2.3-1 shall be considered for rank 1.
For NR, for all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink/uplink subframes within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.


[bookmark: _Toc29811688][bookmark: _Toc21127479][bookmark: _Toc53185351][bookmark: _Toc53185727]6.5.3	Time alignment error
[bookmark: _Toc53185352][bookmark: _Toc53185728]6.5.3.1 	Minimum requirement for IAB-DU type 1-HIAB-DU time alignment error
The requirements in clause 6.5.3 for BS type 1-H in TS 38.104 [2] apply to IAB-DU type 1-H.
[bookmark: OLE_LINK4]
< Next change >
[bookmark: _Toc53185470][bookmark: _Toc53185846]9.6	OTA transmitted signal quality
[bookmark: _Toc29811857][bookmark: _Toc21127648][bookmark: _Toc53185471][bookmark: _Toc53185847]9.6.1	OTA frequency error
[bookmark: _Toc53185472][bookmark: _Toc53185848]9.6.1.1	General
The requirements in subclause 9.6.1 apply to the transmitter ON period.
OTA frequency error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
For IAB-DU type 1-O and IAB-DU type 2-O, OTA frequency error is the measure of the difference between the actual IAB-DU transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.
9.6.1.1 2	Miminum requirement for IAB-DU type 1-O OTA frequency error

The requirements in clause 9.6.1.2 for BS type 1-O and  type 2-O in TS 38.104 [2] apply to IAB-DU type 1-O and type 2-O respectively.
9.6.1.3	Miminum requirement for IAB-DU type 2-O
The requirements in clause 9.6.1.3 for BS type 2-O in TS 38.104 [2] apply to IAB-DU type 2-O.
[bookmark: _Toc53185473][bookmark: _Toc53185849]9.6.1.2 IAB-MT OTA frequency error
[bookmark: _Toc53185474][bookmark: _Toc53185850].6.1.2.1 General


[bookmark: _Toc53185475][bookmark: _Toc53185851]9.6.1.2.24	 Minimum requirement for IAB-MT type 1-O
The IAB-MT basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of IAB-MT modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 msec of cumulated measurement intervals compared to the carrier frequency received from the parent node.
[bookmark: _Toc53185476][bookmark: _Toc53185852]9.6.1.2.35	 Minimum requirement for IAB-MT type 2-O
The IAB-MT basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of IAB-MT modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 msec of cumulated measurement intervals compared to the carrier frequency received from the parent node.

[bookmark: _Toc29811861][bookmark: _Toc21127652][bookmark: _Toc53185477][bookmark: _Toc53185853]9.6.2	OTA modulation quality
[bookmark: _Toc53185478][bookmark: _Toc53185854]9.6.2.1	General
Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). Details about how the EVM is determined for IAB-DU type 1-O and IAB-DU type 2-O are specified in Annex B for FR1 and Annex C for FR2. Details about how the EVM is determined for IAB-MT type 1-O and IAB-MT type 2-O are specified in Annex D for FR1 and Annex E for FR2.
OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.

9.6.2.2	Miminum requirement for IAB-DU type 1-O
9.6.2.1 IAB-DU OTA modulation quality
The requirements in clause 9.6.2.2 for BS type 1-O and type 2-O in TS 38.104 [2] apply to IAB-DU type 1-O and type 2-O respectively.
9.6.2.3	Miminum requirement for IAB-DU type 2-O
The requirements in clause 9.6.2.3 for BS type 1-O and type 2-O in TS 38.104 [2] apply to IAB-DU type 2-O. 
[bookmark: _Toc53185479][bookmark: _Toc53185855]9.6.2.2 IAB-MT OTA modulation quality
[bookmark: _Toc53185480][bookmark: _Toc53185856]


[bookmark: _Toc53185481][bookmark: _Toc53185857]9.6.2.2.24	 Minimum requirement for IAB-MT type 1-O
For IAB-MT type 1-O, the EVM levels of each NR carrier for different modulation schemes outlined in table 6.5.2.2.23-1 shall be met. Requirements shall be the same as clause 6.5.2.2.2. Requirements shall be the same as clause 6.5.2.3 and follow EVM frame structure from clause 6.5.2.4.
[bookmark: _Toc53185482][bookmark: _Toc53185858]9.6.2.2.35	 Minimum requirement for IAB-MT type 2-O
For IAB-MT type 2-O, the EVM levels of each NR carrier for different modulation schemes outlined in table 9.6.2.2.35-1 shall be met, following the EVM frame structure described in clause 9.6.2.5.1..

Table 9.6.2.2.35-1: Minimum requirements for error vector magnitude
	
Parameter
	Unit
	Average EVM level

	QPSK 
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8.0


[bookmark: _Toc37267727][bookmark: _Toc37260339][bookmark: _Toc36817417][bookmark: _Toc29811865][bookmark: _Toc21127656]9.6.2.5.1	EVM frame structure for measurement
EVM requirements shall apply for each NR carrier over all allocated resource blocks. Different modulation schemes listed in table 9.6.2.5-1 shall be considered for rank 1.
For NR, for all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and uplink subframes within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.



[bookmark: _Toc29811866][bookmark: _Toc21127657][bookmark: _Toc53185483][bookmark: _Toc53185859]9.6.3	OTA time alignment error
[bookmark: _Toc53185484][bookmark: _Toc53185860]9.6.3.1 Miminum requirement for IAB-DU type 1-O and type 2-OOTA time alignment error
The requirements in clause 9.6.3 for BS type 1-O and type 2-O in TS 38.104 [2] apply to IAB-DU type 1-O and type 2-O respectively.
< Next change >
[bookmark: _Toc53186016][bookmark: _Toc53185640]Annex D (normative):
[bookmark: _Toc53186017][bookmark: _Toc53185641]IAB-MT Error Vector Magnitude (FR1)
Void[TBD]
[bookmark: _Toc53186018][bookmark: _Toc53185642]Annex E (normative):
[bookmark: _Toc53186019][bookmark: _Toc53185643]IAB-MT Error Vector Magnitude (FR2)
Void[TBD]

< End of the changes >
