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[bookmark: _Toc13050393]------------------------------ Modified section ------------------------------
[bookmark: _Toc21126199]5.3A.2	Minimum guardband and transmission bandwidth configuration for CA
For intra-band contiguous carrier aggregation, Aggregated BS Channel Bandwidth and Guard Bands are defined as follows, see Figure 5.3A.2-1.
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Figure 5.3A.2-1: Definition of Aggregated BS Channel Bandwidth for intra-band carrier aggregation
The aggregated BS Channel Bandwidth, BWChannel_CA, is defined as
	BWChannel_CA = Fedge,high - Fedge,low (MHz)
The lower bandwidth edge Fedge, low and the upper bandwidth edge Fedge,high of the aggregated BS channel bandwidth are used as frequency reference points for transmitter and receiver requirements and are defined by
	Fedge,low = FC,low - Foffset,low
	Fedge,high = FC,high + Foffset,high
The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carrier and are defined as
Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB (MHz)
Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB (MHz)
BWGB, low and BWGB, high are the minimum guard band defined in subclause 5.3.3 for lowest and highest assigned component carrier, while NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.3.2-1 or Table 5.3.2-2 for the lowest and highest assigned component carrier, SCSlow and SCShigh are the sub-carriersubcarrier spacing for the lowest and highest assigned component carrier respectively.
For intra-band non-contiguous carrier aggregation sub-block bandwidth and sub-block edges are defined as follows, see figure 5.3A.2-2.
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Figure 5.3A.2-2: Definition of sub-block bandwidth for intra-band non-contiguous spectrum
The lower sub-block edge of the sub-block bandwidth (BWChannel,block) is defined as follows:
	Fedge,block, low = FC,block,low - Foffset,low
The upper sub-block edge of the sub-block bandwidth is defined as follows:
	Fedge,block,high = FC,block,high + Foffset,high
The sub-block bandwidth, BWChannel,block, is defined as follows:
	BWChannel,block = Fedge,block,high - Fedge,block,low (MHz)
The lower and upper frequency offsets Foffset,block,low and Foffset,block,high depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as
	Foffset,block,low =  (NRB,low*12 + 1)*SCSlow/2 + BWGB,low (MHz)
	Foffset,block,high =  (NRB,high*12 - 1)*SCShigh/2 + BWGB,high (MHz)
where NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.3.2-1 or Table 5.3.2-2 for the lowest and highest assigned component carrier within a sub-block, respectively. SCSlow and SCShigh are the sub-carriersubcarrier spacing for the lowest and highest assigned component carrier within a sub-block, respectively. BWGB,low and BWGB,high are the minimum guard band defined in subclause 5.3.3 for the lowest and highest assigned component carrier respectively.
The sub-block gap size between two consecutive sub-blocks Wgap is defined as follows:
	Wgap = Fedge,block n+1,low - Fedge,block n,high (MHz)
------------------------------ Next modified section ------------------------------
[bookmark: _Toc21126203]5.4.1.2	Channel spacing for CA
For intra-band contiguously aggregated carriers, the channel spacing between adjacent component carriers shall be multiple of least common multiple of channel raster and sub-carriersubcarrier spacing.
The nominal channel spacing between two adjacent aggregated NR carriers is defined as follows:
For NR operating bands with 100 kHz channel raster:
	
For NR operating bands with 15 kHz channel raster:
	
with
	
For NR operating bands with 60kHz channel raster:
	
with
	
where BWChannel(1) and BWChannel(2) are the BS channel bandwidths of the two respective NR component carriers according to Table 5.3.2-1 and 5.3.2-2 with values in MHz, the largest  value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 and Table 5.3.5-2 and GBChannel(i) the minimum guard band for channel bandwidth i according to Table 5.3.3-1 and Table 5.3.3-2 for the said  value, with  as defined in TS 38.211 [9].
The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of least common multiple of channel raster and sub-carriersubcarrier spacing less than the nominal channel spacing to optimize performance in a particular deployment scenario.
For intra-band non-contiguous carrier aggregation, the channel spacing between two NR component carriers in different sub-blocks shall be larger than the nominal channel spacing defined in this subclause.

------------------------------ Next modified section ------------------------------
[bookmark: _Toc21126291]7.2	Reference sensitivity level
[bookmark: _Toc21126292]7.2.1	General
[bookmark: _Hlk508114944]The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector for BS type 1-C or TAB connector for BS type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
[bookmark: _Toc21126293]7.2.2	Minimum requirements for BS type 1-C and BS type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.2-1 for Wide Area BS, in table 7.2.2-2 for Medium Range BS and in table 7.2.2-3 for Local Area BS.
Table 7.2.2-1: NR Wide Area BS reference sensitivity levels
	BS channel bandwidth (MHz) 
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-2
	 -101.7

	10, 15 
	30
	G-FR1-A1-3
	 -101.8

	10, 15
	60
	G-FR1-A1-4
	 -98.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-5
	 -95.3

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-6
	 -95.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-2
	 -95.7

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.2.2-2: NR Medium Area Range BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	 -96.7

	10, 15 
	30
	G-FR1-A1-2
	 -96.8

	10, 15
	60
	G-FR1-A1-3
	 -93.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	 -90.3

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	 -90.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	 -90.7

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.2.2-3: NR Local Area BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	 -93.7

	10, 15 
	30
	G-FR1-A1-2
	 -93.8

	10, 15
	60
	G-FR1-A1-3
	 -90.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	 -87.3

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	 -87.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	 -87.7

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.


------------------------------ Next modified section ------------------------------
[bookmark: _Toc21126469]10.3	OTA reference sensitivity level
[bookmark: _Toc21126470][bookmark: _Hlk500365921]10.3.1	General
The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel.
The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc21126471]10.3.2	Minimum requirement for BS type 1-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
Table 10.3.2-1: Wide Area BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
	OTA rReference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-101.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-101.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-98.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-95.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-95.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-95.7 - ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 10.3.2-2: Medium Range BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
	OTA rReference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G- -FR1-A1-1
	-96.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-96.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-93.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-90.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-90.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-90.7 - ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 10.3.2-3: Local Area BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
	OTA rReference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-93.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-93.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-90.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-87.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-87.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-87.7 - ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



[bookmark: _Toc21126472]10.3.3	Minimum requirement for BS type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHZ MHz BS channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a a reference measurement channel with 50 MHz BS channel bandwidth it does not imply that BS has to support 50 MHz BS channel bandwidth.
For wide Wide Aarea BS, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For Mmedium Rrange BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.
For Llocal Aarea BS, EISREFSENS_50M is an integer value in the range -86- to -109 dBm. The specific value is declared by the vendor.
Table 10.3.3-1: FR2 OTA rReference sensitivity requirement
	BS channel bBandwidth
(MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channelFRC
	OTA reference sensitivity level, EISREFSENS EISREFSENS level
(dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + ΔFR2_REFSENS

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21126473]10.4	OTA dDynamic range
[bookmark: _Toc21126474]10.4.1	General
The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of an interfering signal inside the received BS channel bandwidth.
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc21126475]10.4.2	Minimum requirement for BS type 1-O
For NR, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
Table 10.4.2-1: Wide Area BS OTA dynamic range for NR carrier
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	[bookmark: RANGE!E9]-70.7- ΔOTAREFSENS 
	-82.5- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2
	-71.4- ΔOTAREFSENS 
	
	

	10
	15
	G-FR1-A2-1
	-70.7- ΔOTAREFSENS 
	-79.3- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2
	-71.4- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-3
	-68.4- ΔOTAREFSENS 
	
	

	15
	15
	G-FR1-A2-1
	-70.7- ΔOTAREFSENS 
	-77.5- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2
	-71.4- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-3
	-68.4- ΔOTAREFSENS 
	
	

	[bookmark: _Hlk499767232]20
	15
	G-FR1-A2-4
	[bookmark: RANGE!E17]-64.5- ΔOTAREFSENS 
	-76.2- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	25
	15
	G-FR1-A2-4
	-64.5- ΔOTAREFSENS 
	-75.2- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	30
	15
	G-FR1-A2-4
	-64.5- ΔOTAREFSENS 
	-74.4- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	40
	15
	G-FR1-A2-4
	-64.5- ΔOTAREFSENS 
	-73.1- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	50
	15
	G-FR1-A2-4
	-64.5- ΔOTAREFSENS 
	-72.2- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	60
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	-71.4- ΔOTAREFSENS
	AWGN

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	70
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	-70.8- ΔOTAREFSENS
	AWGN

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	80
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	-70.1- ΔOTAREFSENS
	AWGN

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	90
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	-69.6- ΔOTAREFSENS
	AWGN

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	100
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	-69.1- ΔOTAREFSENS
	AWGN

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 10.4.2-2: Medium Area Range BS OTA dynamic range for NR carrier
------------------------------ Unchanged part omitted ------------------------------
----------------------------- End of modified section ------------------------------


