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	Reason for change:
	In RAN4# 90 meeting (R4-1910873), for refarming bands below 2.7 GHz, the SCS of interferer having a bandwidth of 5 MHz for ACS, in-band blocking and wide band intermodulation for single carrier was changed from the original (the same SCS as the wanted signal) to 15 kHz due to 60 kHz SCS is not supported in 5 MHz channels. For the same reason, those changes shall be also applied to intra-band CA for those bands below 2.7 GHz.

Moreover, in the existing spec, the SCS in the formula 
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for intra-band CA is set to the same as that of the wanted signal. This is very ambiguous since different component carrier may have different SCS. In order to avoid that, it is proposed that the SCS is set to the same as that of the carrier closest to the interferer in MHz.

	
	

	Summary of change:
	For intra-band CA:

The SCS of interferer with 5 MHz CBW is set to 15 kHz for those bands below 2.7 GHz

The SCS of interferer is set to the same as that of the closest carrier for those bands above 3.3 GHz
The SCS in the formula 
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 is set to the same as that of the carrier closest to the interferer.
CBW shall be replaced by BWchannel CA.

	
	

	Consequences if not approved:
	 Some general Rx requirements for intra-band CA are not clear.
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	7.5A.1, 7.6A.2, 7.8A.2
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<< Start of change >>

7.5A

Adjacent channel selectivity for CA

7.5A.1

Adjacent channel selectivity for Intra-band contiguous CA

For intra-band contiguous carrier aggregation the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. The UE shall fulfil the minimum requirement specified in Table 7.5A.1-1 and 7.5A.1-1a for an adjacent channel interferer on either side of the aggregated downlink signal at a specified frequency offset and for an interferer power up to -25 dBm.

The throughput of each carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.5A.1-2, 7.5A.1-2a, 7.5A.1-3 and 7.5A.1-3a.

Table 7.5A.1-1: ACS for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

	
	
	NR CA bandwidth class

	Rx Parameter
	Units
	C
	D
	E

	ACS
	dB
	33.0
	25.2
	24.0


Table 7.5A.1-1a: ACS for intra-band contiguous CA with FDL_low < 2700 MHz and FUL_low < 2700 MHz

	
	
	NR CA bandwidth class

	Rx Parameter
	Units
	C

	ACS
	dB
	17.0


Table 7.5A.1-2: Test parameters for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, case 1

	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	C
	D
	E

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB

	PInterferer
	dBm
	Aggregated power + 31.5 dB 
	Aggregated power + 23.7 dB
	Aggregated power + 22.5 dB

	BWInterferer
	MHz
	BWchannel CA
	50
	50

	FInterferer (offset)
	MHz
	BWchannel CA
/

-BWchannel CA
	25 + Foffset
/

-25 -Foffset
	25 + Foffset
/

-25 -Foffset

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4 .

NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with an SCS equal to that of the closest carrier.

NOTE 3:
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1. 


Table 7.5A.1-2a: Test parameters for intra-band contiguous CA with FDL_low<2700 MHz and FUL_low<2700 MHz, case 1

	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	C

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + 14 dB

	PInterferer
	dBm
	Aggregated power + 15.5 dB 

	BWInterferer
	MHz
	5

	FInterferer (offset)
	MHz
	2.5 + Foffset
/

-2.5 - Foffset

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4 .

NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the carrier closest to interferer in MHz. The interferer is an NR signal with 15 kHz SCS.

NOTE 3:
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.


Table 7.5A.1-3: Test parameters for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, case 2

	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	C
	D
	E

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	-56.5
	-48.7 + 10log(NRB,c/NRB_agg)
	-47.5 + 10log(NRB,c/NRB_agg)

	PInterferer
	dBm
	-25 
	25
	25

	BWInterferer
	MHz
	BWchannel CA
	50
	50

	FInterferer (offset)
	MHz
	BWchannel CA
/

-BWchannel CA
	25 + Foffset
/

-25 -Foffset
	25 + Foffset
/

-25 -Foffset

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with an SCS equal to that of the closest carrier.

NOTE 3:
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1. 


Table 7.5A.1-3a: Test parameters for intra-band contiguous CA with FDL_low <2700 MHz and FUL_low<2700 MHz, case 2

	Rx Parameter
	Units 
	NR CA Bandwidth Class

	
	
	C

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	-40.5 + 10log(NRB,c/NRB_agg)

	PInterferer
	dBm
	-25

	BWInterferer
	MHz
	5

	FInterferer (offset)
	MHz
	2.5 + Foffset
/

-2.5 - Foffset

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with 15 kHz SCS.

NOTE 3:
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1.


7.5A.2

Void

<< unchanged omitted>>

7.6A

Blocking characteristics for CA

7.6A.1

General

7.6A.2

In-band blocking for CA

7.6A.2.1 
In-band blocking for Intra-band contiguous CA

For intra-band contiguous carrier aggregation the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. The UE shall fulfil the minimum requirement specified in Table 7.6A.2.1-1 and 7.6A.2.1-1a for an adjacent channel interferer on either side of the aggregated downlink signal at a specified frequency offset and for an interferer power up to -25 dBm. The throughput of each carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

Table 7.6A.2.1-1: In-band blocking parameters for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	C
	D
	E

	Pw in Transmission Bandwidth Configuration, per CC 
	dB
	REFSENS + CA bandwidth class specific value below

	
	
	6
	13.8
	15.0

	BWInterferer 
	MHz
	BWchannel CA
	50
	50

	FIoffset, case 1 
	MHz
	BWchannel CA+ BWchannel CA/2
	75
	75

	FIoffset, case 2 
	MHz
	BWInterferer + FIoffset, case 1
	125
	125

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
The interferer consists of the Reference measurement channel specified in Annexes A.3.2 and A.3.3 with one sided dynamic OCNG Pattrn OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1


Table 7.6A.2.1-1a: In-band blocking parameters for intra-band contiguous CA with FDL_low < 2700 MHz and FUL_low < 2700 MHz

	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	C

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + NR CA bandwidth class specific value below

	
	
	19.0

	BWInterferer 
	MHz
	5

	FIoffset, case 1 
	MHz
	7.5

	FIoffset, case 2 
	MHz
	12.5

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
The interferer consists of the Reference measurement channel specified in Annexes A.3.2 and A.3.3 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1


Table 7.6A.2.1-2: In-band blocking for intra-band contiguous CA  with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

	NR band
	Parameter
	Unit
	Case 1
	Case 2

	
	Pinterferer
	dBm
	-56
	-44

	n77, n78, n79
	Finterferer (offset)
	MHz
	-BWchannel CA/2 – 
FIoffset, case 1
and

BWchannel CA/2 + 
FIoffset, case 1
	≤ -BWchannel CA/2 –
FIoffset, case 2
and

≥ BWchannel CA/2 +
FIoffset, case 2

	
	Finterferer
	MHz
	NOTE 2
	FDL_low – 3BWchannel CA
to

FDL_high + 3BWchannel CA

	NOTE 1:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with an SCS equal to that of the closest carrier.

NOTE 2:
For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWchannel CA/2 – FIoffset, case 1; b: BWchannel CA/2 + FIoffset, case 1
NOTE 3:
BWchannel CA denotes the aggregated channel bandwidth of the wanted signal


Table 7.6A.2.1-2a: In-band blocking for intra-band contiguous CA with FDL_low  < 2700 MHz and FUL_low  < 2700 MHz

	NR band
	Parameter
	Unit
	Case 1
	Case 2

	
	Pinterferer
	dBm
	-56
	-44

	n41
	Finterferer (offset)
	MHz
	-BWchannel CA/2 – 
FIoffset, case 1
and

BWchannel CA/2 + 
FIoffset, case 1
	≤ -BWchannel CA/2 –
FIoffset, case 2
and

≥ BWchannel CA/2 +
FIoffset, case 2

	
	Finterferer
	MHz
	NOTE 2
	FDL_low – 15

to

FDL_high + 15

	NOTE 1:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
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MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with 15 kHz SCS.

NOTE 2:
For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWchannel CA/2 – FIoffset, case 1; b: BWchannel CA/2 + FIoffset, case 1
NOTE 3:
BWchannel CA denotes the aggregated channel bandwidth of the wanted signal


7.6A.2.2
Void

<< unchanged omitted>>

7.8A

Intermodulation characteristics for CA

7.8A.1

General

7.8A.2

Wide band intermodulation for CA

7.8A.2.1
Wide band intermodulation for Intra-band contiguous CA

Table 7.8A.2.1-1: Wide band intermodulation parameters for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

	Rx parameter
	Units 
	NR CA bandwidth class

	
	
	C
	D
	E

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + 6
	REFSENS + 13.8
	REFSENS + 15

	PInterferer 1 (CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	BWChannel_CA
	50
	50

	FInterferer 1
(Offset)
	MHz
	-2BWChannel_CA
/

+2BWChannel_CA
	-Foffset-75

/

Foffset+75
	-Foffset-75

/

Foffset+75

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
Reference measurement channel is specified in Annexes A.2.2, A.2.3, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

NOTE 3:
The modulated interferer consists of the Reference measurement channel specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 and the same SCS as the closest carrier.

NOTE 4:
The Finterferer 1 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the CW interferer and Finterferer 2 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the modulated interferer.


Table 7.8A.2.1-2: Wide band intermodulation parameters for intra-band contiguous CA with FDL_low  < 2700 MHz and FUL_low  < 2700 MHz

	Rx parameter
	Units 
	NR CA bandwidth class

	
	
	C

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + 22

	PInterferer 1 (CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	5

	FInterferer 1
(Offset)
	MHz
	-Foffset-7.5

/

Foffset+7.5

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
Reference measurement channel is specified in Annexes A.2.2, A.2.3, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

NOTE 3:
The modulated interferer consists of the Reference measurement channel specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 and 15 kHz SCS.

NOTE 4:
The Finterferer 1 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the CW interferer and Finterferer 2 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the modulated interferer.


7.8A.2.2
Void

<< End change >>

_1234567893.unknown

_1234567895.unknown

_1234567896.unknown

_1234567897.unknown

_1234567894.unknown

_1234567891.unknown

_1234567892.unknown

_1234567890.unknown

