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6.7.2	Minimum requirements for BS type 1-C
[bookmark: _Toc13079680][bookmark: _Toc29811168][bookmark: _Toc29811619][bookmark: _Toc37268123][bookmark: _Toc37268574]6.7.2.1	Co-location minimum requirements
For BS type 1-C, the wanted signal and interfering signal centre frequency is specified in table 6.7.2.1‑1, where interfering signal level is Rated total output power (Prated,t,AC) at antenna connector in the operating band – 30 dB.
The requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
For a BS operating in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges.
For a multi-band connector, the requirement shall apply relative to the Base Station RF Bandwidth edges of each supported operating band. In case the Inter RF Bandwidth gap is less than 3*BWChannel (where BWChannel is the minimal BS channel bandwidth of the band), the requirement in the gap shall apply only for interfering signal offsets where the interfering signal falls completely within the Inter RF Bandwidth gap.
The transmitter intermodulation level shall not exceed the unwanted emission limits in clauses 6.6.3, 6.6.4 and 6.6.5 in the presence of an NR interfering signal according to table 6.7.2.1-1.
Table 6.7.2.1-1: Interfering and wanted signals for the co-location transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	NR signal, the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5.  

	Interfering signal level
	Rated total output power (Prated,t,AC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-1 [5] provides further guidance regarding appropriate test requirements. 
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.



[bookmark: _Toc13079681][bookmark: _Toc29811169][bookmark: _Toc29811620][bookmark: _Toc37268124][bookmark: _Toc37268575][bookmark: _GoBack]6.7.2.2	Additional requirements
TBDNo additional requirements.
[bookmark: _Toc13079682][bookmark: _Toc29811170][bookmark: _Toc29811621][bookmark: _Toc37268125][bookmark: _Toc37268576]6.7.3	Minimum requirements for BS type 1-H
[bookmark: _Toc13079683][bookmark: _Toc29811171][bookmark: _Toc29811622][bookmark: _Toc37268126][bookmark: _Toc37268577]6.7.3.1	Co-location minimum requirements
The transmitter intermodulation level shall not exceed the unwanted emission limits in clauses 6.6.3, 6.6.4 and 6.6.5 in the presence of an NR interfering signal according to table 6.7.3.1-1
The requirement is applicable outside the Base Station RF Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
For TAB connectors supporting operation in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges.
For multi-band connector, the requirement shall apply relative to the Base Station RF Bandwidth edges of each operating band. In case the inter RF Bandwidth gap is less than 3*BWChannel (where BWChannel is the minimal BS channel bandwidth of the band), the requirement in the gap shall apply only for interfering signal offsets where the interfering signal falls completely within the inter RF Bandwidth gap.

Table 6.7.3.1-1: Interfering and wanted signals for the co-location transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	NR signal, the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5.

	Interfering signal level
	Rated total output power per TAB connector (Prated,t,TABC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a gap
	
, for n=1, 2 and 3

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the TAB connector are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-1 [5] provides further guidance regarding appropriate test requirements. 
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.



[bookmark: _Toc13079684][bookmark: _Toc29811172][bookmark: _Toc29811623][bookmark: _Toc37268127][bookmark: _Toc37268578]6.7.3.2	Intra-system minimum requirements
The transmitter intermodulation level shall not exceed the unwanted emission limits in clauses 6.6.3 and 6.6.4 in the presence of an NR interfering signal according to table 6.7.3.2-1.
Table 6.7.3.2-1: Interfering and wanted signals for
intra-system transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR signal

	Interfering signal type
	NR signal of the same BS channel bandwidth and SCS as the wanted signal (Note 1).

	Interfering signal level
	Power level declared by the base station manufacturer (Note 2).

	Frequency offset between interfering signal and wanted signal
	0 MHz

	NOTE 1:	The interfering signal shall be incoherent with the wanted signal.
NOTE 2:	The declared interfering signal power level at each TAB connector is the sum of the co-channel leakage power coupled via the combined RDN and Antenna Array from all the other TAB connectors, but does not comprise power radiated from the Antenna Array and reflected back from the environment. The power at each of the interfering TAB connectors is Prated,c,TABC.



[bookmark: _Toc13079685][bookmark: _Toc29811173][bookmark: _Toc29811624][bookmark: _Toc37268128][bookmark: _Toc37268579]6.7.3.3	Additional requirements
[bookmark: OLE_LINK80][bookmark: OLE_LINK81]TBDNo additional requirements.
[bookmark: _Toc13079686][bookmark: _Toc29811174][bookmark: _Toc29811625][bookmark: _Toc37268129][bookmark: _Toc37268580]
*********************End of change*****************

*********************Next changed section*****************
[bookmark: _Toc13079734][bookmark: _Toc29811222][bookmark: _Toc29811673][bookmark: _Toc37268177][bookmark: _Toc37268628]8.2.3.2	Minimum requirements
The CSI part 1 block error probability shall not exceed 0.1% at the SNR in table 8.2.3.2-1 and table 8.2.3.2-2.The CSI part 2 block error probability shall not exceed 1% at the SNR given in table 8.2.3.2-3 and table 8.2.3.2-4.
Table 8.2.3.2-1: Minimum requirements for UCI multiplexed on PUSCH, Type A, CSI part 1, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of 
RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	7(5,2)
	pos1
	G-FR1-A4-11
	5.4

	
	2
	Normal
	TDLC300-100 Low
	40(20,20)
	pos1
	G-FR1-A4-11
	4.3



Table 8.2.3.2-2: Minimum requirements for UCI multiplexed on PUSCH, Type B, CSI part 1, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	7(5,2)
	pos1
	G-FR1-A4-11
	5.8

	
	2
	Normal
	TDLC300-100 Low
	40(20,20)
	pos1
	G-FR1-A4-11
	4.1



Table 8.2.3.2-3: Minimum requirements for UCI multiplexed on PUSCH, Type A, CSI part 2, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	7(5,2)
	pos1
	G-FR1-A4-11
	[-0.2]

	
	2
	Normal
	TDLC300-100 Low
	40(20,20)
	pos1
	G-FR1-A4-11
	[2.4]



Table 8.2.3.2-4: Minimum requirements for UCI multiplexed on PUSCH, Type B, CSI part 2, 10 MHz Channel Bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100 Low
	7(5,2)
	pos1
	G-FR1-A4-11
	0.3

	
	2
	Normal
	TDLC300-100 Low
	40(20,20)
	pos1
	G-FR1-A4-11
	2.6



*********************End of change*****************

*********************Next changed section*****************
[bookmark: _Toc13079919][bookmark: _Toc29811408][bookmark: _Toc29811859][bookmark: _Toc37268363][bookmark: _Toc37268814]11.2.2.3.2	Minimum requirements
The CSI part 1 block error probability shall not exceed 0.1% at the SNR given in table 11.2.2.3.2-1 and table 11.2.2.3.2-2. The CSI part 2 block error probability shall not exceed 1% at the SNR given in table 11.2.2.3.2-3 and table 11.2.2.3.2-4.
Table 11.2.2.3.2-1: Minimum requirements for UCI multiplexed on PUSCH, Type B, With PT-RS, CSI part 1, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos0
	G-FR2-A4-3
	[7.2]

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos0
	G-FR2-A4-3
	[5.8]

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos1
	G-FR2-A4-13
	[7.8]

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos1
	G-FR2-A4-13
	[5.9]



Table 11.2.2.3.2-2: Minimum requirements for UCI multiplexed on PUSCH, Type B, Without PTRS,  CSI part 1, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos0
	G-FR2-A4-3
	[7.1]

	
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos0
	G-FR2-A4-3
	[5.8]

	
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos1
	G-FR2-A4-13
	[7.3]

	
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos1
	G-FR2-A4-13
	[5.5]



Table 11.2.2.3.2-3: Minimum requirements for UCI multiplexed on PUSCH, Type B, With PTRS,  CSI part 2, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)

	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos0
	G-FR2-A4-3
	[1.1]

	
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos0
	G-FR2-A4-3
	[4.0]

	
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos1
	G-FR2-A4-13
	[1.3]

	
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos1
	G-FR2-A4-13
	[4.0]



Table 11.2.2.3.2-4: Minimum requirements for UCI multiplexed on PUSCH, Type B, Without PTRS,  CSI part 2, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos0
	G-FR2-A4-3
	[1.1]

	
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos0
	G-FR2-A4-3
	[3.9]

	
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos1
	G-FR2-A4-13
	[1.2]

	
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos1
	G-FR2-A4-13
	[3.7]



*********************End of change*****************

*********************Next changed section*****************
[bookmark: _Toc13079940][bookmark: _Toc29811429][bookmark: _Toc29811880][bookmark: _Toc37268384][bookmark: _Toc37268835]11.3.2.4	Performance requirements for PUCCH format 2
[bookmark: _Toc13079941][bookmark: _Toc29811430][bookmark: _Toc29811881][bookmark: _Toc37268385][bookmark: _Toc37268836]11.3.2.4.1	ACK missed detection requirements
[bookmark: _Toc13079942][bookmark: _Toc29811431][bookmark: _Toc29811882][bookmark: _Toc37268386][bookmark: _Toc37268837]11.3.2.4.1.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
The ACK missed detection requirement only applies to the PUCCH format 2 with 4 UCI bits.
Table 11.3.2.4.1.1-1: Test Parameters
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	4

	Number of symbols
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0



[bookmark: _Toc29811432][bookmark: _Toc29811883][bookmark: _Toc37268387][bookmark: _Toc37268838][bookmark: _Toc13079943]The transient period as specified in TS 38.101-1 [17] and TS 38.101-2 [18] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
11.3.2.4.1.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.3.2.4.1.2-1 and table 11.3.2.4.1.2-2 for 4UCI bits.
Table 11.3.2.4.1.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches 
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex [G])
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	6.7
	7.2



Table 11.3.2.4.1.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex [G])
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	6.6
	6.3
	6.6



[bookmark: _Toc13079944][bookmark: _Toc29811433][bookmark: _Toc29811884][bookmark: _Toc37268388][bookmark: _Toc37268839]11.3.2.4.2	UCI BLER performance requirements
[bookmark: _Toc13079945][bookmark: _Toc29811434][bookmark: _Toc29811885][bookmark: _Toc37268389][bookmark: _Toc37268840]11.3.2.4.2.1	General
The UCI block error probability (BLER) is defined as the probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2. 
The transient period as specified in TS 38.101-1 [17] and TS 38.101-2 [18] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
The UCI performance only applies to the PUCCH format 2 with 22 UCI bits.
Table 11.3.2.4.2.1-1: Test Parameters
	Parameter
	Value

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (Number of PRBs-1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0



[bookmark: _Toc13079946][bookmark: _Toc29811435][bookmark: _Toc29811886][bookmark: _Toc37268390][bookmark: _Toc37268841]11.3.2.4.2.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 11.3.2.4.2.2-1 and table 11.3.2.4.2.2-2 for 22 UCI bits.
Table 11.3.2.4.2.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex [G])
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	2.6
	1.1



Table 11.3.2.4.2.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches 
	Cyclic Prefix
	Propagation conditions and correlation matrix (Annex [G])
	Channel bandwidth / SNR (dB)

	
	
	
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	1.2
	1.2
	1.1



[bookmark: _Toc13079947][bookmark: _Toc29811436][bookmark: _Toc29811887][bookmark: _Toc37268391][bookmark: _Toc37268842]*********************End of change*****************

*********************Next changed section*****************
[bookmark: _Toc13080007][bookmark: _Toc29811496][bookmark: _Toc29811947][bookmark: _Toc37268451][bookmark: _Toc37268902][bookmark: historyclause]G.2.3.1.2	MIMO Correlation Matrices at High, Medium and Low Level
The [image: ] and [image: ] for different correlation types are given in Table G.2.3.1.2-1.
Table G.2.3.1.2-1: Correlation for High Medium and Low Level
	Low correlation
	Medium Correlation
	High Correlation

	
	
	
	
	
	

	0
	0
	0.9 
	0.3 
	0.9 
	0.9 



The correlation matrices for high, medium and low correlation are defined in Table G.2.3.1.2-2, G.2.3.1.2-3 and G.2.3.1.2-4 as below.
The values in Table G.2.3.1.2-2 have been adjusted for the 2x4 and 4x4 high correlation cases to insure the correlation matrix is positive semi-definite after round-off to 4-digit precision.  This is done using the equation:

	
Where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result.  For the 2x4 high correlation case, a=0.00010. For the 4x4 high correlation case, a=0.00012.
The same method is used to adjust the 4x4 medium correlation matrix in Table G.2.3.1.2-3 to insure the correlation matrix is positive semi-definite after round-off to 4-digit precision with a =0.00012.
Table G.2.3.1.2-2: MIMO correlation matrices for high correlation
	1x2 case
	


	2x2 case
	


	2x4 case
	


	4x4 case
	




Table G.2.3.1.2-3: MIMO correlation matrices for medium correlation
	1x2 case
	[N/A]

	2x2 case
	
[]

	2x4 case
	
[]

	4x4 case
	
[]
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