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[bookmark: _Toc5268459]*********************************** START OF CHANGES ****************************************
[bookmark: _Toc21344183][bookmark: _Toc29801667][bookmark: _Toc29802091][bookmark: _Toc29802716][bookmark: _Toc36107458]4.3	Specification suffix information
Unless stated otherwise the following suffixes are used for indicating at 2nd level clause, shown in Table 4.3-1.
Table 4.3-1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO

	F
	NR Unlicensed (NR-U)



A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional suffix clause (suffix A, B, C and D) in clauses 5, 6 and 7. Where there is a difference in requirement between the general requirements and the additional clause requirements (suffix A, B, C and D) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional clause.
A terminal which supports more than one feature in clauses 5, 6 and 7 shall meet all of the separate corresponding requirements.
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly. For a terminal that supports SUL, the current version of the specification assumes the terminal is not configured with UL MIMO on SUL carrier 
******************************** UNCHANGED SECTIONS OMITTED ******************************
[bookmark: _Toc21344193][bookmark: _Toc29801677][bookmark: _Toc29802101][bookmark: _Toc29802726][bookmark: _Toc36107468][bookmark: _Toc29799514][bookmark: _Toc29770015][bookmark: _Toc21343049]5.3	UE channel bandwidth
[bookmark: _Toc21344194][bookmark: _Toc29801678][bookmark: _Toc29802102][bookmark: _Toc29802727][bookmark: _Toc36107469]5.3.1	General
The UE channel bandwidth supports a single NR RF carrier in the uplink or downlink at the UE. From a BS perspective, different UE channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs connected to the BS. Transmission of multiple carriers to the same UE (CA) or multiple carriers to different UEs within the BS channel bandwidth can be supported.
From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel bandwidth. The UE does not need to be aware of the BS channel bandwidth or how the BS allocates bandwidth to different UEs.
The placement of the UE channel bandwidth for each UE carrier is flexible but can only be completely within the BS channel bandwidth.
The relationship between the channel bandwidth, the guardband and the maximum transmission bandwidth configuration is shown in Figure 5.3.1-1.
[image: ]
Figure 5.3.1-1: Definition of the channel bandwidth and the maximum transmission bandwidth configuration for one NR channel
[bookmark: _Toc21344195][bookmark: _Toc29801679][bookmark: _Toc29802103][bookmark: _Toc29802728][bookmark: _Toc36107470]5.3.2	Maximum transmission bandwidth configuration
The maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarrier spacing is specified in Table 5.3.2-1.
[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135



[bookmark: _Toc21344196][bookmark: _Toc29801680][bookmark: _Toc29802104][bookmark: _Toc29802729][bookmark: _Toc36107471]5.3.3	Minimum guardband and transmission bandwidth configuration
The minimum guardband for each UE channel bandwidth and SCS is specified in Table 5.3.3-1,
Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz)
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	552.5
	692.5
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	965
	925
	885
	845

	60
	N/A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1490
	1450
	1410
	1370



NOTE:	The minimum guardbands have been calculated using the following equation: (BWChannel x 1000 (kHz) - NRB x SCS x 12) / 2 - SCS/2, where NRB are from Table 5.3.2-1.
Figure 5.3.3-1: Void
The number of RBs configured in any channel bandwidth shall ensure that the minimum guardband specified in this clause is met.
[image: ]
Figure 5.3.3-2: UE PRB utilization
In the case that multiple numerologies are multiplexed in the same symbol due to BS transmission of SSB, the minimum guardband on each side of the carrier is the guardband applied at the configured channel bandwidth for the numerology that is received immediately adjacent to the guard.
If multiple numerologies are multiplexed in the same symbol and the UE channel bandwidth is >50 MHz, the minimum guardband applied adjacent to 15 kHz SCS shall be the same as the minimum guardband defined for 30 kHz SCS for the same UE channel bandwidth.

[image: ]
Figure 5.3.3-3 Guard band definition when transmitting multiple numerologies
NOTE:	Figure 5.3.3-3 is not intended to imply the size of any guard between the two numerologies. Inter-numerology guard band within the carrier is implementation dependent.

[bookmark: _Toc21344197][bookmark: _Toc29801681][bookmark: _Toc29802105][bookmark: _Toc29802730][bookmark: _Toc36107472]5.3.4	RB alignment
******************************** UNCHANGED SECTIONS OMITTED ******************************

[bookmark: _Toc21344200][bookmark: _Toc29801684][bookmark: _Toc29802108][bookmark: _Toc29802733][bookmark: _Toc36107475]5.3A	UE channel bandwidth for CA
[bookmark: _Hlk508136669]******************************** UNCHANGED SECTIONS OMITTED ******************************
[bookmark: _Toc21344205][bookmark: _Toc29801689][bookmark: _Toc29802113][bookmark: _Toc29802738][bookmark: _Toc36107480]5.3A.5	UE channel bandwidth per operating band for CA
The requirements for carrier aggregation in this specification are defined for carrier aggregation configurations.
For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class with associated bandwidth combination sets specified in clause 5.5A.1. For each carrier aggregation configuration, requirements are specified for all aggregated channel bandwidths contained in a bandwidth combination set, a UE can indicate support of several bandwidth combination sets per carrier aggregation configuration. For intra-band non-contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class.
For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class.
Table 5.3A.5-1: NR CA bandwidth classes
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ BWChannel,max
	1
	1, 2

	B
	20 MHz ≤ BWChannel_CA ≤ 100 MHz
	2
	2

	C
	100 MHz < BWChannel_CA ≤ 2 x BWChannel,max
	2
	1

	D
	200 MHz < BWChannel_CA ≤ 3 x BWChannel,max
	3
	

	E
	300 MHz < BWChannel_CA ≤ 4 x BWChannel,max
	4
	

	G
	100 MHz < BWChannel_CA ≤ 150 MHz
	3
	2

	H
	150 MHz < BWChannel_CA ≤ 200 MHz
	4
	

	I
	200 MHz < BWChannel_CA ≤ 250 MHz
	5
	

	J
	250 MHz < BWChannel_CA ≤ 300 MHz
	6
	

	K
	300 MHz < BWChannel_CA ≤ 350 MHz
	7
	

	L
	350 MHz < BWChannel_CA ≤ 400 MHz
	8
	

	NOTE 1:	BWChannel, max is maximum channel bandwidth supported among all bands in a release
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration that belong to a different fallback group



5.3F	UE channel bandwidth for NR-U
5.3F.1	General
Unless otherwise specified the general requrements of clause 5.3 applies for NR-U operation. 
5.3F.2	Maximum transmission bandwidth configuration
A reduced number of channel bandwidths are available for NR-U as compared to the in clause 5.3 specified. The maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarrier spacing for NR-U is specified in Table 5.3F.2-1.
Table 5.3F.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	52
	106
	216
	N/A
	N/A

	30
	24
	51
	106
	162
	217

	60
	11
	24
	51
	79
	107






5.3F.3	Minimum guardband and transmission bandwidth configuration
The minimum guardband for each UE channel bandwidth and SCS for NR-U is specified in Table 5.3F.3-1.


Table 5.3F.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz)
	SCS (kHz)
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	15
	312.5
	452.5
	552.5
	N/A
	N/A

	30
	665
	805
	905
	825
	925

	60
	1010
	1330
	1610
	1530
	1450





5.3F.3.1	Nominal intra-cell guard band
If for NR-U operations a UE supporting [wideband operation] is configured with channel bandwidths greater than 20 MHz as specified in 38.214, the nominal intra-cell guard bands and the corresponding sizes (transmission bandwidth configuration) of the RB sets separated by the said guard bands are as specified in Table 5.3F.3.1-1 for each UE channel bandwidth and sub-carrier spacing for the downlink and uplink. The intra-cell guard band configuration in Table 5.3F.3.1-1 is applicable when the IE [intraCellGuardBands] in [38.331] is not provided.
Table 5.3F.3.1-1: Nominal intra-cell guard bands for wideband operation
	SCS
(kHz)
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	15
	106
(106)
	105-6-105
(216)
	N/A
	N/A

	30
	51
(51)
	50-6-50
(106)
	50-6-50-6-50
(162)
	50-6-50-5-50-6-50
(217)

	60
	24
(24)
	[23-5-23]
(51)
	[23-5-23-5-23]
(79)
	[23-5-23-5-23-5-23]
(107)

	60 (alt)
	[25]
(25)
	[24-5-24]
(51)
	[24-3-25-3-24]
(79)
	[24-4-24-3-24-4-24]
(107)

	NOTE 1:	The intra-cell guard band is denoted TBW0-GB0-…-GBN_RBset-2-TBWN_RBset-1 for N_RBset > 1 number of RB-sets with TBWr the maximum transmission bandwidth (PRB) of RB-set r and GBr the guard band (PRB) above the upper edge of RB-set r. The RB-set 0 is starting at the first common resource block (CRB) of the carrier as indicated by offsetToCarrier. The total transmission bandwidth configuration (size of resource grid) including guard bands is given in between parentheses.



For each UE channel bandwidth and sub-carrier spacing, the maximum transmission bandwidth configuration including intra-cell guard band(s), if configured by IE [intraCellGuardBands] in [38.331] in the uplink and/or downlink, and corresponding RB-set(s) shall be in accordance with sub-clause 5.3F.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3F.3-1 for the uplink and downlink. Minimum requirements specified for wideband operation in Clause 6 and Clause 7 also apply for intra-cell guard bands larger than the nominal sizes in Table 5.3F.3.1-1 as listed in Table 5.3F.3.1-2 for each sub-carrier spacing; each guard band in order of CRB index must be larger than or equal to the corresponding nominal guard band specified in Table 5.3F.3.1-1 for each channel bandwidth.
Table 5.3F.3-2: Applicable intra-cell guard bands for wideband operation
	Parameter
	Unit
	SCS

	
	
	15 kHz
	30 kHz
	60 kHz

	Intra-cell guard band (size)
	PRB
	6,7
	5,6,7
	[3,4,5]

	Transmission bandwidth (size) of RB-set
	PRB
	104,105
	491,50,51
	[22,23,24]

	NOTE 1:	Only available for channel bandwidths above 20 MHz.



If the UE is configured with zero intra-cell guard bands by IE [intraCellGuardBands] in [38.331] in the uplink and/or downlink, the maximum transmission bandwidth configuration for the uplink and downlink shall be in accordance with clause 5.3F.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3F.3-1.

[bookmark: _GoBack]
5.4	Channel arrangement
[bookmark: _Toc21344207][bookmark: _Toc29801691][bookmark: _Toc29802115][bookmark: _Toc29802740][bookmark: _Toc36107482]5.4.1	Channel spacing

************************************** END OF CHANGES ***************************************
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