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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _GoBack]The maximum transmission bandwidth configuration for each BS channel bandwidth is given in TS38.104 by NRB in Table 5.3.2-1 for FR1 and table 5.3.2-2 for FR2. The general issue is that for a given channel bandwidth, if more than one numerology is configured for the carrier, it may not be possible to configure the value provided in 38.104 for all configured numerologies. Further clarification of the problem description is provided.
Discussion
In 38.104, the transmission bandwidth configuration NRB for each BS channel bandwidth and subcarrier spacing is specified in table 5.3.2-1 for FR1 and table 5.3.2-2 for FR2.
[bookmark: _Hlk497144372]Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1
	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



Table 5.3.2-2: Transmission bandwidth configuration NRB for FR2
	SCS [kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A



In RAN1, the location of the RBs in a channel is described using a grid and point A.  In 38.331, the location of a carrier and the number of RBs of a carrier is signaled with IE SCS-SpecificCarrier as follows. 
-- ASN1START
-- TAG-SCS-SPECIFIC-CARRIER-START

SCS-SpecificCarrier ::=				SEQUENCE {
	offsetToCarrier						INTEGER (0..2199),
	subcarrierSpacing					SubcarrierSpacing,
	carrierBandwidth					INTEGER (1..maxNrofPhysicalResourceBlocks),
	...
}

-- TAG-SCS-SPECIFIC-CARRIER-STOP 
-- ASN1STOP


Based on the signalling, gNB can configure the location of carrier with offsetToCarrier (Offset in frequency domain between Point A) and configure the number of RBs of carrier with carrierBandwidth flexiblely. Figure 1 shows the relationship between point A and the grid.
[image: ]
[bookmark: _Ref521669059]Figure 2. Configuration on RB grid of a numerology using Point A.
If only one numerology is configured for a carrier, it is possible to configure the maximum number of RBs specified in 38.104 for the given numerology. For example, for 15MHz channel bandwidth, if only 30KHz SCS is configured, the value of carrierBandwidth=38 can be configured for 30kHz SCS. However, if more than one numerology is configured for a carrier, since there is RB alignment between different numerologies and each configured numerology must fulfil the minimum guardband requirement, it is not always possible to configure the maximum number of RBs specified in 38.104 for all configured numerologies.  As an example, for 15MHz channel bandwidth, if 15kHz and 30kHz are configured, it is not possible to configure carrierBandwidth=79 for 15kHz and carrierBandwidth=38 for 30kHz. This is illustrated in Figure 2, where all possible RB configurations for 15MHz channel with (15kHz, 30kHz) mixed numerology are shown.
[image: ]
Figure 1. Possible RB configurations for 15MHz channel bandwidth with (15kHz, 30kHz) mixed numerology.
It can be seen from the figure that, for mixed numerology in 15MHz channel bandwidth, one of the numerologies should be configured with one RB less than the maximum value of NRB provided in Table 5.3.2-1.
Observation 1: If more than one numerology is configured for a carrier, it is not always possible to configure carrierBandwidth=NRB from table 5.3.2-1 for all configured numerologies.
To clarify the above, the following TP is proposed to 38.104, 38.101-1, and 38.101-2:
Proposal 1: Adopt the following TPs in 38.104, 38.101-1, 38.101-2:


-------------------------- Begin of Text Proposal for TS 38.104 -----------------------

[bookmark: _Toc526338388]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse
BS transmission bandwidth configuration: set of resource blocks located within the BS channel bandwidth which may be used for transmitting or receiving by the BS.
BS channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink
NOTE 1:	The BS channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
NOTE 2:	It is possible for the BS to transmit to and/or receive from one or more UE bandwidth parts that are smaller than or equal to the BS transmission bandwidth configuration, in any part of the BS transmission bandwidth configuration.
transmitter transient period: time period during which the transmitter is changing from the OFF period to the ON period or vice versa
UE transmission bandwidth configuration: set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.
upper sub-block edge: frequency at the upper edge of one sub-block.
NOTE:	It is used as a frequency reference point for both transmitter and receiver requirements.


-------------------------- End of Text Proposal for TS 38.104 --------------------------





-------------------------- Begin of Text Proposal for TS 38.104  ----------------------
5.3.4	RB alignment with different numerologies
For each BS channel bandwidth and each numerology, BS transmission bandwidth configuration must fulfil the minimum guardband requirement specified in subclause 5.3.3.
For each numerology, its common resource blocks are specified in subclause 4.4.4.3 in [9], and the starting point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is indicated by an offset to “Reference point A” in the unit of the numerology. The indicated transmission bandwidth configuration must fulfil the minimum guardband requirement specified in subclause 5.3.3.
For each numerology, all UE transmission bandwidth configurations indicated to UEs served by the BS by higher layer parameter carrierBandwidth [11] shall fall within the BS transmission bandwidth configuration.

-------------------------- End of Text Proposal for TS 38.104 ------------------------




-------------------------- Begin of Text Proposal for TS 38.101-1 Subclause 3.1 ----------------------
[bookmark: _Toc526340199]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.
UE transmission bandwidth configuration: Set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.


-------------------------- End of Text Proposal for TS 38.101-1 Subclause 3.1 ------------------------


-------------------------- Begin of Text Proposal for TS 38.101-1 Subclause 5.3.4 ----------------------
5.3.4	RB alignment with different numerologies
For each numerology, its common resource blocks are specified in subclause 4.4.4.3 in [9], and the starting point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is indicated by an offset to “Reference point A” in the unit of the numerology. The UE indicated transmission bandwidth configuration indicated by higher layer parameter carrierBandwidth [11] must fulfil the minimum UE guardband requirement specified in subclause 5.3.3.
-------------------------- End of Text Proposal for TS 38.101-1 Subclause 5.3.4 ------------------------




-------------------------- Begin of Text Proposal for TS 38.101-2 Subclause 3.1 ----------------------

[bookmark: _Toc526340756]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
TRP(Link=Link angle): measurement of the TRP of the UE such that the measurement angle is aligned with the beam peak direction within an acceptable measurement uncertainty. TX beam peak direction and RX beam peak direction can be selected to describe Link.
NOTE:	For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region
UE transmission bandwidth configuration: set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.

-------------------------- End of Text Proposal for TS 38.101-2 Subclause 3.1 ------------------------


-------------------------- Begin of Text Proposal for TS 38.101-2 Subclause 5.3.4 ----------------------

[bookmark: _Toc526340774]5.3.4	RB alignment with different numerologies
For each numerology, its common resource blocks are specified in Section 4.4.4.3 in [9], and the starting point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is indicated by an offset to “Reference point A” in the unit of the numerology. The UE indicated transmission bandwidth configuration indicated by higher layer parameter carrierBandwidth [11] must fulfil the minimum UE guardband requirement specified in Section 5.3.3.

-------------------------- End of Text Proposal for TS 38.101-2 Subclause 5.3.4 ------------------------
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