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1. Background

There is presently no text for channel arrangmenets in TS 38.104 [1]. Based on input to RAN4#85 in Reno, a skeleton with some “example” text is presented here. Some structure is taken from LTE in TS 36.104 [2], while example tables are from [3] and further text is from the text proposal to TS 38.101 in [4].

The text proposals should be updated with decisions taken for channel arrangements during RAN4 #85. New definitions, symbols and abbreviations should then be documented as well.

NOTE: The present discussion lacks a definition of the point on the carrier that falls on the channel raster. Since this is not any more the carrier centre, it is proposed here to introduce the term RF reference frequency.

2. Proposal

It is proposed that the attached Text Proposal is included in TS 38.104 [1], after being updated with channel arrangement decisions.
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TEXT PROPOSAL for TS 38.104:

3
Definitions, symbols and abbreviations

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].

antenna connector: connector at the conducted interface of the BS type 1-C
active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to a BS type 1-C antenna connector, or to one or more BS type 1-H TAB connectors at the transceiver array boundary
Base Station RF Bandwidth: RF bandwidth in which a base station transmits and/or receives single or multiple carrier(s) within a supported operating band.

NOTE:
In single carrier operation, the Base Station RF Bandwidth is equal to the channel bandwidth.

beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array
NOTE:
For certain AAS BS antenna array, there may be more than one beam.

beam centre direction: direction equal to the geometric centre of the half-power contour of the beam
beam direction pair: data set consisting of the beam centre direction and the related beam peak direction
beam peak direction: direction where the maximum EIRP is found
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 type:
NR base station of one supporting one of the requirement sets in table 3.1-1

BS Channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink.

NOTE:
The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

NOTE:
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.
EIRP accuracy directions set: beam peak directions for which the EIRP accuracy requirement is intended to be met

NOTE:
The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.

[Inter RF Bandwidth gap: frequency gap between two consecutive Base Station RF Bandwidths that are placed within two supported operating bands.]
maximum carrier output power: mean power level measured per carrier at the indicted interface, during the transmitter ON period in a specified reference condition

maximum carrier TRP output power: mean power level measured per RIB interface during the transmitter ON period for a specific carrier in a specified reference condition and corresponding to the declared rated carrier TRP output power (Prated,c,TRP)

maximum total output power: mean power level measured within the operating band at the indicated interface, during the transmitter ON period in a specified reference condition 

maximum total TRP output power: mean power level measured per RIB interface during the transmitter ON period in a specified reference condition and corresponding to the declared rated total TRP output power (Prated,t,TRP)

Measurement bandwidth: RF bandwidth in which an emission level is specified.
multi-band RIB: operating band specific RIB which is paired with one or more additional operating band specific RIBs where the multiple bands are supported through common active electronic component(s).
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements.

NOTE:
The operating band(s) for an NR BS is declared by the manufacturer according to the designations in tables 5.2-1 and 5.2-2.

OTA REFSENS RoAoA: Is the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction.

NOTE:
This contour will be related to the average element/sub-array radiation pattern 3dB beam width.

OTA sensitivity directions declaration: set of manufacturer declarations comprising at least one set of declared minimum EIS values (with related RAT and BS channel bandwidth), and related directions over which the EIS applies

NOTE:
All the directions apply to all the EIS values in an OSDD.

polarization match: condition that exists when a plane wave, incident upon an antenna from a given direction, has a polarization that is the same as the receiving polarization of the antenna in that direction

radiated interface boundary: 
operating band specific radiated requirements reference point in the far field where the radiated requirements apply

Radio Bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.
rated beam EIRP: For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the base station is declared to radiate at the associated beam peak direction during the transmitter ON period
rated carrier output power: mean power level associated with a particular carrier the manufacturer has declared to be available at the indicated interface, during the transmitter ON period in a specified reference condition
rated carrier TRP output power: mean power level declared by the manufacturer per carrier, for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the RIB interface during the transmitter ON period
rated total output power: mean power level associated with a particular operating band the manufacturer has declared to be available at the indicated interface, during the transmitter ON period in a specified reference condition

rated total TRP output power: mean power level declared by the manufacturer, that the manufacturer has declared to be available at the RIB interface during the transmitter ON period
reference beam direction pair: declared beam direction pair, including reference beam centre direction and reference beam peak direction where the reference beam peak direction is the direction for the intended maximum EIRP within the EIRP accuracy compliance directions set

receiver target: AoA in which reception is performed by BS types 1-H, 1-C and 2-O

receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target related to particular OSDD

receiver target reference direction: direction inside the OTA sensitivity directions declaration declared by the manufacturer for conformance testing. For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA
requirement set:
Set of requirements as defined in table 3.1-1

Table 3.1-1: Supported requirement sets
	BS type / Requirement set
	BS Description

	1-C
	A BS operating at FR1 with all requirements defined at individual antenna connectors.

	1-H
	A BS operating at FR1 with a requirement set holding requirements defined at the TAB and OTA requirements defined at RIB.

	1-O
	A BS operating at FR1 with a requirement set consisting only OTA requirements defined at the RIB. 

	2-O
	A BS operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB. 


sensitivity RoAoA: RoAoA within the OTA sensitivity directions declaration, within which the declared EIS(s) of an OSDD is intended to be achieved at any instance of time for a specific BS direction setting
 [Sub-block: one contiguous allocated block of spectrum for transmission and reception by the same base station.

NOTE:
There may be multiple instances of sub-blocks within a Base Station RF Bandwidth.]
[Sub-block gap: frequency gap between two consecutive sub-blocks within a Bae Station RF Bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.]

TAB connector: transceiver array boundary connector

TAB connector RX min cell group: operating band specific declared group of TAB connectors to which RX requirements are applied. 

NOTE:
Within this definition, the group corresponds to the group of TAB connectors which are responsible for receiving a cell when the NR BS setting corresponding to the declared minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition.

TAB connector TX min cell group: operating band specific declared group of TAB connectors to which TX requirements are applied. 

NOTE:
Within this definition, the group corresponds to the group of TAB connectors which are responsible for transmitting a cell when the NR BS setting corresponding to the declared minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition.

transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna

Transmitter ON period: time period during which the BS transmitter is transmitting data and/or reference symbols

3.2
Symbols

For the purposes of the present document, the following symbols apply:


Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned channel
BWChannel
Channel bandwidth 

BWConfig
Transmission bandwidth configuration, expressed in MHz, where BWConfig = NRB x SCS x 12 kHz.
(f 
Separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency
(fmax 
f_offsetmax minus half of the bandwidth of the measuring filter
ΔfOBUE 
Maximum offset of the operating band unwanted emissions mask from the operating band edge 
FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

f_offset
Separation between the channel edge frequency and the centre of the measuring filter
f_offsetmax
The offset to the frequency ΔfOBUE outside the downlink operating band
FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band
FUL_low
The lowest frequency of the uplink operating band
FUL_high
The highest frequency of the uplink operating band
NTXU,counted
The number of active transmitter units , as calculated in subclause 6.1, that are taken into account for conducted TX power limit in subclause 6.2, and for unwanted emissions scaling.

NTXU,countedpercell
The number of active transmitter units  that are taken into account for emissions scaling per cell, as calculated in subclause 6.6. The number is defined in subclause 6.1.

Pmax,c,AC

Maximum carrier output power measured per antenna connector, or per TAB connector, and corresponding to the declared rated carrier output power (Prated,c,TABC, or Prated,c,sys)
Pmax,t,AC

Maximum total output power measured per antenna connector, or per TAB connector, and corresponding to the declared rated total output power (Prated,t,TABC, or Prated,t,sys)
Pmax,c, TRP

Maximum carrier TRP output power measured at the RIB interface(s), and corresponding to the declared rated carrier TRP output power (Prated,c,TRP)

Pmax,t, TRP

Maximum total TRP output power measured at the RIB interface(s), and corresponding to the declared rated total TRP output power (Prated,t,TRP)

Prated,c,sys
The sum of Prated,c,TABC for all TAB connectors for a single carrier

Prated,c,TABC
The rated carrier output power per TAB connector
Prated,t,TABC
The rated total output power per TAB connector
Prated,c,TRP
Rated carrier TRP output power declared per RIB interface
Prated,t,TRP
Rated total TRP output power declared per RIB interface
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

AAS
Active Antenna System

ACLR
Adjacent Channel Leakage Ratio
ACS
Adjacent Channel Selectivity

AoA
Angle of Arrival
AWGN
Additive White Gaussian Noise
BS
Base Station

BW
Bandwidth

CW
Continuous Wave

EIS
Equivalent Isotropic Sensitivity

E-UTRA
Evolved UTRA
EVM
Error Vector Magnitude
FDD
Frequency Division Duplex

FR
Frequency Range

GSM
Global System for Mobile communications

ITU‑R
Radiocommunication Sector of the International Telecommunication Union 

ICS
In-Channel Selectivity

LA
Local Area

MR
Medium Range

NR
New Radio

OBUE
Operating Band Unwanted Emissions

OTA
Over The Air

RDN



Radio Distribution Network
RF
Radio Frequency
RIB
Radiated Interface Boundary
RMS
Root Mean Square (value)
RoAoA
Range of Angles of Arrival 

RX
Receiver
SCS
Sub-Carrier Spacing

SDL
Supplementary Downlink

SUL
Supplementary Uplink

TAB
Transceiver Array Boundary

TX
Transmitter

TDD
Time division Duplex
*********************End of change*****************
*********************Next changed section*****************
5.4
Channel Arrangement

Detailed structure of the clause is TBD.

5.4.1
Channel Spacing
The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 

where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario. 

5.4.2
Channel Raster and Synchronization Raster

The RF reference frequency for an NR carrier maps to a resource element on the carrier. The channel raster defines the set of allowed RF reference frequencies.

<Mapping from RF reference frequency to Resource element>
Further details are TBD.

5.4.3
[RF reference frequency] and [GARFCN/NARFCN/NRARFCN]

Editor’s note: The numbering may be needed only in the BS spec, or for both UE and BS.

The RF reference frequency in the uplink and downlink is designated by the [GARFCN/NARFCN/NRARFCN] in the range [0..XX]. The relation between the [GARFCN/NARFCN/NRARFCN] NREF and the RF reference frequency FREF in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in table 5.4.3-1 and NDL is the downlink EARFCN.


FREF = FREF_low + ΔFCH,raster (NREF – NOffs-REF) 
(The equation above assumes a global raster applicable to both UL and DL independent of band)

Example table defining the channel numbering parameters:

Table 5.4.3-1: [GARFCN/NARFCN/NRARFCN] parameters
	Frequency range
	Range covered by channel raster entries
	ΔFCH,raster
	FREF_low [MHz]
	NREF-Offs
	Range of NREF

	FR1
	0 – 3000 MHz
	100 kHz
	0 MHz
	0
	0 – 29999

	FR1
	0 – 6000 MHz
	15 kHz
	0 MHz
	30000
	30000 – 429999

	FR2
	24.25 – 52.6 GHz
	60 kHz
	24250 MHz
	430000
	430000 – 902499



Example table defining the channel numbers applicable per band:

Table 5.4.3-2: [GARFCN/NARFCN/NRARFCN] per operating band
	NR Operating Band
	ΔFCH,raster
[kHz] 
	Downlink

Range of NREF
	Uplink

Range of NREF

	n1
	100
	21100 – 21700
	19200 – 19800

	n2
	100
	19300 – 19900
	18500 – 19100

	…
	
	
	

	n77
	15
	250000 – 310000
	166667 – 171333

	n78
	15
	250000 – 283333
	250000 – 283333


Further details are TBD.
5.4.4
Synchronization channel frequency and [GSCN/NSCN/NRSCN]

Detailed structure of the clause is TBD.
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