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Introduction
In this TP to TR 38.817-02 it is proposed to follow the TS 38.104 agreements on the multi-band operation and to introduce required corrections. 
This TP was drafted on top of R4-1804041.
The following modifications were introduced in the attached TP: 
· 3.1 (Definitions)
· Introduction of required definitions, based on TS 38.104.
· Editorial corrections.
· 5.8 (Requirements for BS capable of multi-band operation)
· Removal of multi-band text which is already captured in TS 38.104 (and updated comparing to the text in the TR).
· Addition of text clarifying the NR BS multi-band operation applicability for Rel-15 (inline with TS 38.104 requirements).
· 6.6.5.3 (non-AAS conducted Tx spurious emissions requirement)
· Removal of AAS terminology
· Application of the “multi-band connector” terminology (as in TS 38.104)
· Editorials
· 7.5.2	(Basic limit for Out-of-band blocking)
· Removal of ”[]” from the multi-band text. 
· Removal of “basic limit” (not applicable for Blocking) and TS text
Conclusions
Based on the above introduction, the following proposal is formulated:
Proposal 1:  approve the attached TP to TR 38.817-02 for the multi-band operation corrections. 


TP to TR 38.817-02
------------------------------ Modified section ------------------------------
[bookmark: _Toc508478416]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]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].
active antenna system base station: BS system which combines an antenna array with an transceiver unit array. An AAS BS may include a radio distribution network
antenna connector: connector at the conducted interface of the BS type 1-C
array element: subdivision of a passive antenna array, consisting of a single radiating element or a group of radiating elements, with a fixed radiation pattern
antenna array: group of radiating elements characterized by the geometry and the properties of the array elements
antenna gain: ratio of the radiation intensity, in a given direction, to the radiation intensity that would be obtained if the power accepted by the antenna were radiated isotropically
NOTE:	If the direction is not specified, the direction of maximum radiation intensity is implied.
array factor: radiation pattern of an array antenna when each array element is considered to radiate isotropically
NOTE:	When the radiation pattern of individual array elements are identical, and the array elements are congruent under translation, then the product of the array factor and the array element radiation pattern gives the radiation pattern of the entire array.
angle of arrival: is the direction of propagation of electromagnetic wave incident on an AAS BS antenna array
basic limit: emissions limit from a single transceiver unit of the non-AAS BS type, used for the formulation of the unwanted emissions and output power requirements for 1-C type NR BS, as well as for the formulation of the unwanted emissions minimum requirements for 1-H and 1-O types NR BS by using emissions scaling 
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 cChannel 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.
BS type 1-C:	NR base station operating at FR1 with requirements set consisting only of conducted requirements defined at individual antenna connectors
BS type 1-H:	NR base station operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB
BS type 1-O:	NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
BS type 2-O:	NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
cell specific beam: Cell specific beam is a beam which is intended to facilitate communication for multiple UEs within a cell
cell splitting: division of the cell's coverage in a sector into multiple subsectors
NOTE:	The subsectors may be divided into the vertical and/or horizontal plane.
demodulation branch: single input to the demodulation algorithms
NOTE:	For UTRA a demodulation branch is referred to as a receive diversity branch or a UL MIMO branch. For E-UTRA a demodulation branch is referred to as an RX antenna in the performance requirement tables.
NOTE:	The term "RX antenna" in chapter 8 of the E-UTRA specification 3GPP TS 36.104 [8] does not refer to physical receiver antennas, but to the demodulation branches.
directions diagram: two-dimensional Cartesian diagram showing φ on the horizontal axis and minus θ on the vertical axis
directivity: ratio of the radiation intensity in a given direction from the antenna to the radiation intensity averaged over all directions
NOTE:	If the direction is not specified, the direction of maximum radiation intensity is implied.
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.
EMC antenna port:	RF connector referred to as antenna port in EMC requirements
equivalent isotropic radiated power: in a given direction, the relative antenna gain of a transmitting antenna with respect to the antenna gain of an isotropic radiating element multiplied by the net power accepted by the antenna from the connected transmitter
NOTE:	For an AAS BS the EIRP can be seen as the equivalent power radiated from an isotropic radiating element, producing the same field intensity as the field intensity radiated in the declared beam pointing direction of the active antenna system being considered.
equivalent isotropic sensitivity: power level relative to an isotropic antenna that is required to be incident on the AAS BS array from a specified azimuth/elevation direction in order to meet a specified receiver sensitivity requirement
NOTE:	EIS is directly related to field-strength via free-space impedance and effective aperture antenna area. EIS is expressed as the receiver power that would be collected by an isotropic antenna if it were subject to a uniform field around the whole sphere as the AAS BS array experiences in the specified azimuth/elevation direction.
front-to-back ratio: ratio of maximum directivity of an antenna to its directivity in a specified rearward direction
hybrid AAS BS:	AAS BS which has both a conducted RF interface and a radiated RF interface in the far field and conforms to a hybrid requirements set
hybrid requirements set: Complete set of requirements applied to a hybrid AAS BS with both conducted and radiated requirements
minSENS: the lowest declared EIS value for the OSDD’s declared for OTA sensitivity requirement
multi-band connector: antenna connector of the BS type 1-C or TAB connector of the BS type 1-H, associated with a transmitter or receiver that is characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s) and where this different operating band is not a sub-band or superseding-band of another supported operating band
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)
multi-band TAB connector: TAB connector supporting operation in multiple operating bands through common active electronic components(s)
NOTE:	For common TX and RX TAB connectors, the definition applies where common active electronic components are in the transmit path and/or in the receive path.
OTA AAS BS: AAS BS which has a radiated RF interface only and conforms to the OTA requirements set
OTA coverage range: a common range of directions within which TX OTA requirements that are neither specified in the OTA peak directions sets nor as TRP are intended to be met
OTA peak directions set(s): set(s) of beam peak directions within which certain TX OTA requirements are intended to be met, all OTA peak directions set(s) are subsets of the OTA coverage range
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.
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.	Comment by rk: This was in square brackets I have updated with latest approved definition from TR 37.843
NOTE: This contour will be related to the average element/sub-array radiation pattern 3dB beam width 
OTA requirements set:	 complete set of OTA requirements applied to an OTA AAS BS.
radiating element: basic building block of an array element characterized by its radiation properties
radiation pattern: angular distribution of the radiated electromagnetic field or power level in the far field region
radio distribution network: passive network which distributes radio signals generated by the active transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the active transceiver unit array. 
NOTE:	The number of transmission outputs from the RDN should be greater than or equal to the number of transmission inputs for a single frequency.
NOTE:	In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping.
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements.
OTA sensitivity directions declaration: set of manufacturer declarations comprising an EIS value and the directions where it applies
receiver target: angles of arrival in which reception is performed
receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD
receiver target reference direction: direction, inside the receiver target redirection range declared by the manufacturer for conformance testing
NOTE:	For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.
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
sensitivity RoAoA: RoAoA within which the declared EIS of an OSDD is intended to be achieved at any instance of time for a specific AAS BS direction setting
single band RIB: operating band specific RIB without any common active electronic component(s) shared with other operating bands 
Ssingle direction requirement: AAS BS requirement which is applied in a specific direction within the OTA coverage range for the Tx and FFS for the receiver.
sSingle-band TAB connector: TAB connector supporting either operation only in a single operating band, or operation in multiple operating bands without any common active electronic component(s)
TAB connector: transceiver array boundary connector
TAB connectors beam forming group: group of TAB connectors associated with an EIRP beam declaration, comprising of the complete set of TAB connectors from which a declared beam is transmitted
transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna
transceiver unit: active unit consisting of transmitter and/or receiver which transmits and/or receives radio signals, and which may include passive RF filters
transceiver unit array: array of transceiver units which generate radio signals in the transmit direction and accept radio signals in the receive direction
TRP requirement: AAS BS requirements, which requires dual‑polarised measurements of the figure of merit over the whole sphere around the DUT
UE Cchannel bandwidth: The RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc482961345][bookmark: _Toc508478433]5.8	Requirements for BS capable of multi-band operation
Multi-band band operation concept is well defined in existing single-RAT and MSR specifications. The most important feature of multi-band BS is to support dynamic power sharing between different bands and hence allow operators more flexibility in the network deployment. From the site engineering point of view, multi-band BS can reduce installation complexity for different bands at the same site. Furthermore, multi-band BS can reduce insertion loss for the antenna sharing multi-band scenario since no combiner is needed. 
Multi-band operation for BS type 1-C, BS type 1-H and BS type 1-O is included in Rel-15 NR specifications.
The text to Technical Specification for requirements for BS capable of multi-band operation Clause is as follows:
[For BS capable of multi-band operation, the RF requirements in clause 6, 7, 9 and 10 apply separately to each supported operating band unless otherwise stated. For some requirements, it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band antenna connector(s), multi-band TAB connector(s) and multi-band RIB(s) as detailed in the requirement subclause. For type 1-C BS capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one or more antenna port(s) in different ways are possible. For multi-band antenna connector(s) the exclusions or provisions for multi-band apply. For single band antenna connector(s), the following applies:
-	Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to this antenna connector that is mapped to single-band.
-	If the BS is configured for single-band operation, single-band requirements shall apply to this antenna connector configured for single-band operation and no exclusions or provisions for multi-band capable BS are applicable. Single-band requirements are tested separately at the antenna connector configured for single-band operation, with all other antenna connectors terminated.
A type 1-H BS may be capable of supporting operation in multiple operating bands with one of the following implementations of TAB connectors in the transceiver array boundary:
-	All TAB connectors are single band TAB connectors.
-	Different sets of single band TAB connectors support different operating bands, but each TAB connector supports only operation in one single operating band. 
-	Sets of single band TAB connectors support operation in multiple operating bands with some single band TAB connectors supporting more than one operating band.
-	All TAB connectors are multiband TAB connectors.
-	A combination of single band sets and multi-band sets of TAB connectors provides support of the type 1-H BS capability of operation in multiple operating bands.
Unless otherwise stated all requirements specified for an operating band apply only to the set of TAB connectors supporting that operating band.
In the case of an operating band being supported only by single band TAB connectors in a TAB connector TX min cell group or a TAB connector RX min cell group, single band requirements apply to that set of TAB connectors.
In the case of an operating band being supported only by multi-band TAB connectors supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group, multi-band requirements apply to that set of TAB connectors.
The case of an operating band being supported by both multi-band TAB connectors and single band TAB connectors in a TAB connector TX min cell group or a TAB connector RX min cell group is FFS and is not covered by the present release of this specification.
The case of an operating band being supported by multi-band TAB connectors which are not all supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group is FFS and is not covered by the present release of this specification.
A type 1-O or 2-O BS may be capable of supporting operation in multiple operating bands with one of the following implementations at the radiated interface boundary:	Comment by Michal Szydelko_RAN#87: Was not aligned with TS38.104; misalignments and AAS BS text used. 
-	All RIBs are single band RIBs.
-	All RIBs are multiband RIBs.
-	A combination of single band sets and multi-band RIBs provides support of the OTA AAS BS capability of operation in multiple operating bands.
For multi-band connectors, multi-band TAB connectors and multi-band RIBs supporting the bands for TDD, the RF requirements in the present specification assume no simultaneous uplink and downlink occur between the bands.
The RF requirements for multi-band connectors, multi-band TAB connectors and multi-band RIBs supporting bands for both FDD and TDD are FFS and are not covered by the present release of this specification.]
------------------------------ Next modified section ------------------------------
[bookmark: _Toc508478477]6.6.5.3	non-AAS cConducted Tx spurious emissions requirement for BS type 1-C
Minimum conducted requirement for 1-C type NR BS in FR1 is defined as basic limit, i.e. no scaling and no antenna considered.
The transmitter spurious emission limits for BS type 1-C conducted requirement apply from 9 kHz to 12.75 GHz, excluding the frequency range from ΔfUEM below the lowest frequency of each supported downlink operating band, up to ΔfUEM above the highest frequency of each supported downlink operating band, where the ΔfUEM is defined in sub-clause 6.6.4.
The transmitter spurious emission limits for BS type 1-C are specified as basic limits in sub-clause 6.6.5.2.
For NR BS capable of multi-band operation where multiple bands are mapped on the same multi-band connectorantenna connectors (TAB connectors), this exclusion applies for each supported operating band. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors (TAB connectors), the single-band requirements apply and the multi-band exclusions and provisions are not applicable. 
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).
------------------------------ Next modified section ------------------------------
[bookmark: _Toc482961365][bookmark: _Toc508478493]7.5	Out-of-band blocking	
[bookmark: _Toc508478494]7.5.1	General
The out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer out of the operating band, which is a CW signal for out-of-band blocking. 
[bookmark: _Toc496276128][bookmark: _Toc508478495]7.5.2	Basic limit
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]The conducted out-of-band blocking requirements are reused from E-UTRA and MSR BS.
 The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5.2-1. 	Comment by Michal Szydelko_RAN#87: TS text
[For a BS capable of multi-band operation, the requirement in the out-of-band blocking frequency ranges apply for each operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands shall be excluded from the out-of-band blocking requirement.]
Table 7.5.2-1: Out-of-band blocking performance requirement for NR	Comment by Michal Szydelko_RAN#87: TS text
	[bookmark: OLE_LINK98]Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Type of Interfering Signal

	-15
	PREFSENS +6dB 
	CW carrier 


------------------------------ End of modified section ------------------------------

