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1 Introduction
Many of the technical requirements for the NR RF repeater have been agreed and it is now time to draft the TS, the sub-clauses have been distributed between different sub-authors. The clause allocation n R4-2120656 die snot match the skeleton of 38.106 v0.0.1 however from the description it seems that clause 9.2 (not 7.2) was allocated
	6.1 general
6.2 repeater output power
7.1 general
7.2 repeater output power
	Huawei (RK)



This paper is for the radiated transmitter characteristic general section 9.1 and the repeater output power 9.2.
In the OTA section in the BS specification the EIRP requirements and the TRP requirements are in different sub-clauses, the skeleton here only allows for a single sub-clause so I have merged the two. It can be discussed if we should modify the skeleton into spate sub-clauses so it more closely follows the BS or not?
2 TP to TS 38.106 v.0.0.1
< Start of changes >
[bookmark: _Toc67578622]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc67578623]3.1	Terms
For the purposes of the present document, the terms 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].
Definition format (Normal)
<defined term>: <definition>.
antenna connector: connector at the conducted interface of the repeater type 1-C
beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array
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
fractional bandwidth: fractional bandwidth FBW is defined as 
Maximum output power: mean power level measured within the pass band at the antenna connector.
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 requirement are intended to be met
OTA peak directions set: set of beam peak directions within which certain TX OTA requirements are intended to be met, where the OTA peak directions set is subset of the OTA coverage range
pass band: [The frequency range in which the repeater operates in with operational configuration, this frequency range can correspond to one or several consecutive nominal channels, if they are not consecutive each subset of channels shall be considered as an individual pass band, a repeater can have one or several pass bands, all channels within the passband(s) shall belong to a single operator or collaborating operators.]	Comment by Moderator - Huawei-RKy: This is the definition approved last meeting (R4-2120666) but it has multiple sentences. Definitions should be a single sentence. I have adapted but it’s now a bit clunky, possibly this is not best way to capture all this definition we can further discuss.
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 output power: mean power level associated with a pass band the manufacturer has declared to be available at the antenna connector.
rated TRP output power: mean power level declared by the manufacturer, that the manufacturer has declared to be available at the RIB
reference beam direction pair: Beam direction pair in the reference direction declared by the manufacturer.
repeater type 1-C:	NR repeater operating at FR1 with a requirement set consisting only of conducted requirements defined at individual antenna connectors.
Repeater type 2-O: NR repeater operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc67578624]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>
FFBWhigh	Highest supported frequency within supported pass band, for which fractional bandwidth support was declared
FFBWlow	Lowest supported frequency within supported pass band, for which fractional bandwidth support was declared
Prated,out	Maximum rated output power conducted
Prated,out,EIRP	Maximum rated output power EIRP
Prated,out,TRP	Maximum rated output power TRP
Prated,c,FBWhigh	The rated EIRP for the higher supported frequency range within supported pass band, for which fractional bandwidth support was declared
Prated,c,FBWlow	The rated EIRP for the lower supported frequency range within supported pass band, for which fractional bandwidth support was declared
Prated,in	Input power intended to produce the maximum rated output power
Pmax,out	Maximum carrier output power measured per antenna connector
Pmax,out,,EIRP	The maximum EIRP measured at the RIB(s), and corresponding to the declared rated TRP output power (Prated,c,TRP)
Pmax,out,TRP	Maximum TRP output power measured at the RIB(s), and corresponding to the declared rated TRP output power (Prated,c,TRP)

[bookmark: _Toc67578625]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].
Abbreviation format (EW)
<ABBREVIATION>	<Expansion>
DL	Downlink
EIRP 	Effective Isotropic Radiated Power
FBW	Fractional Bandwidth
OTA	Over The Air
TRP	Total Radiated Power
UL	Uplink

< next change >
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Radiated transmitter characteristics requirements apply on the repeater type 2-O including all its functional components active and for all foreseen modes of operation of the repeater unless otherwise stated.
Requirements apply in both DL and UL unless otherwise stated. 
For the DL the RIB on the BS side and its associated OTA coverage range is the input and the RIB on the UE side and its associated OTA coverage range is the output.
For the UL the RIB on the UE side and its associated OTA coverage range is the input and the RIB on the BS side and its associated OTA coverage range is the output.
9.2	Repeater output power
<Text will be added.>
9.2.1	General
Repeater type 2-O are declared to support one or more beams, as per manufacturer's declarations specified in TS 38.xxx-2 [xx]. Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
For each beam, the requirement is based on declaration of a beam identity, reference beam direction pair, beamwidth, rated beam EIRP, OTA peak directions set, the beam direction pairs at the maximum steering directions and their associated rated beam EIRP and beamwidth(s).
For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the repeater is declared to radiate at the associated beam peak direction.
For each beam peak direction associated with a beam direction pair within the OTA peak directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in TS 38.xxx-2 [xx].
NOTE 1:	OTA peak directions set is set of beam peak directions for which the EIRP accuracy requirement is intended to be met. 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.
NOTE 2:	A beam direction pair is data set consisting of the beam centre direction and the related beam peak direction.
NOTE 3:	A declared EIRP value is a value provided by the manufacturer for verification according to the conformance specification declaration requirements, whereas a claimed EIRP value is provided by the manufacturer to the equipment user for normal operation of the equipment and is not subject to formal conformance testing.
	For pass bands where the supported fractional bandwidth (FBW) is larger than 6%, two rated carrier EIRP may be declared by manufacturer:
-	Prated,c,FBWlow for lower supported frequency range, and
-	Prated,c,FBWhigh for higher supported frequency range.
For frequencies in between FFBWlow and FFBWhigh the rated carrier EIRP is:
-	Prated,c,FBWlow, for the carrier whose carrier frequency is within frequency range FFBWlow ≤ f < (FFBWlow +FFBWhigh) / 2,
-	Prated,c,FBWhigh, for the carrier whose carrier frequency is within frequency range (FFBWlow +FFBWhigh) / 2 ≤ f ≤FFBWhigh.
OTA repeater output power is also declared as a TRP radiated requirement, with the output power accuracy requirement defined at the RIB. TRP does not change with beamforming settings as long as the beam peak direction is within the OTA peak directions set. Thus the TRP accuracy requirement must be met for any beamforming setting for which the beam peak direction is within the OTA peak directions set.
There is no upper limit for the rated TRP output power and the rated beam EIRP output power of repeater type 2-O DL transmission.
The repeater rated TRP output power and the rated beam EIRP output power for repeater type 2-O DL transmission shall be within limits as specified in table 9.2.1-1.
Table 9.2.1-1: Repeater rated TRP output power limits for repeater type 2-O DL transmission
	Repeater class
	Prated,out,TRP
	Prated,out,EIRP

	Wide Area
	(note 1)
	(note 2)

	Local Area
	≤ + 35 dBm
	≤ + 55 dBm

	NOTE1:	There is no upper limit for the Prated,out,TRP of the repeater type 2-O DL transmission.
NOTE2:	There is no upper limit for the Prated,out,ERP of the repeater type 2-O DL transmission.



[bookmark: _Toc503964248]9.2.2	Minimum requirement
The requirements shall apply at maximum gain, with NR signals in the pass band of the repeater at:
The input level who’s AoA is in the input beam peak direction associated with an input reference beam direction pair that produces the maximum rated output power per channel (Prated,in)
The input level who’s AoA is in the input beam peak direction associated with an input  reference beam direction pair that produces the maximum rated output power per channel (Prated,in) plus 10dB
In normal conditions, the measured output power, Pmax,out,EIRP shall remain within +2 dB and -2 dB of the rated output power Prated,out,EIRP, declared by the manufacturer.
In extreme conditions, the measured output power, Pmax,out,,EIRP shall remain within +2.5 dB and -2.5 dB of the rated output power Prated,out,EIRP, declared by the manufacturer.
and
In normal conditions, the repeater type 2-O maximum TRP output power, Pmax,out,TRP measured at the RIB shall remain within ±3 dB of the rated TRP output power Prated,out,TRP, as declared by the manufacturer.
< End of change >
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