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1 Introduction
2	Discussion
2.1	Directional requirements
It has been agreed that the FR2 OTA repeater will have fixed beams rather than any active beam steering capability. However it might be that antenna can have some form of set up beam steering, that may be mechanical, electro mechanical (like RET)  or electrical beam steering. 
As such the OTA declarations for the repeater antennas are not as complex as the BS but still may need to take into account the extremes of any beam steering functionality.
The BS is defined as follows:
BS type 1-H, BS type 1-O and BS type 2-O are declared to support one or more beams, as per manufacturer's declarations specified in TS 38.141-2 [6]. 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 base station is declared to radiate at the associated beam peak direction during the transmitter ON period.
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 38.141-2 [6].
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 operating 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.

This is demonstrated in 37.842 with the following diagrams
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Figure F-4: Example of a directions diagram indicating possible settings
for the beam pointing direction
Leading to the declarations:
	D.3
	Beam identifier
	A unique title to identify a beam, e.g. a, b, c or 1, 2, 3. The vendor may declare any number of beams with unique identifiers. The minimum set to declare for conformance, corresponds to the beams at the reference beam direction with the highest intended EIRP, and covering the properties listed below:
1)	A beam with the narrowest intended BeWθ and narrowest intended BeWϕ possible when narrowest intended BeWθ is used.
2)	A beam with the narrowest intended BeWϕ and narrowest intended BeWθ possible when narrowest intended BeWϕ is used.
3)	A beam with the widest intended BeWθ and widest intended BeWϕ possible when widest intended BeWθ is used.
4)	A beam with the widest intended BeWϕ and widest intended BeWθ possible when widest intended BeWϕ is used.
5)	A beam which provides the highest intended EIRP of all possible beams.
When selecting the above five beam widths for declaration, all beams that the BS is intended to produce shall be considered, including beams that during operation may be identified by any kind of cell or UE specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.
(Note 3)

	D.4
	Operating bands and frequency ranges
	List of NR operating band(s) supported by the BS and if applicable, frequency range(s) within the operating band(s) that the BS can operate in. 
Supported bands declared for every beam (D.3).
(Note 4)

	D.5
	BS requirements set
	Declaration of one of the NR base station requirement's set as defined for BS type 1-H, BS type 1-O, or BS type 2-O.

	D.6
	BS class
	Declared as Wide Area BS, Medium Range BS, or Local Area BS.

	D.7
	BS channel band width and SCS support
	BS supported SCS and channel bandwidth per supported SCS. Declared for each beam (D.3) and each operating band (D.4).

	D.8
	OTA peak directions set reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam (D.3).

	D.9
	OTA peak directions set
	The OTA peak directions set for each beam. Declared for every beam (D.3).

	D.10
	OTA peak directions set maximum steering direction(s)
	The beam direction pair(s) corresponding to the following points:
1)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction, while the θ value being the closest possible to the reference beam centre direction.
2)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction, while the θ value being the closest possible to the reference beam centre direction.
3)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction, while the Φ value being the closest possible to the reference beam centre direction.
4)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction, while the Φ value being the closest possible to the reference beam centre direction.
The maximum steering direction(s) may coincide with the reference beam centre direction.
Declared for every beam (D.3).

	D.11
	Rated beam EIRP
	The rated EIRP level per carrier (Prated,c,EIRP) at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.8). Declared for every beam (D.3).
(Note 12, 14, 18)

	D.12
	Beamwidth
	The beamwidth for the reference beam direction pair and the four maximum steering directions. Declared for every beam (D.3).



None of the declarations differentiate between instantaneous beam control and set beam control as such they are applicable to both the BS behavior and the repeater behavior.
For a repeater with a fixed passive antenna this may seem like overkill as eh BS beam declarations can be quite complex, however it is worth noting that if the antenna is fixed with a fixed beam the declaration all collapse into a single direction. Also as these declarations are already well understood for BS then it is useful to use the same set for repeater if possible
Proposal 1: Use the similar OTA beam declarations for the repeater as the BS.
Observation 1: It is not suggested that it is necessary to test the repeater in as many directions as the BS as its functionality is much simpler, however the range of the directional performance should be known. The number of test directions can be further discussed during conformance:
No the BS generates its own signal and the TX beam is defined by its power, the repeater is also defined by its output power accuracy however this is done under a specified input condition(s).
For the OTA requirement this input condition should not only be a specified power but also a specified direction
Proposal 2: the input condition must be a specified power and direction
It is suggested simplest solution is the receive antenna reference direction.
Proposal 3: defined the output power with specified input power and receive antennas reference direction.
This leads to the issue of the receive antenna performance, the repeater does not have receiver requirements in the same way as the BS, however the receive antenna is different from eth transmit antenna and may have different characteristics (it may be of a different class and hence different coverage/gain).
The receiver antenna for the DL will however be the same as the transmit antennas for the UL, this is both practical and perhaps necessary so the link estimation works properly? As such the directional capability of the reliever antennas is covered by the TX requirements for the other link and is hence not necessary to specify separately.
Proposal 4: The directional capability of the DL receive antenna is covered by the UL Tx declarations (and visa-versa).
Another issue related to the antennas performance is the fractional BW, in the BS specification if the FBW is greater than 6% then the change in gain of the antenna is considered large enough that the variation in antenna gain is too large to be included in the output power accuracy requirement. It is therefore acceptable to specify different ouput power values for the lower and the upper parts of the frequency range. This only effects a couple of bands where the operating band is very large and it may be unlikely that the passband of the repeater will be the whole of one of these bands, however it does not harm to keep this option in the declarations.
Proposal 5: keep the option to have 2 output power declarations for FBW greater than 6%.
2.2	TRP requirements
In the BS there are 2 types of output power requirements, EIRP and TRP. For a repeater with a fixed gain antenna the EIRP requirement makes more sense however as we have an EIPR and a TRP power limit placed on FR2 local area. IN addition whilst there are no power limits on the DL classes and the WA UL, when doing planning it is often the conducted power or the TRP which is considered when looking at interference, as such it is useful to have know the TRP as well as the EIRP. As such it is suggested that both EIRP and TRP have accuracy requirements
Proposal 6: EIRP and TP have accuracy requirements same as the BS.
Summary
This paper looks at how we specify the OTA interface and declared directions for the repeater, the following proposals and observations are made:
Proposal 1: Use the similar OTA beam declarations for the repeater as the BS.
Observation 1: It is not suggested that it is necessary to test the repeater in as many directions as the BS as its functionality is much simpler, however the range of the directional performance should be known. The number of test directions can be further discussed during conformance:
Proposal 2: the input condition must be a specified power and direction
Proposal 3: defined the output power with specified input power and receive antennas reference direction.
Proposal 4: The directional capability of the DL receive antenna is covered by the UL Tx declarations (and visa-versa).
Proposal 5: keep the option to have 2 output power declarations for FBW greater than 6%.
Proposal 6: EIRP and TP have accuracy requirements same as the BS.
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