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1.
Introduction
RAN#90e approved a new “New WID on NR Repeaters” [1] with RAN4 as the responsible WG.  
In this first meeting we would like to share our understanding about repeaters in this WID and see if other companies share that understanding.
2. 
Discussion
The LTE repeater spec is an example of repeater requirements [2], however there are some practical aspects of a repeater that are not written but inherently pert of the spec development process.

2.1
Gain and autonomous gain adjustment 
In operation a repeater is a gain block in both the downlink and uplink direction, providing negative path loss to improve service to the UE. The gain may be settable during installation and is . If during operation the input signal increases such that the output power exceeds the emission limit, the repeater may autonomously reduce its gain.. Scatterers can induce repeater oscillation, and repeaters may autonomously detect oscillation and adjust their gain to maintain stability. It may be beneficial for open loop power control for the uplink and downlink gains to be the same.
It may prove to be beneficial to enable network control of repeater gain. Interested companies should discuss.

Proposal 1: RAN4 should discuss network control of repeater gain.
2.2
Frequency range of operation
One option the passband(s) is/are preconfigured during installation and is/are not a dynamically changeable.

Another option is repeater passbands may be configured under network control.

Proposal 2: Interested companies should discuss the method for passband configuration.
2.3
TDD repeater 
A TDD repeater can benefit from being able to switch direction matching the uplink and downlink slot structure used by the gNodeB. A repeater may be able to determine the subframe boundaries if the UL/DL pattern is fixed, however the uplink/downlink pattern can change with dynamic TDD. The fixed UL/DL repeater  configuration would preclude network changes.  An option is to include signalling from the gNodeB to the repeater, informing the repeater of the configuration. This allows flexibility in the network. It also allows higher gain TDD repeaters, additional coverage extension, and better end-to-end performance.
Proposal 3: Companies should discussion whether signalling would be beneficial for the TDD repeater.

2.4
Non-selective amplification 
The repeater will amplify any signal within its operating band. There is no option to preclude service or to select some UEs and not others, the repeater does not have the ability to distinguish. The radio environment and devices operating in the band are controlled by the operator, so this should be no problem.

Proposal 4: Repeaters amplify all signals in their configured passband.

2.5
Donor and service side antennas 
On the donor side, the repeater antennas can use the same technologies and beam steering methods as a UE.

On the serving side the antennas may be a fixed beam configured during installation. The work should not preclude a serving side antenna that autonomously changes its beam pattern.
It is unclear whether or how the antenna types would affect the specification.

Proposal 5: Donor side repeater antennas can use the same technologies and beam steering methods as a UE.

Proposal 6: Service side repeater antennas may be fixed or autonomously adjustable.
Proposals
Proposal 1: RAN4 should discuss network control of repeater gain,
Proposal 2: Interested companies should discuss the method for passband configuration.
Proposal 3: Companies should discussion whether signalling would be beneficial for the repeater.

Proposal 4: Repeaters amplify all signals in their configured passband(s).
Proposal 5: Donor side repeater antennas can use the same technologies and beam steering methods as a UE.

Proposal 6: Service side repeater antennas may be fixed or autonomously adjustable.
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