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Introduction
Rel-18 workshop identified additional topological improvements as a candidate topic for release 18, and smart repeater is one of the example areas. Based on previous email discussion, the moderator gave the following draft SID on smart repeaters.
	Moderator’s recommendations on SID on Smart Repeater as below as in [1]
The study on NR smart repeaters are to focus on the following scenarios and assumptions:
· Consider smart repeaters used for extension of network coverage on FR1 and FR2 bands. Prioritize FR2 TDD deployments for both outdoor and O2I scenarios.
· For only single hop stationary smart repeaters
· Assuming smart repeaters are transparent to UEs
· Smart repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
· Cost efficiency is a key consideration point for smart repeaters

Study and identify which side control information is necessary for smart repeaters including at least [RAN1, RAN2, RAN4]
· Beamforming information
· Timing information to align transmission / reception boundaries of smart repeater
· Information on UL-DL TDD configuration
· Power control information for efficient interference management
· ON-OFF information for efficient interference management and improved energy efficiency

Study the following aspect of smart repeater management
· Identification and authorization of smart repeaters [RAN2, RAN3]
· RF requirements for smart repeater, including max transmission power and other applicable RF requirements [RAN4]



In this contribution, we add our views about the SID of smart repeaters recommended by moderator [1].
Discussion
2.1 Comparison of IAB and smart repeaters
In last email discussion, one company still has concern about the necessity of smart repeater considering it plays the similar value as IAB. In the following we compare IAB and smart repeater in terms of architecture and deployment scenario.
The schematic diagram of smart repeater is listed as below. BS-side and UE-side concept are referred from the agreement in RAN4 #101 e-meeting for RF repeater.  


For smart repeater, MT consist of RF part, analog base-band part and digital base-band part to process dedicated side control information from gNB whereas for RU, there is only RF part to amplify and forward received signals. RU part is like that of RF repeater. Main cost advantage of smart repeater comes from the saving of digital and analog base-band part compared with IAB.
Observation 1: Compared with IAB, cost advantage of smart repeater comes from the simplified architecture in repeater’s RU part, i.e. saving of digital and analog base-band parts.
No digital and analog base-band parts imply signal would pass through smart repeater almost without any delay. This nature of smart repeater makes its gNB-side and UE-side transmit unidirectionally to utilize space isolation between input port and output port to avoid self-oscillation. 
For coverage, operators may mainly deploy smart repeater and IAB to enhance coverage hole caused by block(buildings or trees) and to enlarge coverage where it was not planned to provide coverage by donor gNB. In general, smart repeater and IAB could be feasible for both of above two scenarios. But if we have to make some difference, smart repeater maybe more preferred by operators to enhance coverage hole especially small coverage hole considering its cost efficiency. Smart repeater could be feasible for such scenario regardless of outdoor or O2I because repeater could use penetration loss of the block to contribute to input port-to-output port isolation to avoid self-oscillation. It’s noted smart repeater could also serve large coverage as WA RF repeater does. In addition to, omnidirectional coverage for repeater is challenging but there is also possibility when repeater could perform self-interference cancellation in future.
Observation 2: Compared with IAB, low-cost smart repeater could be feasible and more preferred by operators to enhance coverage hole caused by block e.g. building, trees, especially the small coverage hole. 
2.2 Identification and authorization of smart repeater
The SID for smart repeater as recommended by moderator show the necessity to study identification and authorization of repeater. During last email discussion, some companies think this issue should be left to SA and let SA determine how to perform such mechanism. But from our point of view, at the beginning of study, RAN plenary should at first find out whether we should allow some RAN-based or implementation-based solutions instead of just leaving this issue to SA.
According to our experience, core network updating is time-consuming and cost-consuming and the most attractive solution for coverage extension is to directly deploy network node without any update of core network. That’s the reason why RF repeater was widely deployed even from 2G era and why popularization of relay is restricted. For smart repeater, to make it more commercially attractive, RAN based identification and authorization or implementation-based solutions without impacts to the core network and SA are preferred.
In IAB spec, core network should be updated to perform IAB’s authorization. That’s because IAB-DU re-generates signals and performs scheduling related procedure, which require high level security authorization. However, for smart repeater its RU part only amplifies and forward signals. It seems smart repeater doesn’t require the same security protection as IAB. RAN-based solution is enough for authorization rather than introducing core network for high-level security authorization.
Therefore, we should avoid any update of core network. And it’s suggested to add note in current SID about the identification and authorization.
Proposal 1: 
To make smart repeater more attractive in commercialization, RAN based identification/authorization or implementation based solutions without impacts to the core network and SA should be included.
It’s suggested to update current SID about identification and authorization as below:
· Identification and authorization of smart repeaters [RAN2, RAN3]
· Note: RAN based and/or implementation-based solutions without core network and SA impact should be considered.
2.3 RF requirements for R18 smart repeater
About RAN4’s work for smart repeater, moderator recommended in SID [1] that RF requirements include max transmission power and other applicable RF requirements. In R17 RF repeater spec, RAN4 has already defined output power for both FR1 and FR2. The maximum transmission power in current SID is confusing for us and it seems have two meanings. 
· Option 1: re-defining maximum transmission power again instead of reusing current agreement in R17
· Option 2: defining typical output power assumption for performance gain validation in SID based on R17 RF requirements 
From our understanding, option 2 is the consensus during previous discussion. To avoid any ambiguous, it’s better to emphasize in current SID that R17 RF repeater requirements are the baseline for smart repeater. 
In addition to, there are still some RF requirements that require further definition for smart repeater, maybe in work item phase. The examples are listed as below:
· Adjacent channel co-existence issue for higher output power for both FR1 and FR2. This issue has been proposed during R17 discussion, but it seems we don’t have enough time to have a detailed analysis considering time limitation. R17 RF requirement may end with the conclusion that this issue is left to operators. It’s better to have a detailed analysis in R18.
· Beamforming related RF requirements e.g. UL spherical coverage. R17 RF repeater requirement is based on the assumption that there is no antenna steering capability. Since main advantage of SR is beamforming, some radiated RF requirement may need to be updated based on R17 requirement.
· 1-O related RF requirements. In R17, RAN4 doesn’t have enough time to analyze the necessity of 1-O type repeater. However, when it comes to R18 smart repeater, the prospect of 1-O repeater may be more clear and we may need to define such requirements.

Proposal 2: It’s suggested to update current SID about RF requirement as below:
· RF requirements for smart repeater, including max transmission power and other any applicable RF requirements [RAN4]
· Note: R17 RF repeater requirements are the baseline for R18.

Conclusions
In this contribution, we discuss smart repeaters and have the following observations and proposal:
Observation 1: Compared with IAB, cost advantage of smart repeater comes from the simplified architecture in repeater’s RU part, i.e. saving of digital/analog base-band part.
Observation 2: Compared with IAB, low-cost smart repeater could be feasible and more preferred by operators to enhance coverage hole caused by block e.g. building, trees, especially the small coverage hole. 
Proposal 1: 
To make smart repeater more attractive in commercialization, RAN based identification/authorization or implementation based solutions without impacts to the core network and SA should be included.
It’s suggested to update current SID about identification and authorization as below:
· Identification and authorization of smart repeaters [RAN2, RAN3]
· Note: RAN based and/or implementation-based solutions without core network and SA impact should be considered.
Proposal 2: it’s suggested to update current SID about RF requirement as below:
· RF requirements for smart repeater, including max transmission power and other any applicable RF requirements [RAN4]
· Note: R17 RF repeater requirements are the baseline for R18.

Annex
The updated objective of SID is listed as below
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The study on NR smart repeaters are to focus on the following scenarios and assumptions:
· Consider smart repeaters used for extension of network coverage on FR1 and FR2 bands. Prioritize FR2 TDD deployments for both outdoor and O2I scenarios.
· For only single hop stationary smart repeaters
· Assuming smart repeaters are transparent to UEs
· Smart repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
· Cost efficiency is a key consideration point for smart repeaters

Study and identify which side control information is necessary for smart repeaters including at least [RAN1, RAN2, RAN4]
· Beamforming information
· Timing information to align transmission / reception boundaries of smart repeater
· Information on UL-DL TDD configuration
· Power control information for efficient interference management
· ON-OFF information for efficient interference management and improved energy efficiency

Study the following aspect of smart repeater management
· Identification and authorization of smart repeaters [RAN2, RAN3]
· Note: RAN based and/or implementation-based solutions without core network and SA impact should be considered.
· RF requirements for smart repeater, including max transmission power and other applicable RF requirements [RAN4]	
· Note: R17 RF repeater requirements are the baseline for R18.
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