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1 Background

  In RAN#94e meeting, Study on NR Network-controlled Repeaters was approved. In the objective of the SID, the following topics are tasked for SI phase discussion:[image: image1.emf]Smartphone
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Specifically, as the topics for RAN WG1, two topics are listed: a) identification of the side control information, b) identification of L1/L2 signaling to carry the side control information. 

During the discussion phase [1], there is a discussion about necessity of evaluation methodologies. Most of companies do not think detailed evaluation methodology is necessary, but at least some companies mentioned that at least baseline scenario is necessary. To facilitate the scenario discussion, this paper provides our initial view about baseline scenarios.

2 Examples of Deployment Scenarios
In this section, we explain potential discussion points in the SI [image: image2.wmf]based on use cases.

Scenario 1: Outdoor to Indoor scenario
 In Figure 1, a rough image of O2I scenario is depicted. In this case, the repeater should extend the coverage of gNB toward UEs with stationary/moderate mobility like CPE/FWA, or smartphone. gNB provides side control information to the repeater, and the repeater controls e.g., its beam direction at UE side based on the side information. 

In this scenario, position of the repeaters highly affects the coverage gain in indoor area. Therefore, it is necessary to discuss appropriate dropping of repeaters for the O2I scenario in order to have converged results among companies. In O2I scenario, from perspective of the actual deployment, the repeater can be distributed inside/around the buildings, but actual dropping for simulation could be up to companies so that the results show general gain on performance by application of the side control information. Since majority of companies in [1] have concern about time consumed just only for evaluation assumption, it is not realistic to align simulation assumption of position of the repeaters. Therefore, we consider that companies at least should explain their assumption about repeaters dropping in contributions.
Proposal 1: Dropping assumption of repeaters should be declared from companies when gain of the side control information is evaluated.


 From our perspective, application of the repeaters to O2I scenario is important especially for urban areas in the frequency range above 6 GHz. In Figure 2, an example of such deployments is depicted. In this deployment, [image: image3.wmf]Repeate
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deployment of the repeaters to high-rise building is assumed. We expect benefit in terms of deployment cost if FR2 coverage can extend to in-building area by cheap wireless node. It is assumed that a single gNB controls multiple repeaters. Repeaters are basically deployed mostly in LOS environment toward the gNB. As an example of the evaluation scenario for urban area, UMi – street canyon in TR 38.901 can be assumed as a baseline.

Proposal 2: As an evaluation option for FR2, UMi – street canyon deployment assumption can be considered.
Scenario 2: Outdoor to outdoor scenario
In Figure 2, O2O environment is simply depicted. In this scenario, UEs are expected to have higher mobility than in scenario 1, so to track the UE movement, dynamic beam adjustment at repeaters may be necessary especially in FR2. To confirm the feasibility of beam tracking, the evaluation should take mobility aspects into account.

From the deployment target perspective, since the repeaters do not increase cell capacity, repeaters are not useful for capacity limited scenarios, but for coverage extension with reasonable deployment cost. Therefore, one of the target scenarios for O2O could be rural area with FR1 coverage. In summary, for FR1, it is appropriate to consider mobile environment in rural area.

Proposal 3: As an option of evaluation for FR1, rural scenario with mobility should be considered.
3 Views on Side Control Information
 In this section, we briefly discuss additional assumption on side control information. In the study item, it is necessary to identify useful side control information to repeaters. From our perspective, all the information elements listed in the SID are beneficial to enhance the performance of repeaters. 

 Specifically, regarding power control information, since repeaters are not expected to have mobility, no need to conduct adaptive TPC, but rather semi-static power setting will be appropriate for the link with doner gNB. Regarding the communication between UE and repeater, in principle, this is not the target of dynamic power control at the repeater because its RF requirement is defined as the radio wave from gNB in RAN4. If dynamic power control is applied for the link between repeater and UE, it is necessary to discuss impact on RAN4 RF requirement.

Observation: If TPC is applied to the link between repeater and UE, impact on RAN4 RF specification need to be studied further.

Proposal 4: For power control to the link between repeater and donor gNB, study semi-static/static power setting for further study.
4 Conclusion

 In this contribution, through the observation, we discussed about baseline scenario to discuss side control information.
Observation: If TPC is applied to the link between repeater and UE, impact on RAN4 RF specification need to be studied further.

Proposal 1: Dropping assumption of repeaters should be declared from companies when performance is evaluated.

Proposal 2: As an evaluation option for FR2, UMi deployment assumption can be considered.
Proposal 3: As an option of evaluation for FR1, rural scenario should be considered.
Proposal 4: For power control to the link between repeater and donor gNB, study semi-static/static power setting for further study.
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The study on NR network-controlled repeaters is to focus on the following scenarios and assumptions:


Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands, while during the study FR2 deployments may be prioritized for both outdoor and O2I scenarios.


For only single hop stationary network-controlled repeaters


Network-controlled repeaters are transparent to UEs


Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously


NOTE1: Cost efficiency is a key consideration point for network-controlled repeaters.





Study and identify which side control information below is necessary for network-controlled repeaters including assumption of max transmission power [RAN1]


Beamforming information


Timing information to align transmission / reception boundaries of network-controlled repeater


Information on UL-DL TDD configuration


ON-OFF information for efficient interference management and improved energy efficiency


Power control information for efficient interference management (as the 2nd priority)


Study and identify L1/L2 signaling (including its configuration) to carry the side control information [RAN1]





Study the following aspects of network-controlled repeater management


Identification and authorization of network-controlled repeaters [RAN2, RAN3]


NOTE2: Coordination with SA3 may be needed.








�


Figure � SEQ Figure \* ARABIC �1� Overview of O2I environment with repeater
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Figure � SEQ Figure \* ARABIC �2� An example of deployment of the repeaters in urban areas
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Figure 3 Overview of O2O environment with repeater
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