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1   Introduction
Following the successful completion of the RAN1-led Study on NR Network-controlled Repeaters, a related WI has been approved [1]. The WID covers the following:

	Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]

· Beamforming

· UL-DL TDD operation

· ON-OFF information

Note: Power control aspect will be checked in RAN#98e.

Specify control plane signalling and procedures [RAN2, RAN1]

· The configuration of signalling for side control information indication

· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed

Specify the solution of network-controlled repeater management (i.e., the identification and authorization/validation of NCR) [RAN3, RAN2]

· NOTE: Down-selection of solutions in section 8 of TR 38.867 is needed taking into account the feedback of other working groups (i.e., SA3 and SA5). From a security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be decided by SA3.The selected solution shall provide inter-vendor interoperability.

Study the RRM functions to be supported and specify the RRM requirements of NCR-MT if necessary [RAN2, RAN4]


In this submission we cover the issues related to features supported for NCR. 
2   Features supported for NCR

Both in RAN1 and RAN2 there have been discussion on what features should be supported for NCR. From last meeting there is an FFS on the support of RLF, BFD and BFR, cell reselection and RRM. 
Even though the NCR-MT is stationary, there can still be blockages that can affect the radio link, especially in FR2. Blockages are not expected to be often compared to a mobile UE, but it would be important to have this feature as it can allow for different use cases compared to traditional backhauling, which usually requires LoS 100% of the time. For this, the Radio Link Failure procedure and BFD/BFR would be useful as there may be momentary blockages such as buses or trucks etc. It would also be useful for an operator to be able to have failure-handling so that the operator would not be required to excessively manage the NCR in case of radio link problems. Both of these possibilities can enable savings for an operator. 
RLF is a mandatory feature and BFD/BFR and are mandatory for FR2 and optional for FR1 [2]. A network may choose to not configure it, thus if the network deployment is such that NCR failures are very unlikely to occur, the network may choose to not configure these features. If these are supported, then Radio Link Monitoring is also supported. 
Observation 1 Supporting failure-handling is important as there may be blockages in NCR use case, as compared to traditional backhauling. 

Proposal 1: RLF is mandatory for NCR.
Proposal 2: BFD/BFR is mandatory for FR2 and optional for FR1 as for a Release 15 UE.

Cell reselection and RRM are both related to mobility. Mobility is not expected to be commonly occurring for NCR as the network deployment should be more simple and mobile NCRs are not in the scope of the NCR WID. However, as the NCR use case is still fairly open and since these features are mandatory for a Rel-15, we believe that these features may be allowed to be optional for an NCR. One useful RRM feature could for instance be that the NCR monitors the Donor gNB downlink RSRP and employs event A2 to report when it is below a threshold to indicate problems with the NCR-MT link. Apart from this, it is expected that there are no RAN2 impact if Rel-15 cell reselection and RRM are supported. 
Observation 2 RRM could be useful in some cases to for instance monitor downlink NCR-MT signal quality using measurement reporting event A2. 
Proposal 3: Rel-15 cell reselection and RRM are optional features for NCR.
In RAN1 there have also been discussions regarding the NCR-Fwd state and how it relates to the RRC states. It seems RAN1 is in favor of decoupling the NCR-Fwd and the RRC states, meaning that the NCR-Fwd can be on or off in RRC_CONNECTED and on or off in RRC_IDLE as well. If an NCR is in RRC_IDLE and the NCR-Fwd is on, then if the gNB wants to turn it off, or to reconfigure the NCR, there is a need to support paging of the NCR-MT. Thus we think that paging of an NCR node should be supported if the device is in RRC_IDLE. 
Proposal 4: Paging is supported for NCR – no impact is expected.
In RAN1 there have been discussions on user plane-related features supported such as DRX and scheduling request. From a RAN2 perspective, there are no impacts on supporting connected mode DRX and DRX is a Release 15 mandatory feature that is useful for reducing power consumption. DRX can be useful for NCR to better define specific windows where Donor gNB is likely to signal an NCR device. It can also allow for more efficient DgNB scheduling. Given the potential complexity of DRX, we propose that it can be made optional for NCR.
Proposal 5: DRX is an optional feature for NCR with no impact expected.

For scheduling requests, this is likely more important for the NCR. The reason is that scheduling requests are used to indicate that there is data in the buffer, and this data can be user plane data or control plane data. A good example of such control plane data can for be RRC messages such as –Complete messages. A good example is if the NCR-MT is reconfigured, and then a RRCReconfigurationComplete is sent as a response in the uplink as seen in Figure 1. It can be argued that the network would roughly know when this message is to be sent and can therefore preventively send grants, but we do not find that this is a compelling argument given that scheduling requests have been around for a long time. If an operator deems that scheduling requests are not needed, then the operator can choose to not configure this. Thus from a RAN2 point of view we think that Scheduling Requests can remain mandatory feature for NCR, just as for Release 15 UEs. 
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Figure 1. How scheduling request could be crucial for NCR-MT operation. 
Proposal 6: Scheduling requests are mandatory for NCR-MT.

During the study item in RAN1, there have been discussion on applicability of uplink MAC CEs. From a RAN2 point of view, we think it could be beneficial to agree that Rel-15 UL MAC CEs are supported, according to whether they are mandatory or optional for a Rel-15 UE.
Proposal 7: Rel-15 UL MAC CE can be supported according to whether they are mandatory or optional for a Release-15 UE.
3   Conclusions
In this contribution we have the following observations:
Observation 3 Supporting failure-handling is important as there may be blockages in NCR use case, as compared to traditional backhauling. 

Observation 4 RRM could be useful in some cases to for instance monitor downlink NCR-MT signal quality using measurement reporting event A2. 
In this contribution we have the following proposals:

Proposal 8: RLF is mandatory for NCR.

Proposal 9: BFD/BFR is mandatory for FR2 and optional for FR1 as for a Release 15 UE.

Proposal 10: Rel-15 cell reselection and RRM are optional features for NCR.

Proposal 11: Paging is supported for NCR – no impact is expected.

Proposal 12: DRX is an optional feature for NCR with no impact expected.

Proposal 13: Scheduling requests are mandatory for NCR-MT.

Proposal 14: Rel-15 UL MAC CE can be supported according to whether they are mandatory or optional for a Release-15 UE.
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