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1. Introduction
In RAN#94-e, Rel-18 RAN package is endorsed in [1] and the topic of NR network-controlled repeater (NCR) is approved as a SI followed by a WI for normative phase according to the endorsed plan. The detailed scope of this SI is listed in [2]. According to the WG-level discussion, the SI has been completed across all involved WGs as highlighted in the status report [3] with the corresponding TR 38.867 in [4]. Then, in this contribution, views to justify the WI proposal on NR NCR are elaborated [5].
2. Discussion on scope of WI NR NCR 
0. 
1. 
2. 
2.1. Side control information and signalling
In the SI phase, the corresponding discussion to identify the necessary side control information to enable NCR along with the corresponding signalling and configuration have been conducted in RAN1. As captured in [4], the following conclusion and recommendation have been achieved:
	RAN1 has studied the side control information for NCR with corresponding signalling (including its configuration). The SI phase is completed in RAN1 and the following are recommended to be specified as part of Rel-18 NCR WI from RAN1’s perspective:
· Beam information as side control information
· ON-OFF information as side control information
· UL-DL TDD configuration and NCR’s behaviour over flexible symbols.


According to the above statement, it’s clear that the above suggested side control information will be the basis to design the NR NCR in normative phase along with potential candidate solutions captured in [4]. More specifically, in the WI, the following two aspects should be specified:
· A-1: Design of the indication and signaling for side control information
For this part, we need to focus on the details to indicate each side control information and required signalling. For example, for the beam information, details including how to design the association between realistic beam and beam index, how to design one or more indication in the signalling will be further discussed. Along with the content of signalling, the format of signalling, e.g., via RRC, MAC or DCI will also be decided with potential impacts on MAC/RRC layers. Then, for this aspect, in addition to RAN1 as the leading WG, RAN2 should be also be involved.
· A-2: Configuration of the signalling 
During the study phase, three options regarding the configuration of signalling are agreed in RAN1 and captured in the TR [4]. However, according to the WG-level discussion, further down-selection is expected to unify the design, and corresponding work is definitely needed in normative phase. Moreover, since this aspect is more related to the general assumption on NCR protocol structure of NCR protocol, corresponding decision is more preferred to be made in RAN2.
In addition, in RAN2 discussion, other RAN2 specification impacts were raised by companies including whether the NCR device supports SRB or DRB and which RRC states (e.g. RRC_CONNECTED, RRC_IDLE and RRC_INACTIVE) are supported for NCR. Those RAN2 impacts are supposed to be discussed in normative phase and corresponding decision should be made in RAN2 along with the discussion on the signalling design.    
Moreover, in RAN1 discussion, the discussion on power control, which is marked as the 2nd priority for SI, has also been conducted. However, although the benefits of this feature have been justified based on the evaluation results as captured in [4], due to strong concerns from some companies, it still failed to achieve the progress on this aspect during the online discussion even for the compromise proposal as listed in  [6]. Then, in our view, considering the limited TU for the following normative phase, we can start with the recommended features in RAN1 conclusion.
Proposal 1: Endorse the following objectives on side control information in the WID:
	Specify the signalling for indication and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]
· Beamforming
· UL-DL TDD operation
· ON-OFF for efficient interference management and improved energy efficiency
Specify control plane signalling and procedures[RAN2]
· The configuration of signalling for side control information indication
· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed


2.2. Repeater management
In the SI phase, the corresponding discussion to identify the authorization of NCR have been conducted in RAN2 and RAN3 respectively. As captured in [3], the following conclusion and recommendation have been achieved:
	RAN2#119e
Capture RAN2 aspects of solution 1 in TR (leave out the 3rd bullet, feasibility is conditional on SA3 reply) 
Capture RAN2 aspects of solution 2 in TR (leave out “Secure NCR…” bullet, feasibility is conditional on SA3 reply)
Capture RAN2 aspects of solutions 3 and 4 
Add “implicitly or explicitly” after “NCR indicator” in solution 1 and 3
 “From security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be further evaluated in potential WI phase based on SA3 feedback -> “From security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be decided by SA3 in potential WI”
In solution 1, step 12 in the figure replace UAI with “RRC message”
In specifications impact table, Uu impact of solution 2, add “further details on procedures impacts due to not having NAS are FFS and will be discussed in a potential WI”
Revised in R2-2208888, with these changes it is agreed unseen
Replace the attachment, remove “draft”, fix “next meetings”, remove “RAN2 has discussed the NCR identification and authorization in SI phase. “, final in R2-2208890
Revised in R2-2208890, with these changes it is agreed unseen
The SI is completed from RAN2 perspective.



	RAN3#117e:
To capture the quasi-legacy UE based solution into TR.
The step12 and step13 can be updated as optional.
To capture OAM based solution into TR with adding following note:
Note: Security concern and OAM impact can be confirmed by SA3 and SA5 respectively.
LS to SA3 and SA5 for further checking this solution.
Redcap like solution will not be captured in TR.
To capture the V2X like solution into TR


According to the above agreements from RAN2 and RAN3, four solutions are captured in the TR [4] (named Solution 1-4). 
Solution 1 basically reuses legacy signalling procedure to provide identification and authorization of NCR, the benefit of solution 1 is to avoid impacting CN specification, so operators can deploy NCR devices without upgrade of core-network. In addition, Solution 1 provides an optional NCR validation procedure (Step 12-13) for further check the validity of NCR device based on operator’s policy.
Solution 2 only impacts RAN Node and involvement of CN is not needed. So the NCR is not required to support full stack protocol (i.e. NAS is not needed) under this solution. The benefit of Solution 2 is that operators can easily deploy NCR based on their strategy and official SIM card is not needed because NCR is regarded as kind of network equipment. 
An LS [7] has been sent to SA3 to check security aspects on the additional NCR validation procedure in Solution 1 and Solution 2. In the same LS, SA5 is requested to provide feedback on OAM requirements of Solution 1 and 2. RAN2 and RAN3 all agreed to down select solution based on the feedback from other groups.
It is also noted next meeting of SA3 and SA5 will take place after RAN#97e, then it is straightforward to down-select solution during the WI phase of NCR.
In addition, it is noted the main difference and the most controversial part of all solutions (Solution 1-4) is authorization of NCR. The controversial part is whether the standardization impact on Core network is necessary. In general, authorization belongs to RAN3 scope and RAN3 has sent LS to other groups. Based on above, RAN3 is recommended to be the leading group for down-selection of solutions. 
Proposal 2: Endorse the following objective on repeater management in the WID:
	Specify the solution of network-controlled repeater management [RAN3,RAN2]
· NOTE: Down-selection of solutions in section 8 of TR 38.867 is needed based on the feedback of other working groups.


2.3. Relevant RAN4 aspects
From RF perspective, compared with the legacy Rel-17 NR RF repeater, dynamic beamforming is supposed to be supported for Rel-18 NCR with assistance by side control information.  Therefore, the corresponding RF requirement for this feature should be specified. In addition, ON-OFF information is also provided as side control information for Rel-18 NCR. Therefore, the related ON-OFF requirement should be extended to the NCR operating in FDD band. For NCR operating in TDD band, the existing ON-OFF requirement should be still reused. The RF requirement for NCR-MT should be considered as well.
From RRM perspective, since NCR is supposed to have the NCR-MT entity to maintain the control link between DL input of NCR and the parent gNB, from our understanding, the corresponding RRM requirement for NCR-MT is necessary. However, lots of down selection and requirement relaxation compared with the legacy UE RRM requirements should be considered for NCR-MT due to its fixed deployment.
From demod perspective, since NCR-MT is supposed to receive/decode the side control information transmitted from parent gNB, it’s necessary to define the demod requirement for NCR-MT to verify its baseband performance and capability.
Proposal 3: Endorse the following objectives for NCR in the WID from RAN4 perspective.
	Core part:
Specify the RF and EMC requirements [RAN4]
Specify the RRM requirements of NCR [RAN4]

Perf part:
Define the RF conformance testing requirements and EMC requirements of NCR [RAN4] 
Define the RRM performance requirements of NCR [RAN4]
Define the demodulation performance requirements for C-link of NCR, if necessary [RAN4]



3. Conclusions 
In this contribution, the views on the scope for WI on NR NCR are elaborated with following proposals.
Proposal 1: Endorse the following objectives on side control information in the WID:
	Specify the signalling for indication and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]
· Beamforming
· UL-DL TDD operation
· ON-OFF for efficient interference management and improved energy efficiency
Specify control plane signalling and procedures [RAN2]
· The configuration of signalling for side control information indication 
· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed


Proposal 2: Endorse the following objective on repeater management in the WID:
	Specify the solution of network-controlled repeater management [RAN3,RAN2]
· NOTE: Down-selection of solutions in section 8 of TR 38.867 is needed based on the feedback of other working groups.


Proposal 3: Endorse the following objectives for NCR in the WID from RAN4 perspective.
	Core part:
Specify the RF and EMC requirements [RAN4]
Specify the RRM requirements of NCR [RAN4]

Perf part:
Define the RF conformance testing requirements and EMC requirements of NCR [RAN4] 
Define the RRM performance requirements of NCR [RAN4]
[bookmark: _GoBack]Define the demodulation performance requirements for C-link of NCR, if necessary [RAN4]
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