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Introduction
In last RAN3 meeting, the following progresses were achieved:
Exclude the solution 2.
OAM-NCR connectivity can be provided via PDU session.
gNB-DU needs to know the authorization status of NCR.
Take Solution 3 as the basis for NCR management. FFS on any additional aspects.
The NCR may be configured with a list of allowed and/or forbidden cells.
Discussion on further stage 2 related aspects agreed by RAN1.
Whether the needs for gNB-CU or gNB-DU to configure which cell(s) can be used for NCR device accessing.
Work on stage2 and stage3 CRs
This paper aims to further discuss the remaining issues on NCR management. 
Discussion
1) “NCR supported indication” in solution 3
In last meeting, solution 3 was finally taken as the basis for NCR management. During the offline discussion, some companies have concerns on whether “NCR supported indication” is needed in NG Setup Response message. With this indication, the gNB could select the appropriate AMF for NCR. In our view, it is not needed as the NCR does not require any functionality from the CN other than authorization. In addition, the following features of CN are indicated by AMF:
· NPN supported
· Slice supported
· On boarding Supported
· IAB supported
Compare to the above features, NCR should be a very small enhancement for core network as it only requires the authorization signalling from the CN. Therefore, AMF should not indicate the “supported” indication in NG-C signalling. In addition, this indication also implies that operators need to configure a dedicate AMF pool to support the deployment of NCR. Therefore, in order to reduce the impact on CN, there is no need to introduce a new capability information in NG Setup Response.
Proposal 1: the “NCR supported indication” is no need to be contained in NG Setup Response message.
2) Whether the needs for gNB-CU or gNB-DU to configure which cell(s) can be used for NCR device accessing.
From the perspective of network management, it is reasonable to support RAN side to (re)configure its cells allowed or not allowed NCR to access. During the offline discussion, some companies also provided the following motivation for this requirement:
This may either because not all cells on this gNB-DU support NCR function or because some cells are configured to reject NCR accessing due to some reasons(e.g. heavy load).
In addition, both CU and DU could configure allowed/not allowed list. The DU can indicate whether to support NCR for one or multiple cells based on OAM configuration during F1 Setup procedure while the CU could also indicate DU to reject NCR accessing based on its own policy, i.e., RRM, energy saving, and etc.
Proposal 2: to support both CU and DU to configure which cell(s) can be used for NCR device accessing.
3) Support of On-Off State in Split Architecture
In order to support power saving for NCR, the ON-OFF issues had been discussed in previous RAN1 and RAN2 meetings. The following progresses had been made in RAN1#110 and RAN1#111 meeting:
Agreement (RAN1#110)
The NCR-Fwd is always expected to be “OFF” unless otherwise explicitly or implicitly indicated by gNB.
· Note-1: This applies to the case regardless of the RRC state of NCR-MT.
· Note-2: Indication (e.g., received when NCR-MT in RRC-connected) or DRX state of NCR-MT to control the ON-OFF behaviour of NCR-Fwd when the NCR-MT is in RRC-idle/inactive is not precluded.
The above is not meant to imply any signalling design for NCR-Fwd ON-OFF.
Agreement (RAN1#111)
For FR2, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Implicit indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
For FR1, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
· When there is only one beam, the sole purpose of the beam indication is for indicating “ON” state of NCR-Fwd
In addition, the following agreements related to ON-OFF behaviour of NCR-Fwd have been made in RAN2#120 meeting.
· When NCR-MT is in RRC_CONNECTED mode, the NCR-Fwd can be ON or OFF following the side control information received from the gNB. 
· After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB. 
· Release to RRC-IDLE is FFS.
According to the above agreements, we can observe that the NCR-Fwd need to keep the last configuration received from gNB when it enters inactive. In view of this, the gNB-DU shall keep all configuration for NCR in case of NCR_Fwd set to ON state in inactive state. In case the gNB-CU decides to transit UE into inactive state, it releases the UE-associated logical F1 connection between CU and DU by leveraging UE Context Release command message. Therefore, it need to introduce an additional indicator to keep the configuration of NCR in UE Context Release command.
Proposal 3: to introduce an additional indicator to keep the configuration of NCR in UE Context Release command.
Since the ON-OFF state indicated in side control information is decided by the gNB-DU, the gNB-CU need to acquire the ON-OFF state of NCR from the gNB-DU in case it decides to transit NCR into RRC_INACTIVE state. To this end, it is need to introduce a new indicator to query ON-OFF state in UE Context Modification Request message and then the gNB-DU feedbacks its state in UE Context Modification Response message. With this state information, the gNB-CU can generate RRC message and F1AP message UE Context Release command.
Proposal 4: to introduce a new indicator to query ON-OFF state in UE Context Modification Request message
Proposal 5: to introduce ON-OFF state information in UE Context Modification Response message.
Proposal
Based on the above analysis, we have the following proposals:
Proposal 1: the “NCR supported indication” is no need to be contained in NG Setup Response message.
Proposal 2: to support both CU and DU to configure which cell(s) can be used for NCR device accessing.
Proposal 3: to introduce an additional indicator to keep the configuration of NCR in UE Context Release command.
Proposal 4: to introduce a new indicator to query ON-OFF state in UE Context Modification Request message
Proposal 5: to introduce ON-OFF state information in UE Context Modification Response message.
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