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1. Introduction
In RAN#97 plenary, the following 4 candidate NCR management solutions are captured in TR 38.867 [1] and needed to be down-selected:
· In solution 1, the NCR firstly accesses to RAN and CN as a normal UE, NCR dedicated slice is deployed to enable NCR authorization, and afterwards the NCR validation is used to check the validity of NCR which is done at RAN side.
· In solution 2, the NCR is identified at RAN side and the authorization/validation are performed by local RAN OAM. CN is absent in this solution.
· In solution 3, NCR identification is done at RAN side, and NCR authorization is done at CN side, similar to the handling of IAB-MT.
· In solution 4, NCR authorization is performed at CN side, and the NCR is identified in the authorization process, e.g., based on the UE subscription. The NCR authorization information is sent from the AMF to the gNB.
In this contribution, we first analyse the overall NCR-MT access procedure for solution3 and provides the corresponding TP to TS 38.401 BL CR, and then we also analyse the F1AP impact applicable to all the 4 solutions, and provide the corresponding TP to TS 38.473 BL CR.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Solution 3 call flow in disaggregated architecture
In TR 38.867, the call flow for solution 3 is given as follows:


Figure 1. NCR management solution 3 call flow
In CU DU split architecture, MSG1 and MSG2 in random access are exchanged between NCR and the gNB-DU, while the RRC signalling is exchanged between NCR and the gNB-CU via the gNB-DU. Upon receiving the NCR authorized indication from CN, the gNB-CU will transmit an NCR authorized indication to the gNB-DU, so that the gNB-DU can make further configurations to this authorized NCR. The NCR authorized indication transmitted from the gNB-CU to the gNB-DU is carried by the F1AP: UE CONTEXT SETUP REQUEST message. With that, Figure 1 can be redrawn to Figure 2 as follows to support solution 3 in disaggregated architecture.


Figure 2. NCR management solution 3 call flow in CU-DU split architecture
Based on above analyses, we propose to capture the NCR-MT access procedure in disaggregate architecture in the specifications, therefore we provide the TP to TS 38.401 BL CR to capture it.
Proposal 1: capture the TP of NCR-MT access procedure provided in section 5 into TS 38.401 BL CR.
2.2 F1AP impact common for all the 4 solutions
For all the 4 solutions within the TR, the authorization of the NCR is performed either at CN or at RAN (gNB-CU), considering that the NCR will be controlled by the gNB-DU, therefore once the NCR is authorized, in all the 4 solutions, the gNB-CU has to indicate to the gNB-DU about that the accessing node is authorized as NCR.
Proposal 2: once NCR is authorized, the gNB-CU indicate to the gNB-DU about NCR authorization. 
To enable the NCR-MT to access to an NCR capable cell, the NCR supported indicator may also be broadcasted in SIB by the gNB thus the NCR only selects an NCR capable cell for accessing. In the CU DU split architecture, the NCR supported indication in SIB may need the signalling exchange between gNB-CU and gNB-DU in the following two aspects:
· If the NCR supported indicator is included in a gNB-CU encoded SIB, the gNB-CU needs to know whether the gNB-DU can support the NCR function.
· If the NCR supported indicator is included in a gNB-DU encoded SIB, the gNB-CU may also control the gNB-DU whether the NCR supported function can be activated.
Therefore, regardless which SIB to include NCR supported indication, from RAN3 point of view, the gNB-CU has to know whether the gNB-DU supports NCR or not, and this by default can be supported by OAM configuration, or F1AP signalling exchange.
Proposal 3: the gNB-CU needs to get know whether the gNB-DU supports NCR or not, e.g .via OAM configuration.
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Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Solution 3 dedicated:
· Proposal 1: capture the TP of NCR-MT access procedure provided in section 5 for solution3 into TS 38.401 BL CR.
Common proposal for all the 4 solutions:
· Proposal 2: once NCR is authorized, the gNB-CU indicate to the gNB-DU about NCR authorization. 
· Proposal 3: the gNB-CU needs to get know whether the gNB-DU supports NCR or not, e.g .via OAM configuration.
Based on these proposals, the TP for Proposal 2 is provided in section 6 for F1AP BL CR, which applies to all 4 solutions.
4. Reference
[1] 3GPP TR 38.867, Study on NR network-controlled repeaters.
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The signalling flow for NCR Initial Access is shown in Figure xx. This procedure includes the NCR identification and authorization.


Figure xx. NCR Initial Access procedure
1. The gNB-CU sets up NG interface with the AMF.
2. When the AMF sends NG SETUP RESPONSE to the gNB-CU, the NCR Supported indicator is included to indicate whether the AMF supports the functions for NCR, e.g., NCR authorization.
3. The NCR sends random access preamble (MSG1) to the gNB-DU to initiate the RACH process.
4. The gNB-DU responses RAR (MSG2) to the NCR.
5. The NCR sends RRCSetupRequest (MSG3) to the gNB-DU.
6. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU.
7. The gNB-DU sends the RRCSetup message to the UE.
8. The UE sends the RRCSetupComplete (MSG5) message to the gNB-DU, including the NCR Indication info.
9. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU.
10. The gNB-CU selects an NCR capable AMF to serve the NCR.
11. The gNB-CU sends the INITIAL UE MESSAGE message to the AMF, with the NCR Indication info included. The AMF receiving this message will perform the NCR authorization process.
12. The AMF sends the INITIAL CONTEXT SETUP REQUEST message to the gNB-CU, including an indicator of the NCR authorization status.
13. The gNB-CU sends the UE CONTEXT SETUP REQUEST message to establish the UE context in the gNB-DU, including the indicator of the NCR authorization status.
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For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
5GC	5G Core Network
5QI	5G QoS Identifier
AMF	Access and Mobility Management Function
ARP	Antenna Reference Point
ARPI	Additional RRM Policy Index
BH	Backhaul
CAG	Closed Access Group
CN	Core Network
CG	Cell Group
CG-SDT	Configured Grant-Small Data Transmission
CGI	Cell Global Identifier 
CHO	Conditional Handover
CP	Control Plane 
CPA	Conditional PSCell Addition
CPC	Conditional PSCell Change
DAPS	Dual Active Protocol Stack
DL	Downlink 
DL-PRS	Downlink Positioning Reference Signal
EN-DC	E-UTRA-NR Dual Connectivity
EPC	Evolved Packet Core
FSA ID	MBS Frequency Selection Area (FSA) ID
IAB	Integrated Access and Backhaul
IMEISV	International Mobile station Equipment Identity and Software Version number
LMF	Location Management Function
MBS	Multicast/Broadcast Service
NCR	Network Controlled Repeater
NID	Network Identifier
NPN	Non-Public Network
NSAG	Network Slice AS Group
NSSAI	Network Slice Selection Assistance Information
PDC	Propagation Delay Compensation
PEIPS	Paging Early Indication with Paging Subgrouping
posSIB	Positioning SIB
PNI-NPN	Public Network Integrated NPN
PTP	Point to Point
PTM	Point to Multipoint
QMC	QoE Measurement Collection
QoE	Quality of Experience
RANAC	RAN Area Code
RedCap	Reduced Capability
RIM	Remote Interference Management
RIM-RS	RIM Reference Signal
RRC	Radio Resource Control
RSRP	Reference Signal Received Power
SDT	Small Data Transmission
SNPN	Stand-alone Non-Public Network
S-NSSAI	Single Network Slice Selection Assistance Information
SUL	Supplementary Uplink
TAC	Tracking Area Code
TAI	Tracking Area Identity
TEG	Timing Error Group
TRP	Transmission-Reception Point
U2N	UE-to-Network
UL-AoA	Uplink Angle of Arrival 
UL-RTOA	Uplink Relative Time of Arrival
UL-SRS	Uplink Sounding Reference Signal
Z-AoA	Zenith Angles of Arrival
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The purpose of the UE Context Setup procedure is to establish the UE Context including, among others, SRB,DRB, BH RLC channel, Uu Relay RLC channel, PC5 Relay RLC channel, and SL DRB configuration. The procedure uses UE-associated signalling.
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[bookmark: _Hlk44097902]Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation
The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the UE context, it replies to the gNB-CU with UE CONTEXT SETUP RESPONSE. If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established as part of the procedure. The gNB-CU shall perform RRC Reconfiguration or RRC connection resume as described in TS 38.331 [8]. The CellGroupConfig IE shall transparently be signaled to the UE as specified in TS 38.331 [8]
If the UE-CapabilityRAT-ContainerList IE is included in the UE CONTEXT SETUP REQUEST, the gNB-DU shall take this information into account for UE specific configurations.
//skip unchanged part
If the UE Multicast MRB To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, take it into account for configuring MBS Session Resources, if applicable. And if the MBS PTP Retransmission Tunnel Required IE is included in the UE Multicast MRB to Be Setup Item IEs IE, the gNB-DU shall, if supported trigger the establishment of the MBS PTP Retransmission F1-U tunnel. If the MBS PTP Forwarding Tunnel Required Information IE is included in the UE Multicast MRB to Be Setup Item IEs IE, the gNB-DU shall, if supported trigger the establishment of the MBS PTP Forwarding F1-U tunnel. If the Source MRB ID IE is included in the UE Multicast MRB to Be Setup Item IEs IE, the DU shall, if supported, use it to identify the MRB configuration as provided to the UE in the source cell and take it into account for configuring MBS Session Resources.
If the InterFrequencyConfig-NoGap IE is included in the DU to CU RRC Information IE contained in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the ul-GapFR2-Config IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the NCR Authorized IE is contained in the UE CONTEXT SETUP REQUEST message and it is set to "authorized", the gNB-DU node shall, if supported, consider that the UE is authorized as NCR.
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The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources or sidelink resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). The procedure uses UE-associated signalling.
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.
Upon reception of the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.
//skip unchanged part
If the Management Based MDT PLMN Modification List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, overwrite any previously stored Management Based MDT PLMN List information in the UE context and use the received information to determine subsequent selection of the UE for management based MDT defined in TS 32.422 [29].
If the InterFrequencyConfig-NoGap IE is included in the DU to CU RRC Information IE contained in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the ul-GapFR2-Config IE is contained in the DU to CU RRC Information IE that is included in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall, if supported, use it as described in TS 38.331 [8].
If the NCR Authorized IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, update its NCR authorization information for the UE accordingly. If the NCR Authorized IE is set to "not authorized", the gNB-DU shall, if supported, initiate actions to ensure that the UE is no longer accessing as NCR.
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This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU  gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	……
	……
	……
	……
	……
	……
	……

	>>MBS PTP Forwarding Tunnel Required Information
	O
	
	MRB Progress Information 9.3.2.12
	
	-
	

	>>Source MRB ID
	O
	
	9.3.1.224
MRB ID
	In case of inter-DU handover, indicates the MRB ID provided to the UE in the source cell.
	-
	ignore

	NCR Authorized
	O
	
	9.3.1.xxx
	
	YES
	ignore



-------------------------------------------------------------Next change-------------------------------------------------------------

[bookmark: _Toc20955879][bookmark: _Toc29892991][bookmark: _Toc36556928][bookmark: _Toc45832359][bookmark: _Toc51763612][bookmark: _Toc64448778][bookmark: _Toc66289437][bookmark: _Toc74154550][bookmark: _Toc81383294][bookmark: _Toc88657927][bookmark: _Toc97910839][bookmark: _Toc99038559][bookmark: _Toc99730822][bookmark: _Toc105510951][bookmark: _Toc105927483][bookmark: _Toc106110023]9.2.2.7	UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	……
	……
	……
	……
	……
	……
	……

	Management Based MDT PLMN Modification List
	O
	
	MDT PLMN Modification  List
9.3.1.274
	
	YES
	ignore

	SDT Bearer Configuration Query Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	NCR Authorized
	O
	
	9.3.1.xxx
	
	YES
	ignore



-------------------------------------------------------------Next change-------------------------------------------------------------
9.3.1.XXX	NCR Authorized
This IE provides information about the authorization status of the NCR.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NCR Authorized
	M
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates the NCR authorization status.
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