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1. Introduction
The non-public network (NPN) was discussed during RAN3#105 meeting. In [1], the agreements on F1 interface for stand-alone NPN (SNPN) and public network integrated NPN (PNI-NPN) were summarized as follows. 
SNPN
Over F1, exchange list of supported (PLMN ID, NID)s between DU and CU: DU configured [PLMN ID, NID] to CU, CU matching [PLMN ID, NID] received from 5GC and sending result to DU.
PNI-NPN
All CAG information configured in DU;
Over F1, need to signal cell supported list of CAG IDs from DU to CU
In this document we intend to discuss the following remaining issues on F1 interface. 
7. F1
7.1 PNI NPN
Need to signal HRN to CU?
Need to signal cell reserved for xx use from DU to CU?
Need of any signaling from CU to DU?
UE dedicated impact?

7.2 SNPN
UE dedicated impact? E.g. need to add selected (PLMN, NID) in F1 UE context setup?

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 SNPN
2.1.1 Interface Management Messages
As agreed above, the supported (PLMN, NID)s can be exchanged between the gNB-CU and the gNB-DU. There may exist abnormal cases. For example, the configured PLMN or NID of the gNB-DU is different from the PLMN or NID of the gNB-CU. Then during the F1 setup procedure, the gNB-CU shall respond a F1 SETUP FAILURE and appropriate cause value, where the cause value can be set as “SNPN(s) not supported”. Note that the cause value “PLMN not served by the gNB-CU” is already specified. 
A new cause value “SNPN(s) not supported” shall be introduced over F1.
The gNB-CU could send UAC assistance information for the gNB-DU to set the parameters for Unified Access Barring (UAC) which is broadcasted in SIB1. The UAC assistance information is configured per PLMN by the gNB-CU and then transmitted from the gNB-CU to the gNB-DU. Therefore, in order to configure the UAC parameters for an SNPN, the NID needs to be provided to gNB-DU together with PLMN ID to identify the SNPN when the combination of the serving PLMN ID and the NID identifies the SNPN.
NID is provided from the gNB-CU to the gNB-DU for UAC assistance information, e.g., in the Network Access Rate Reduction message.
In addition, a human-readable network name (HRNN) can be configured per NID in the scope of a PLMN ID. The agreement in RAN2#107 meeting on the HRNN of NPN was given in [3]. 
If HRNN are broadcast then the HRNN should a be broadcasted in a separate SIB (i.e. different from SIB1).
That is, the HRNN is not included in SIB1 but in Other SIB.  Therefore, when HRNN is configured in gNB-DU, it should be provided to gNB-CU on F1 interface to encode Other SIB.
The available human-readable network name per NID should be provided to the gNB-CU, e.g. in F1 SETUP REQUEST or GNB-DU CONFIGURATION UPDATE message.
2.1.2 UE Context Management Messages
When the UE access is granted, the gNB-CU could send the selected NID to the gNB-DU, e.g. in the UE CONTEXT SETUP REQUEST message, which might be helpful since different NID may require different scheduling mechanism. Note that currently the Serving PLMN IE is already specified from the gNB-CU to the gNB-DU.   
For the handover cases, the selected PLMN ID and NID of the source SNPN cell (i.e., SNPN SpCell) should be also notified to the target gNB-DU by gNB-CU, e.g., via UE CONTEXT SETUP REQUEST message. Note that for intra-gNB-DU handover, the handover between cells identified by different NIDs is not supported (i.e., handover between SNPNs). Even for the handover between cells identified by the same PLMN and NID (i.e., handover within SNPN), it is not necessary for the gNB-CU to inform the gNB-DU of the NID either, because the gNB-DU has the knowledge already.
The serving PLMN ID and the NID should be informed to gNB-DU by gNB-CU, e.g., via UE CONTEXT SETUP REQUEST message.
2.2 PNI-NPN
2.2.1 Interface Management Messages
The PNI-NPNs are NPNs made available via PLMNs e.g. by one (or more) Network Slice instances allocated for the NPN, and each PNI-NPN has one or more CAG IDs, which is used to apply access control. That is, the supported CAG IDs shall be broadcasted to allow UEs to access the network in areas where the UE is allowed to access the NPN. Note that the supported slice of gNB-CU/5GC may be modified, and if happened, the gNB-CU shall inform the updated supported slice(s) to the gNB-DU via the gNB-CU configuration updated procedure. Hence, whether gNB-CU informs its supported CAG IDs to the gNB-CU shall follow the slice mechanism. Otherwise, if the pre-configured PNI-NPN(s) of gNB-DU are not align with the gNB-CU so as to CAG ID(s), UE will access to the wrong network and result in rejection.
The available CAG cell information supported by the gNB-CU should be provided to the gNB-DU, e.g. via the following messages,
· F1 SETUP RESPONSE 
· GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message
· GNB-CU CONFIGURATION UPDATE message.
Similar to the proposal 2 for SNPN, an appropriate cause value, e.g, “PNI-NPN(s) not supported”, could be provided for F1 SETUP FAILURE message.
A new cause value “PNI-NPN(s) not supported” shall be introduced over F1.
Also the human-readable network name (HRNN) can be configured per CAG ID in the scope of a PLMN ID.  Following the Proposal 4, the available HRNN per CAG ID should be also provided to gNB-CU.
The available human-readable network name per CAG ID should be provided to gNB-CU, e.g. in F1 SETUP REQUEST or GNB-DU CONFIGURATION UPDATE message.
2.2.2 UE Context Management Messages
For the state transition of the UE from CM-IDLE to CM-CONNECTED, it is described in [2] as follows,
-	During transition from CM-IDLE to CM-CONNECTED, if the UE is accessing the 5GS via a CAG cell, the UE shall provide the selected CAG Identifier to NG-RAN and the NG-RAN shall provide the CAG Identifier to the AMF:
-	The AMF shall verify whether UE access is allowed by Mobility Restrictions:
-	If the CAG Identifier received from the NG-RAN is part of the UE's Allowed CAG list, then the AMF accepts the NAS request;
-	If the CAG Identifier received from the NG-RAN is not part of the UE's Allowed CAG list, then the AMF rejects the NAS request with an appropriate cause code, whereas the UE removes that CAG Identifier, if it exists, from its Allowed CAG list, as defined in TS 24.501 [47]. The AMF shall then release the NAS signalling connection for the UE by triggering the AN release procedure; and
-	If the UE is accessing the network via a non-CAG cell and the UE's subscription contains an indication that the UE is only allowed to access CAG cells, then the AMF rejects the NAS request with an appropriate cause code, whereas the UE updates its local configuration, as defined in TS 24.501 [47]. The AMF shall then release the NAS signalling connection for the UE by triggering the AN release procedure.
It can be observed that, if the CAG only UE is accessing the network via a non-CAG cell, the AMF shall reject the NAS request. In case of the disaggregated gNB, the gNB-CU shall send the ERROR INDICATION message to the gNB-DU with a cause equals to “Release due to only CAG cells is allowed” 
A new cause value “Release due to only CAG cells is allowed” is introduced for the rejection of the UE access over F1-C.
Regarding whether the gNB-CU needs to inform the selected CAG ID to the gNB-DU during the UE context procedure, as the gNB-CU knows the supported CAG IDs of the gNB-DU, as well as the allowed CAG ID list of the UE, the gNB-CU know whether the gNB-DU can service the UE. On the other hand, the CAG ID is used only for access control, but not for e.g., RRM policy. Hence, there is no need to inform the selected CAG ID to the gNB-DU during the UE context procedure. Then we have the following proposals:
The selected CAG ID is not provided to the gNB-DU during the UE context setup/modification procedure. 
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In this paper, we have discussed whether the general support of NPN over F1, and have the following proposals,
1. A new cause value “SNPN(s) not supported” shall be introduced over F1.
NID is provided from the gNB-CU to the gNB-DU for UAC assistance information, e.g., in the Network Access Rate Reduction message.
The available human-readable network name per NID should be provided to the gNB-CU, e.g. in F1 SETUP REQUEST or GNB-DU CONFIGURATION UPDATE message.
The serving PLMN ID and the NID should be informed to gNB-DU by gNB-CU, e.g., via UE CONTEXT SETUP REQUEST message.
The available CAG cell information supported by the gNB-CU should be provided to the gNB-DU, e.g. via the following messages,
· F1 SETUP RESPONSE 
· GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message
· GNB-CU CONFIGURATION UPDATE message.
A new cause value “PNI-NPN(s) not supported” shall be introduced over F1.
The available human-readable network name per CAG ID should be provided to gNB-CU, e.g. in F1 SETUP REQUEST or GNB-DU CONFIGURATION UPDATE message.
A new cause value “Release due to only CAG cells is allowed” is introduced for the rejection of the UE access over F1-C.
The selected CAG ID is not provided to the gNB-DU during the UE context setup/modification procedure. 

The corresponding TP is provided in the following Annex. 
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[bookmark: _Toc14044285]3.2	Abbreviations
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
CN	Core Network
CG	Cell Group
CGI	Cell Global Identifier
CP	Control Plane
DL	Downlink
EN-DC	E-UTRA-NR Dual Connectivity
EPC	Evolved Packet Core
IMEISV 	International Mobile station Equipment Identity and Software Version number 
NSSAI	Network Slice Selection Assistance Information
RANAC	RAN Area Code
RRC	Radio Resource Control
S-NSSAI	Single Network Slice Selection Assistance Information
SUL	Supplementary Uplink
TAC	Tracking Area Code
TAI	Tracking Area Identity 
HRNN                  Human-readable network name

[bookmark: _Toc14044295]<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc14044306]8.2.3	F1 Setup 
[bookmark: _Toc14044307]8.2.3.1	General
The purpose of the F1 Setup procedure is to exchange application level data needed for the gNB-DU and the gNB-CU to correctly interoperate on the F1 interface. This procedure shall be the first F1AP procedure triggered for the F1-C interface instance after a TNL association has become operational.
NOTE:	If F1-C signalling transport is shared among multiple F1-C interface instances, one F1 Setup procedure is issued per F1-C interface instance to be setup, i.e. several F1 Setup procedures may be issued via the same TNL association after that TNL association has become operational.
The procedure uses non-UE associated signalling.
This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also re-initialises the F1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. 
[bookmark: _Toc14044308]8.2.3.2	Successful Operation


Figure 8.2.3.2-1: F1 Setup procedure: Successful Operation
<Unchanged Text Omitted>
If in F1 SETUP REQUEST message, the Cell Direction IE is present, the gNB-CU should use it to understand whether the cell is for UL or DL only. If in F1 SETUP REQUEST message, the Cell Direction IE is omitted in the Served Cell Information IE it shall be interpreted as that the Cell Direction is Bi-directional.
For NG-RAN, the gNB-DU may include the the HRNN IE within NPN Support Information IE in the F1 SETUP REQUEST message. The gNB-CU may use it according to TS 38.300 [6]. 
For NG-RAN, the gNB-CU may include CAG Id IE in the F1 SETUP RESPONSE message, if the CAG Id(s) are different from what gNB-DU has provided in F1 SETUP REQUEST message, the gNB-DU shall take this into account and only broadcast the CAG Id(s) included in the F1 SETUP RESPONSE message. 
<Unchanged Text Omitted>
[bookmark: _Toc14044311]8.2.4	gNB-DU Configuration Update 
[bookmark: _Toc14044312]8.2.4.1	General
The purpose of the gNB-DU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
[bookmark: _Toc14044313]8.2.4.2	Successful Operation
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Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation
<Unchanged Text Omitted>
If the GNB-DU CONFIGURATION UPDATE message includes gNB-DU TNL Association To Remove List IE, and the Endpoint IP address IE and the Port Number IE for both TNL endpoints of the TNL association(s) are included in the gNB-DU TNL Association To Remove List IE, the gNB-CU shall, if supported, consider that the TNL association(s) indicated by both received TNL endpoints will be removed by the gNB-DU. If the Endpoint IP address IE, or the Endpoint IP address IE and the Port Number IE for one or both of the TNL endpoints is included in the gNB-DU TNL Association To Remove List IE in GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, consider that the TNL association(s) indicated by the received endpoint IP address(es) will be removed by the gNB-DU.
If CAG Id(s) included in the NPN Support Information IE are contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall store and replace any previously provided CAG Id(s) by the received CAG Id(s).
If HRNN(s) included in the NPN Support Information IE are contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall store and replace any previously provided HRNN(s) by the received HRNN(s).
<Unchanged Text Omitted>

[bookmark: _Toc14044316]8.2.5	gNB-CU Configuration Update 
[bookmark: _Toc14044317]8.2.5.1	General
The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
[bookmark: _Toc14044318]8.2.5.2	Successful Operation
[image: ]
Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation
<Unchanged Text Omitted>
If Available PLMN List IE, and optionally also Extended Available PLMN List IE, is contained in GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall overwrite the whole available PLMN list and update the corresponding system information.
If Cells Failed to be Activated Item IE is contained in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-CU shall consider that the indicated cells are out-of-service as defined in TS 38.401 [4].
If CAG Id(s)  are contained in GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall overwrite the whole supported CAG Id(s) and update the corresponding system information.
<Unchanged Text Omitted>
[bookmark: _Toc14044333]8.2.9	Network Access Rate Reduction
[bookmark: _Toc14044334]8.2.9.1	General
The purpose of the Network Access Rate Reduction procedure is to indicate to the gNB-DU that the rate at which UEs are accessing the network need to be reduced from its current level.
The procedure uses non-UE associated signalling.
[bookmark: _Toc14044335]8.2.9.2	Successful operation
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Figure 8.2.9.2-1: Network Access Rate Reduction, Successful operation
The gNB-CU initiates the procedure by sending a NETWORK ACCESS RATE REDUCTION message to the gNB-DU. When receiving the NETWORK ACCESS RATE REDUCTION message the gNB-DU should take into account the information contained in the UAC assistance information to set the parameters for Unified Access Barring. 
If the NID IE is contained in the Network Access Rate Reduction message, the gNB-DU should take it into account and combine the NID IE with the PLMN Identity IE to identify the SNPN.
<Unchanged Text Omitted>
[bookmark: _Toc14044337]8.3	UE Context Management procedures
[bookmark: _Toc14044338]8.3.1	UE Context Setup 		 
[bookmark: _Toc14044339]8.3.1.1	General
The purpose of the UE Context Setup procedure is to establish the UE Context including, among others, SRB, and DRB configuration. The procedure uses UE-associated signalling.
[bookmark: _Toc14044340]8.3.1.2	Successful Operation
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Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation
<Unchanged Text Omitted>
If the UE CONTEXT SETUP REQUEST message contains the QoS Flow Mapping Indication IE, the gNB-DU may take it into account that only the uplink or downlink QoS flow is mapped to the DRB.
If the UE CONTEXT SETUP REQUEST message contains the New gNB-CU UE F1AP ID IE, the gNB-DU shall, if supported, replace the value received in the gNB-CU UE F1AP ID IE by the value of the New gNB-CU UE F1AP ID and use it for further signalling.
If the RAN UE ID IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall store and replace any previous information received.

If the Serving NID IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall combine the Serving NID IE with the Serving PLMN IE to identify the serving NPN, and take it into account.
[bookmark: OLE_LINK28][bookmark: OLE_LINK117][bookmark: OLE_LINK7]<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc14044437]9.2.2	UE Context Management messages
[bookmark: _Toc14044438]9.2.2.1	UE CONTEXT SETUP REQUEST
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

	gNB-DU UE F1AP ID 
	O
	
	9.3.1.5
	
	YES
	ignore

	SpCell ID
	M
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	reject

	ServCellIndex
	M
	
	INTEGER (0..31,...)
	
	YES
	reject

	SpCell UL Configured
	O
	
	Cell UL Configured
9.3.1.33
	
	YES
	ignore

	CU to DU RRC Information
	M
	
	9.3.1.25
	
	YES
	reject

	Candidate SpCell List
	
	0..1
	
	
	YES
	ignore

	>Candidate SpCell Item IEs
	
	1 .. <maxnoofCandidateSpCells>
	
	
	EACH
	ignore

	>>Candidate SpCell ID
	M
	
	NR CGI
9.3.1.12
	Special Cell as defined in TS 38.321 [16]
	-
	

	DRX Cycle 
	O
	
	DRX Cycle 
9.3.1.24
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.2.116 of TS 36.423 [9] for EN-DC case or MR-DC Resource Coordination Information IE as defined in TS 38.423 [28] for NGEN-DC and NE-DC cases.
	YES
	ignore

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	1.. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NR CGI
9.3.1.12
	SCell Identifier in gNB
	-
	

	>>SCellIndex
	M
	
	INTEGER (1..31)
	
	-
	

	>>SCell UL Configured
	O
	
	Cell UL Configured
9.3.1.33
	
	-
	

	>>servingCellMO
	O
	
	INTEGER (1..64)
	
	YES
	ignore

	SRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>SRB to Be Setup Item IEs
	
	1 .. <maxnoofSRBs>
	
	
	EACH
	reject

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	>>Duplication Indication
	O
	
	ENUMERATED (true, ..., false)
	If included, it should be set to true.
	-
	

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>CHOICE QoS Information
	M
	
	
	
	-
	

	>>>E-UTRAN QoS
	M
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	-
	

	>>>DRB Information
	
	1
	
	Shall be used for NG-RAN cases
	YES
	ignore

	>>>>DRB QoS
	M
	
	9.3.1.45
	
	-
	

	>>>>S-NSSAI
	M
	
	9.3.1.38
	
	-
	

	>>>>Notification Control
	O
	
	9.3.1.56
	
	-
	

	>>>>Flows Mapped to DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	-
	

	>>>>>QoS Flow Identifier
	M
	
	9.3.1.63
	
	-
	

	>>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	-
	

	>>>>>QoS Flow Mapping Indication
	O
	
	9.3.1.72
	
	YES
	ignore

	>>UL UP TNL Information to be setup List
	
	1
	
	
	-
	

	>>> UL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofULUPTNLInformation>
	
	
	-
	

	>>>>UL UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	

	>> RLC Mode
	M
	
	9.3.1.27
	
	-
	

	>> UL Configuration
	O
	
	UL Configuraiton  
9.3.1.31
	Information about UL usage in gNB-DU. 
	-
	

	>>Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of CA based UL PDCP duplication 
	-
	

	>> DC Based Duplication Configured
	O
	
	ENUMERATED (true, ..., false)
	Indication on whether DC based PDCP duplication is configured or not. If included, it should be set to true.
	YES
	reject

	>>DC Based Duplication Activation
	O
	
	Duplication Activation
9.3.1.36
	Information on the initial state of  DC basedUL PDCP duplication
	YES
	reject

	>>DL PDCP SN length
	M
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	>>UL PDCP SN length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	Inactivity Monitoring Request 
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject

	RRC-Container
	O
	
	9.3.1.6
	Includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8], encapsulated in a PDCP PDU.
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.55
	
	YES
	ignore

	Serving PLMN
	O
	
	PLMN ID
9.3.1.14
	Indicates the PLMN serving the UE.
	YES
	ignore

	gNB-DU UE Aggregate Maximum Bit Rate Uplink
	C-ifDRBSetup
	
	Bit Rate 9.3.1.22
	The gNB-DU UE Aggregate Maximum Bit Rate Uplink is to be enforced by the gNB-DU.
	YES
	ignore

	RRC Delivery Status Request
	O
	
	ENUMERATED (true, …)
	Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
	YES
	ignore

	Resource Coordination Transfer Information
	O
	
	9.3.1.73
	
	YES
	ignore

	servingCellMO
	O
	
	INTEGER (1..64, ...)
	
	YES
	ignore

	New gNB-CU UE F1AP ID
	O
	
	gNB-CU UE F1AP ID
9.3.1.4
	
	YES
	reject

	RAN UE ID
	O
	
	OCTET STRING (SIZE (8))
	
	YES
	ignore

	Serving NID
	O
	
	9.3.1.z
	
	YES
	reject



	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 32.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofULUPTNLInformation
	Maximum no. of ULUP TNL Information allowed towards one DRB, the maximum value is 2.

	maxnoofCandidateSpCells
	Maximum no. of SpCells allowed towards one UE, the maximum value is 64.

	maxnoofQoSFlows
	Maximum no. of flows allowed to be mapped to one DRB, the maximum value is 64.



	Condition
	Explanation

	ifDRBSetup
	This IE shall be present only if the DRB to Be Setup List IE is present.



[bookmark: _Toc14044468]<Unchanged Text Omitted>

9.3	Information Element Definitions
<Unchanged Text Omitted>
[bookmark: _Toc14044471]9.3.1.2	Cause
The purpose of the Cause IE is to indicate the reason for a particular event for the F1AP protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified, RL failure-RLC, Unknown or already allocated gNB-CU UE F1AP ID, 
Unknown or already allocated gNB-DU UE F1AP ID, 
Unknown or inconsistent pair of UE F1AP ID, 
Interaction with other procedure, 
Not supported QCI Value, 
Action Desirable for Radio Reasons, 
No Radio Resources Available, 
Procedure cancelled, Normal Release, ..., Cell not available, RL failure-others, UE rejection, Resources not available for the slice, AMF initiated abnormal release, Release due to Pre-Emption, PLMN not served by the gNB-CU, only CAG cells allowed, NID not supported, CAG(s) not supported)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified, Transport Resource Unavailable, ...)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,
Semantic Error,
Abstract Syntax Error (Falsely Constructed Message), Unspecified, ...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload, Not enough User Plane Processing Resources,
Hardware Failure,
O&M Intervention,
Unspecified, ...)
	



The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	RL Failure-RLC
	The action is due to an RL failure caused by exceeding the maximum number of ARQ retransmissions.

	Unknown or already allocated gNB-CU UE F1AP ID
	The action failed because the gNB-CU UE F1AP ID is either unknown, or (for a first message received at the gNB-CU) is known and already allocated to an existing context.

	Unknown or already allocated gNB-DU UE F1AP ID
	The action failed because the gNB-DU UE F1AP ID is either unknown, or (for a first message received at the gNB-DU) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE F1AP ID
	The action failed because both UE F1AP IDs are unknown, or are known but do not define a single UE context.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	Not supported QCI Value
	The action failed because the requested QCI is not supported.

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.

	Normal Release
	The action is due to a normal release of the UE (e.g. because of mobility) and does not indicate an error.

	Cell Not Available
	The action failed due to no cell available in the requested node.

	RL Failure-others
	The action is due to an RL failure caused by other radio link failures than exceeding the maximum number of ARQ retransmissions.

	UE rejection
	The action is due to gNB-CU’s rejection of a UE access request.

	Resources not available for the slice
	The requested resources are not available for the slice.

	AMF initiated abnormal release
	The release is triggered by an error in the AMF or in the NAS layer.

	Release due to Pre-Emption
	Release is initiated due to pre-emption.

	PLMN not served by the gNB-CU
	The PLMN indicated by the UE is not served by the gNB-CU.

	Only CAG cells are allowed
	The action fails because the UE is only allowed to access CAG cells.

	NID not supported
	The action fails because no SNPN(s) is supported in the request node.

	CAG(s) not supported
	The action fails because no PNI-NPN(s) is supported in the request node.



<Unchanged Text Omitted>
[bookmark: _Toc14044479]9.3.1.10	Served Cell Information
This IE contains cell configuration information of a cell in the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR CGI
	M
	
	9.3.1.12
	
	-
	

	NR PCI
	M
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	5GS TAC
	O
	
	9.3.1.29
	5GS Tracking Area Code
	-
	

	Configured EPS TAC
	O
	
	9.3.1.29a
	
	-
	

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	

	>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per TA. 
	YES
	ignore

	>NPN Support Information
	O
	
	9.3.1.x
	Supported NPNs per PLMN.
	–
	

	CHOICE NR-Mode-Info 
	M
	
	
	
	-
	

	>FDD
	
	
	
	
	-
	

	>>FDD Info
	
	1
	
	
	-
	

	>>>UL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>DL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>UL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>DL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>TDD
	
	
	
	
	-
	

	>>TDD Info
	
	1
	
	
	-
	

	>>> NR FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>> Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message defined in TS 38.331 [8].
	-
	

	RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	YES
	ignore

	Extended Served PLMNs List
	
	0..1
	
	This is included if more than 6 Served PLMNs is to be signalled.
	YES
	ignore

	>Extended Served PLMNs Item
	
	1 ..<maxnoofExtendedBPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per TA. 
	-
	

	>>NPN Support Information
	O
	
	9.3.1.x
	Supported NPNs per PLMN.
	–
	

	Cell Direction
	O
	
	9.3.1.78
	
	YES
	ignore

	Cell Type 
	O
	
	9.3.1.87
	
	YES
	ignore

	Broadcast PLMN Identity Info List
	
	0..<maxnoofBPLMNsNR-1>
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [8]. The PLMN Identities and associated information contained in this IE is provided in the same order as broadcast in SIB1.
	YES
	ignore

	>PLMN Identity List
	M
	
	Available PLMN List
9.3.1.65
	
	-
	

	>Extended PLMN Identity List
	O
	
	Extended Available PLMN List
9.3.1.76
	
	-
	

	>5GS-TAC
	O
	
	OCTET STRING (3)
	
	-
	

	>NR Cell Identity
	M
	
	BIT STRING (36)
	
	-
	

	>RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	-
	



	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is 6.

	maxnoofExtendedBPLMNs
	Maximum no. of Extended Broadcast PLMN Ids. Value is 6.

	maxnoofBPLMNsNR-1
	Maximum no. of PLMN Ids.broadcast in an NR cell minus 1. Value is 11.



<Unchanged Text Omitted>
[bookmark: _Toc14044535]9.3.1.65	Available PLMN List
This IE indicates the list of available PLMN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Available PLMN Item IEs
	
	1..< maxnoofBPLMNs >
	
	

	>PLMN Identity
	M
	
	9.3.1.14
	

	>CAG Id
	O
	
	9.3.1.y
	

	>HRNN
	O
	FFS
	
	Corresponds to the FFS defined in TS 38.331 [8].



	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is 6.



<Unchanged Text Omitted>
[bookmark: _Toc14044546]9.3.1.76	Extended Available PLMN List
This IE indicates the list of available PLMN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended Available PLMN Item IEs
	
	1..< maxnoofExtendedBPLMNs >
	
	

	>PLMN Identity
	M
	
	9.3.1.14
	

	>CAG Id
	O
	
	9.3.1.y
	

	>HRNN
	O
	FFS
	
	Corresponds to the FFS defined in TS 38.331 [8].



	Range bound
	Explanation

	maxnoofExtendedBPLMNs
	Maximum no. of Extended Broadcast PLMN Ids. Value is 6.



<Unchanged Text Omitted>
[bookmark: _Toc14044553]9.3.1.83	UAC Assistance Information
This information element contains assistance information helping the gNB-DU to set parameters for Unified Access Class barring.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UAC PLMN List
	
	1
	
	

	>UAC PLMN Item
	
	1..<maxnoofUACPLMNs>
	
	

	>>PLMN Identity
	M
	
	9.3.1.14
	

	>>UAC Type List
	
	1
	
	

	>>>UAC Type Item
	
	1..<maxnoofUACperPLMN>
	
	

	>>>>UAC Reduction Indication
	M
	
	9.3.1.85
	

	>>>>CHOICE UAC Category Type
	M
	
	
	

	>>>>>UAC Standardized
	
	
	
	

	>>>>>> UAC Action
	M
	
	9.3.1.84
	

	>>>>>UAC Operator Defined
	
	
	
	

	>>>>>>Access Category
	M
	
	INTEGER (32..63, …)
	Indicates the operator defined Access Category as defined in subclause 6.3.2 in TS 38.331 [8].

	>>>>>>Access Identity
	M
	
	BIT STRING (SIZE(7))
	Indicates whether access attempt is allowed for each Access Identity as defined in subclause 6.3.2 in TS 38.331 [8].

	>>NID
	O
	
	9.3.1.z
	



	Range bound
	Explanation

	maxnoofUACPLMNs
	Maximum no. of UAC PLMN Ids. Value is 12.

	maxnoofUACperPLMN
	Maximum no. of signalled categories per PLMN. Value is 64.



<Unchanged Text Omitted>
[bookmark: _Toc14044507][bookmark: _Toc14044505]9.3.1.x	NPN Support Information
This IE indicates the NPN support information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CAG Information
	
	0..1
	
	

	>CAG Id
	M
	
	9.3.1.y
	

	>HRNN
	O
	FFS
	
	Corresponds to the FFS defined in TS 38.331 [8].

	NID Information
	
	0..1
	
	

	>NID
	M
	
	9.3.1.z
	

	>HRNN
	O
	FFS
	
	Corresponds to the FFS defined in TS 38.331 [8].



9.3.1.y	CAG ID
This IE uniquely identifies a CAG per PLMN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CAG ID
	M
	
	FFS
	Corresponds to the FFS defined in TS 38.331 [8].



9.3.1.z	NID
This IE uniquely identifies a SNPN per PLMN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NID
	M
	
	FFS
	Corresponds to the FFS defined in TS 38.331 [8].



<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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