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1. Introduction
At RAN3#107bis-e meeting, the F1 aspects of NPN were discussed and the following open issues were captured in [1]. 
· Whether SIB10 is needed at gNB-CU and whether it should be included in gNB-DU System Information IE;
· Whether to introduce cause value(s) for non-UE associated procedure related scenarios, and their intended usage;
· Whether to introduce cause value(s) for UE associated procedure related scenarios, and their intended usage;
· Discussion on validity of scenario for shared-DU with dedicated logical-CU per SNPN;
· Whether to include PNI-NPN info in UE associated procedures, e.g., for purpose of manual selection; to be continued...
In this paper, we discuss the above open issues over F1 (The shared-DU issue is discussed in our companion paper [5]).
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Served Cell Information NR
In the 9.3.1.10 Served Cell Information as follows, the semantics are included for the NPN Broadcast Information for Broadcast PLMN Identity Info List IE. But for the higher layer NPN Broadcast Information IE, the semantics is missing, which should be added e.g. “If this IE is included the content of the Served PLMNs IE in the Served Cell Information NR IE is ignored.” 
This also allows to align the XnAP and F1AP together, as discussed in our paper [6].
	>NPN Broadcast Information
	O
	
	9.3.1.y1
	If this IE is included the content of the PLMN Identity List IE in the Broadcast PLMN Identity Info List is ignored.
	YES
	reject

	Aggressor gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated aggressor gNB Set ID of the cell
	YES
	ignore

	Victim gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated Victim gNB Set ID of the cell
	YES
	Ignore

	NPN Broadcast Information
	O
	
	9.3.1.y1
	
	YES
	reject



Add semantics descriptions in the Served Cell Information NR IE to ignore the legacy PLMN identity.  
2.2 NPN Support Information
From the DU to CU at the interface messages, currently NID information is included. But the cell supported CAG information is still missing. Note that it was agreed in RAN3#105 meeting that 
· Over F1, need to signal cell supported list of CAG IDs from DU to CU.
Add the PNI-NPN Information in the NPN Support Information IE from the DU to the CU.
2.3 SIB10
At last RAN3 meeting, it is agreed that SIB10 is encoded by the gNB-DU. Below we discuss remaining issues on exchanging SIB10 between the gNB-CU and gNB-DU.  
(1) Does SIB10 need to be passed from DU to CU?
SIB10 includes the HRNNs of NPNs, which is a part of the serving cell configuration information. This information is needed to be known by CU, for example: when two DUs set the same HRNN for different NPNs, CU can find this collision and take corresponding actions (e.g. alert to OAM or deactivate some cells of one DU). 
In addition, SIB10 can be provided to CU as part of the gNB-DU System Information IE, as shown in table 1. 
TABLE 1. gNB-DU System Information
	IE/Group Name
	Presence
	IE type
	Semantics description

	MIB message
	M
	OCTET STRING
	

	SIB1 message
	M
	OCTET STRING
	

	SIB10 message
	O
	OCTET STRING
	



SIB10 should be provided to CU, as part of the gNB-DU System Information IE.
(2) Who is responsible for configuring the parameters valueTag and areaScope associated with SIB10, CU or DU? 
Note that for SIB2~9, each SIB is associated with two parameters: valueTag and areaScope, and these two parameters are included in the SI-SchedulingInfo IE of SIB1. Following the same principle, the parameters valueTag and areaScope should also be configured for SIB10 and be included in SIB1.
For SIB2~9, the parameters valueTag and areaScope associated with each SIB are configured by CU. It needs to be discussed that which entity (CU or DU) is responsible for configuring the above parameters associated with SIB10. There are some candidate options:
· Option 1: DU is responsible for configuring valueTag and areaScope associated with SIB10, and DU does not informs CU of the configured parameters.  
· Option 2: DU is responsible for configuring valueTag and areaScope associated with SIB10, and DU informs CU of the configured parameters.  
· Option 3: CU is responsible for configuring valueTag and areaScope associated with SIB10, and CU informs DU of the configured parameters.  
Among the above options, we prefer option 3, since it follows the same mechanism for configuring the parameters associated with SIB2~9, and the corresponding messages/IEs for SIB2~9 can be easily extended for SIB10. 
If option 3 is adopted, the gNB-CU System Information IE can be changed as table 2. Note that SIB10 message is not include in the IE since the content of SIB10 is already known by DU.


 TABLE 2. gNB-CU System Information
	IE/Group Name
	Presence
	Semantics description

	SIB type to Be Updated List
	
	

	>SIB type to Be Updated Item IEs
	
	

	>>SIB type
	M
	Indicates a certain SIB block, e.g. 2 means sibType2, 3 for sibType3, etc. Values 6, 7, 8 and values 10 and higher are not applicable in this version of the specifications.

	>>SIB message
	MO
	SIB message containing SIB as defined in TS 38.331 [8].
Not applicable for SIB10.

	>>Value Tag
	M
	

	>>areaScope
	O
	

	SystemInformationAreaID
	O
	



The CU is responsible for configuring the parameters valueTag and areaScope associated with SIB10, and the configured parameters should be provided to DU as part of the gNB-DU System Information IE.
2.4 Cause value(s) 
(1) Cause value(s) for non-UE associated procedure
At the email discussions on CB #34 [2] and 35[3], different views were proposed on whether F1 should be failed due to full or partial mismatch of NPNs supported by CU and DU. 
In our opinion, the criterion for failing F1 are up to operators. For example, the operator may would like to fail F1 if a large portion of cells requested by DU cannot be activated. In this case, if the cause for a large portion of cells cannot being activated is that the SNPNs/PNI-NPNs requested by these cells are not supported by CU (CU-CP or CU-UP), the CU can fail F1 with a cause value “NPN not supported”, which helps DU to searches for more suitable CUs.  
(2) Cause value(s) for UE associated procedure
Currently a single Cause “NPN access denied” has been defined over Xn/NG. For F1, a single Cause “NPN access denied” is also enough since the gNB-CU understand whether this UE is SNPN UE or PNI-NPN UE.
Based on the above analysis, we have the following proposal:
Introduce the following cause values over F1: 
· “NPN not supported”  
· “NPN access denied”
2.5 Including PNI-NPN info in UE associated procedures 
RAN2 has sent to SA2 a LS R2-2002417 on manual CAG ID selection, including the following question:
Question 1.1; TO: SA2; CC: CT1: 
If a UE performs manual CAG selection and a successful registration, then whether the UE shall stay on cells supporting the manually selected CAG ID in RRC_CONNECTED state especially in the case when after registration the Allowed CAG List in the UE does not contain the manually selected CAG ID?
SA2 replied the LS in S2-2003640 as follows: 
If a UE performs manual CAG selection and registers successfully, it means that at least one CAG ID supported by the selected cell is in the list of Allowed CAG IDs in the UE's subscription. During successful registration, the CAG information including the list of Allowed CAG IDs is provided to the RAN. In RRC_CONNECTED state, UE mobility is under control of RAN. Since the selected cell is allowed for the UE according to the CAG information, RAN can keep the UE at the selected cell.
According to SA2’s reply, only the allowed CAG list should be provide to RAN. This means that the selected CAG ID cannot be retrieved by RAN and thereby cannot be included in the UE Context Setup.
Besides, as specified by SA2, the CAG ID is used only for access control, but not for e.g., RRM policy. Therefore, there is no need for gNB-CU to inform the gNB-DU of the allowed CAG list during the UE context procedure.  
The CAG information shall not be indicated in the UE Context Setup.  
3. Conclusion
In this paper, we have discussed open issues over F1 and have the following proposals,
1. Add semantics descriptions in the Served Cell Information NR IE to ignore the legacy PLMN identity.  
1. Add the PNI-NPN Information in the NPN Support Information IE from the DU to the CU.
1. SIB10 should be provided to CU, as part of the gNB-DU System Information IE.
CU is responsible for configuring the parameters valueTag and areaScope associated with SIB10, and the configured parameters should be provided to DU as part of the gNB-DU System Information IE.
Introduce the following cause values over F1: 
· “NPN not supported”  
·  “NPN access denied”
The CAG information shall not be indicated in the UE Context Setup.  
The corresponding TP for TS 38.473 is provided in Annex, and the corresponding TP for TS 38.470 is provided in [4]. 
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8.4.2	DL RRC Message Transfer
[bookmark: _Toc20955811][bookmark: _Toc29892905]8.4.2.2	Successful operation
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Figure 8.4.2.2-1: DL RRC Message Transfer procedure
If a UE-associated logical F1-connection exists, the DL RRC MESSAGE TRANSFER message shall contain the gNB-DU UE F1AP ID IE, which should be used by gNB-DU to lookup the stored UE context.If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established at reception of the DL RRC MESSAGE TRANSFER message.
If the Index to RAT/Frequency Selection Priority IE is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may use it for RRM purposes. If the Additional RRM Policy Index IE is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may use it for RRM purposes.
The DL RRC MESSAGE TRANSFER message shall include, if available, the old gNB-DU UE F1AP ID IE so that the gNB-DU can retrieve the existing UE context in RRC connection reestablishment procedure, as defined in TS 38.401 [4].
The DL RRC MESSAGE TRANSFER message shall include, if SRB duplication is activated, the Execute Duplication IE, so that the gNB-DU can perform CA based duplication for the SRB.
If the gNB-DU identifies the UE-associated logical F1-connection by the gNB-DU UE F1AP ID IE in the DL RRC MESSAGE TRANSFER message and the old gNB-DU UE F1AP ID IE is included, it shall release the old gNB-DU UE F1AP ID and the related configurations associated with the old gNB-DU UE F1AP ID.
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the DL RRC MESSAGE TRANSFER may contain the Redirected RRC message IE and use it as specified in TS 38.401 [4]. 
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the DL RRC MESSAGE TRANSFER may contain the PLMN Assistance Info for Network Sharing IE, if available at the gNB-CU and may use it as specified in TS 38.401 [4].
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the DL RRC MESSAGE TRANSFER may contain the SNPN Assistance Info for Network Sharing IE, the gNB-DU shall associate it with the PLMN Assistance Info for Network Sharing IE to identify the serving SNPN and may use it as specified in TS 38.401 [4].
If the DL RRC MESSAGE TRANSFER 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.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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[bookmark: _Toc20955814][bookmark: _Toc29892908][bookmark: _Toc36556845]8.4.3.1	General
The purpose of the UL RRC Message Transfer procedure is to transfer an RRC message as an UL PDCP-PDU to the gNB-CU. The procedure uses UE-associated signalling.
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Figure 8.4.3.2-1: UL RRC Message Transfer procedure
When the gNB-DU has received from the radio interface an RRC message to which a UE-associated logical F1-connection for the UE exists, the gNB-DU shall send the UPLINK RRC TRANSFER message to the gNB-CU including the RRC message as a RRC-Container IE. 
If the Selected PLMN ID IE is contained in the UL RRC MESSAGE TRANSFER message, the gNB-CU may use it as specified in TS 38.401 [4].
If the UL RRC MESSAGE TRANSFER message contains the New gNB-DU UE F1AP ID IE, the gNB-CU shall, if supported, replace the value received in the gNB-DU UE F1AP ID IE by the value of the New gNB-DU UE F1AP ID and use it for further signalling.
If the Selected SNPNID IE is contained in the UL RRC MESSAGE TRANSFER message, the gNB-CU shall associate it with the Selected PLMN ID IE to identify the selected SNPN and may use it as specified in TS 38.401 [4].
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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This message is sent by the gNB-CU to transfer information associated to an F1-C interface instance.
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

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-CU Name
	O
	
	PrintableString(SIZE(1..150,...))
	Human readable name of the gNB-CU. 
	YES
	ignore

	Cells to be Activated List
	
	0.. 1
	
	
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	List of cells to be activated
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

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

	>>gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU 
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled. 
	YES
	ignore

	>>Available SNPN Information
	O
	
	9.3.1.y2
	Indicates the Available SNPN Information.

	YES
	ignore

	gNB-CU RRC version 
	M
	
	RRC version 9.3.1.70
	
	YES
	reject

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore



	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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This message is sent by a gNB-CU to a gNB-DU to acknowledge update of information associated to an F1-C interface instance.
NOTE:	If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.
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

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cells to be Activated List
	
	0.. 1
	
	List of cells to be activated
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

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

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	>>Available SNPN Information
	O
	
	9.3.1.y2
	Indicates the Available SNPN Information.

	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Cells to be Deactivated List
	
	0.. 1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore



	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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This message is sent by the gNB-CU to transfer updated information associated to an F1-C interface instance.
NOTE:	If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.
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

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cells to be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

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

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	>>Available SNPN Information
	O
	
	9.3.1.y2
	Indicates the Available SNPN Information.

	YES
	ignore

	Cells to be Deactivated List
	
	0..1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	gNB-CU TNL Association To Add List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Information
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	M
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	gNB-CU TNL Association To Remove List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Transport Layer Address gNB-DU
	O
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-DU.
	YES
	reject

	gNB-CU TNL Association To Update List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Update Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	O
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	Cells to be barred List
	
	0..1
	
	List of cells to be barred.

	YES
	ignore

	>Cells to be barred List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> Cell Barred
	M
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	Protected E-UTRA Resources List
	
	0..1
	
	List of Protected E-UTRA Resources.
	YES
	reject

	>Protected E-UTRA Resources List Item
	
	1.. <maxCellineNB>
	
	
	EACH
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. maxCellineNB)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	-
	

	>> E-UTRA Cells List
	
	1
	
	List of applicable E-UTRA cells. 
	-
	

	>>> E-UTRA Cells List Item
	
	1 .. <maxCellineNB>
	
	
	-
	

	>>>>EUTRA Cell ID
	M
	
	BIT STRING (SIZE(28))
	Indicates the E-UTRAN Cell Global Identifier as defined in subclause 9.2.14 in TS 36.423 [9].
	-
	

	>>>>Served E-UTRA  Cell Information
	M
	
	9.3.1.64
	
	-
	

	Neighbour Cell Information List
	
	0..1
	
	
	YES
	ignore

	>Neighbour Cell Information List Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore



	Range bound
	Explanation

	maxCellingNBDU
	Maximum nunmerbs of cells that can be served by a gNB-DU. Value is 512.

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. Value is 32.

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.





<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.3.2	DL RRC MESSAGE TRANSFER
This message is sent by the gNB-CU to transfer the layer 3 message to the gNB-DU over the F1 interface.
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
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	Include it if RRCConnectionReestablishment is included in RRC-Container
	YES
	reject

	SRB ID
	M
	
	9.3.1.7
	
	YES
	reject

	Execute Duplication 
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	RRC-Container
	M
	
	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, or the DL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject

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

	UE Context not retrievable
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

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

	PLMN Assistance Info for Network Sharing
	O
	
	PLMN Identity
9.3.1.14
	
	YES
	ignore

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

	Additional RRM Policy Index
	O
	
	9.3.1.90
	
	YES
	Ignore

	SNPN Assistance Info for Network Sharing
	O
	
	9.3.1.x1
	
	YES
	reject



[bookmark: _Toc20955890][bookmark: _Toc29893002][bookmark: _Toc36556939]9.2.3.3	UL RRC MESSAGE TRANSFER
This message is sent by the gNB-DU to transfer the layer 3 message to the gNB-CU over the F1 interface.
Direction: gNB-DU gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SRB ID
	M
	
	9.3.1.7
	
	YES
	reject

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

	Selected PLMN ID
	O
	
	PLMN Identity
9.3.1.14
	
	YES
	reject

	New gNB-DU UE F1AP ID
	O
	
	gNB-DU UE F1AP ID
9.3.1.5
	
	YES
	reject

	Selected NID
	O
	
	9.3.1.x1
	
	YES
	reject



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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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, Multiple DRB ID Instances, Unknown DRB ID, NPN not supported, NPN access denied)
	

	>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.

	Multiple DRB ID Instances
	The action failed because multiple instances of the same DRB had been provided.

	Unknown DRB ID
	The action failed because the DRB ID is unknow.

	NPN not supported
	The action fails because no NPN is supported in the request node.

	NPN access denied
	DU requests CU to release UE context because NPN is not served by the CU.



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955914][bookmark: _Toc29893032]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.x2
	Supported NPNs per PLMN.
	YES
	reject

	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
	
	-
	

	>>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	 YES
	ignore

	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.x2
	Supported NPNs per PLMN.
	YES
	reject

	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
	
	-
	

	>NPN Broadcast Information
	O
	
	9.3.1.y1
	If this IE is included the content of the PLMN Identity List IE in the Broadcast PLMN Identity Info List is ignored.
	YES
	reject

	Aggressor gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated aggressor gNB Set ID of the cell
	YES
	ignore

	Victim gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated Victim gNB Set ID of the cell
	YES
	Ignore

	NPN Broadcast Information
	O
	
	9.3.1.y1
	If this IE is included the content of the Served PLMNs IE in the Served Cell Information NR IE is ignored.
	YES
	reject



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955922][bookmark: _Toc29893040][bookmark: _Toc36556977]9.3.1.18	gNB-DU System Information
This IE contains the system information generated by the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MIB message
	M
	
	OCTET STRING
	MIB message, as defined in TS 38.331 [8].


	SIB1 message
	M
	
	OCTET STRING
	SIB1 message, as defined in TS 38.331 [8].


	SIB10 message
	O
	
	OCTET STRING
	SIB10 message, as defined in TS 38.331 [8].






<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955947][bookmark: _Toc29893065][bookmark: _Toc36557002]9.3.1.42	gNB-CU System Information
This IE contains the system information encoded by the gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	SIB type to Be Updated List
	
	1
	
	
	
	

	>SIB type to Be Updated Item IEs
	
	1... <maxnoofSIBTypes>
	
	
	
	

	>>SIB type
	M
	
	INTEGER (2..32, ...)
	Indicates a certain SIB block, e.g. 2 means sibType2, 3 for sibType3, etc. Values 6, 7, 8 and values 10 and higher are not applicable in this version of the specifications.
	
	

	>>SIB message
	MO
	
	OCTET STRING
	SIB message containing SIB as defined in TS 38.331 [8].
Not applicable for SIB10.
	
	

	>>Value Tag
	M
	
	INTEGER (0..31, ...)
	
	
	

	>>areaScope
	O
	
	ENUMERATED (true, …)
	Indicates that a SIB is area specific. If the field is not present, the SIB is cell specific.
	YES 
	ignore

	SystemInformationAreaID
	O
	
	BIT STRING (SIZE (24))
	Indicates the system information area that the cell belongs to, if any.
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.1.x2	NPN Support Information
This IE contains NPN related broadcast information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Support Information
	M
	
	
	

	>SNPN Information
	
	
	
	

	>>NID
	M
	
	9.3.1.x1
	

	>PNI-NPN Information
	
	
	
	

	>>PNI-NPN Support List
	
	1..<maxnoofCAGsupported>
	
	

	>>>CAG ID
	M
	
	9.3.1.x3
	



	Range bound
	Explanation

	maxnoofCAGsupported
	Maximum no. of CAG IDs broadcast in a cell. Value is 12.






[bookmark: _Toc14044295]



3GPP
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20956003][bookmark: _Toc29893129]9.4.4	PDU Definitions
<Unchanged Text Omitted>
	id-SNPNAssistanceInfoForNetShar,
	id-SelectedNID

<Unchanged Text Omitted>
DLRRCMessageTransferIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-UE-F1AP-ID							CRITICALITY reject	TYPE GNB-CU-UE-F1AP-ID							PRESENCE mandatory	}|
	{ ID id-gNB-DU-UE-F1AP-ID							CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID							PRESENCE mandatory	}|
	{ ID id-oldgNB-DU-UE-F1AP-ID						CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID							PRESENCE optional	}|
	{ ID id-SRBID										CRITICALITY reject	TYPE SRBID											PRESENCE mandatory	}|
	{ ID id-ExecuteDuplication							CRITICALITY ignore	TYPE ExecuteDuplication							PRESENCE optional}|
	{ ID id-RRCContainer								CRITICALITY reject	TYPE RRCContainer									PRESENCE mandatory	}|
	{ ID id-RAT-FrequencyPriorityInformation			CRITICALITY reject	TYPE RAT-FrequencyPriorityInformation		PRESENCE optional	}|
	{ ID id-RRCDeliveryStatusRequest					CRITICALITY ignore	TYPE RRCDeliveryStatusRequest					PRESENCE optional }|
	{ ID id-UEContextNotRetrievable						CRITICALITY reject	TYPE UEContextNotRetrievable					PRESENCE optional }|
	{ ID id-RedirectedRRCmessage						CRITICALITY reject	TYPE OCTET STRING									PRESENCE optional }|
	{ ID id-PLMNAssistanceInfoForNetShar				CRITICALITY ignore	TYPE PLMN-Identity									PRESENCE optional }|
	{ ID id-new-gNB-CU-UE-F1AP-ID						CRITICALITY reject	TYPE GNB-CU-UE-F1AP-ID							PRESENCE optional }|
	{ ID id-AdditionalRRMPriorityIndex					CRITICALITY ignore	TYPE AdditionalRRMPriorityIndex				PRESENCE optional }|
	{ ID id-SNPNAssistanceInfoForNetShar				CRITICALITY reject	TYPE NID											PRESENCE optional
 },
	...
}

<Unchanged Text Omitted>
ULRRCMessageTransferIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-UE-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-UE-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-gNB-DU-UE-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-SRBID							CRITICALITY reject	TYPE SRBID							PRESENCE mandatory	}|
	{ ID id-RRCContainer					CRITICALITY reject	TYPE RRCContainer					PRESENCE mandatory	}|
	{ ID id-SelectedPLMNID					CRITICALITY reject	TYPE PLMN-Identity					PRESENCE optional		}|
	{ ID id-new-gNB-DU-UE-F1AP-ID			CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID				PRESENCE optional		}|
	{ ID id-SelectedNID						CRITICALITY reject	TYPE NID							PRESENCE optional
,
	...
}

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.4.5	Information Element Definitions
<Unchanged Text Omitted>
id-AvailableSNPNInformation,

<Unchanged Text Omitted>
CAG-SupportList ::= SEQUENCE (SIZE(1..maxnoofCAGsupported)) OF CAG-SupportList-Item

CAG-SupportList-Item ::= SEQUENCE {
	cAGID				CAGID,
	iE-Extensions		ProtocolExtensionContainer { { CAG-SupportList-Item-ExtIEs} } OPTIONAL
}

CAG-SupportList-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}


<Unchanged Text Omitted>
CauseRadioNetwork ::= 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,
	multiple-drb-id-instances,
	unknown-drb-id,
	NPN-not-supported, 
	NPN-access-denied
}

<Unchanged Text Omitted>
Cells-to-be-Activated-List-ItemExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-gNB-CUSystemInformation			CRITICALITY reject	EXTENSION GNB-CUSystemInformation			PRESENCE optional }|
	{ ID id-AvailablePLMNList				CRITICALITY ignore	EXTENSION AvailablePLMNList					PRESENCE optional }|
	{ ID id-ExtendedAvailablePLMN-List		CRITICALITY ignore	EXTENSION ExtendedAvailablePLMN-List		PRESENCE optional }|
	{ ID id-AvailableSNPNInformation		CRITICALITY ignore	EXTENSION BroadcastSNPN-ID-List				PRESENCE optional },
	...
}


<Unchanged Text Omitted>
GNB-DU-System-Information ::= SEQUENCE {
	mIB-message			MIB-message,
	sIB1-message		SIB1-message,
	sIB10-message		SIB10-message, 
	iE-Extensions		ProtocolExtensionContainer { { GNB-DU-System-Information-ExtIEs } } OPTIONAL,
	...
}

<Unchanged Text Omitted>
NPNSupportInfo ::= CHOICE {
	sNPN-Information		NID,
	pNI-NPN					CAG-SupportList,
	choice-extension		ProtocolIE-SingleContainer { { NPNSupportInfo-ExtIEs } } 
}

NPNSupportInfo-ExtIEs		F1AP-PROTOCOL-IES ::= {
	...
}

<Unchanged Text Omitted>
SIB10-message ::= OCTET STRING

<Unchanged Text Omitted>
SibtypetobeupdatedListItem ::= SEQUENCE {
	sIBtype 			INTEGER (2..32,...), 
	sIBmessage			OCTET STRING			OPTIONAL, 
	valueTag			INTEGER (0..31,...), 
	iE-Extensions	ProtocolExtensionContainer { { SibtypetobeupdatedListItem-ExtIEs } }	OPTIONAL,
	...
}

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.4.7	Constant Definitions
<Unchanged Text Omitted>
id-SNPNAssistanceInfoForNetShar					ProtocolIE-ID ::= aaa
id-SelectedNID									ProtocolIE-ID ::= bbb
id-AvailableSNPNInformation 									ProtocolIE-ID ::= ccc


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