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Introduction

 The following agreements were achieved in RAN3#114bis-e meeting. 

	The static tunnel can be configured by implementation or by donor-CU. Discussions on CU-based configuration are stopped for Rel17.

The release of IP prefixes and/or a list of IP address(es) of UL rerouted packets is left to donor-DU2 implementation.

CU1 sends to CU2 a list of potential IP prefixes and/or IP address(es) present in the source field of the UL packets to be transmitted from CU2’s donor-DU to CU1’s donor-DU


The static tunnel is configured by implementation in Rel17. But it is still controversial whether the tunnel type is also up to implementation. Besides, how target donor-DU knows which tunnel a re-routed UL packet should be delivered to, is undecided yet. In this contribution, we first focus on these two left issues, and then discuss the specification enhancement to support IP prefixes and/or IP address(es) transmission over F1 interface and Xn interface. 

Discussion

According to the agreements achieved in last RAN3 meeting, only implementation-based mechanism is considered in Rel17. That means OAM could configure donor-DU to establish a static tunnel. The related configuration, e.g. IP address (and maybe TEID) of the peer donor-DU, is provided by OAM to donor-DU as well. In this case, OAM determines the timing to establish the static tunnel and with whom the static tunnel is established. So it is natural for OAM to decide the tunnel type, e.g. IP-IP tunnel, GTP-U tunnel or others. RAN3 should not limit the tunnel type. 
Proposal 1: The type of the static tunnel is up to implementation.

It was agreed that target donor-DU determines the UL packet to be re-routed, by comparing IP prefixes and/or a list of IP address(es) configured by donor-CU, and the source address field of the UL IP packet. If an UL packet is to be re-routed, target donor-DU needs to know which donor-DU the packet should be delivered to. On the assumption of proposal 1, target donor-DU could decide the tunnel to be use based on OAM configuration. For example, OAM configures the mapping between a tunnel and the IP info (e.g. IP address(es)/IP prefix, or IP segment) related to the peer donor-DU. Upon receiving an IP packet to be re-routed, target donor-DU compares the source address field of the UL IP packet with the IP info related to peer donor-DUs. If there is a matched peer donor-DU, target donor-DU delivers the IP packet to the tunnel corresponding to the peer donor-DU.  

Proposal 2: It is suggested that target donor-DU selects a tunnel for a UL re-routed packet based on OAM configuration.
The following agreement was achieved in RAN3#114-e meeting.

Target donor-DU determines the UL packet to be re-routed, by comparing IP prefixes and/or a list of IP address(es) configured by donor-CU, and the source address field of the UL IP packet.

From the agreement, target donor-DU shall be configured with the IP prefix or IP address of the UL re-routed packet, and thus it can determine the packet to be re-routed. So, the current TS 38.473 needs to be enhanced to support such configuration. One solution is to enhance the existing GNB-CU CONFIGURATION UPDATE and GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE messages. Another solution is to use an IAB-specific F1 procedure due to the fact that the re-routing related configuration is IAB-specific. IAB TNL ADDRESS REQUEST message and IAB UP CONFIGURATION UPDATE REQUEST message are both IAB-specific messages. However, they are unsuitable because of their specific usages. The former is for IP address request for an IAB-node, and the later is used to update UP configuration at an IAB-node. In our opinion, a new IAB-specific F1 procedure could be defined to transmit the IP prefix or IP address of the UL re-routed packet.    

Proposal 3: RAN3 discusses the following 2 options and selects one of them.

Option 1: Target donor-DU receives the IP prefix or IP address of the UL re-routed packet via GNB-CU CONFIGURATION UPDATE and the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE messages.

Option 2:  A new IAB-specific F1 procedure is introduced to transmit the IP prefix or IP address of the UL re-routed packet.

Regarding inter-CU inter-donor-DU re-routing, it was agreed that CU1 sends to CU2 a list of potential IP prefixes and/or IP address(es) present in the source field of the UL packets to be transmitted from CU2’s donor-DU to CU1’s donor-DU. The Xn interface needs to be enhanced to support such configuration. The rerouted packet may be from the boundary or descendant node, so it is not appropriate to reuse existing UE-associated procedures. Actualy, inter-CU inter-donor-DU re-routing is IAB-specific. It is better to use an IAB-specific procedure for inter-CU inter-donor-DU re-routing. In last RAN3 meeting, it was agreed that the IAB Transport Migration Management procedure is defined to exchange information between two donor-CUs of a boundary node, for the purpose of managing the migration of the boundary and descendant node traffic between the topologies managed by the two IAB-donor-CUs. We think this procedure can be reused for exchanging information related to inter-CU inter-donor-DU re-routing as well.
Proposal 4: IAB Transport Migration Management procedure is used by CU1 to send to CU2 the list of potential IP prefixes and/or IP address(es) present in the source field of the UL packets to be transmitted from CU2’s donor-DU to CU1’s donor-DU.

TPs for IAB BL CR for TS 38.473 and TS 38.423 are presented in Annex.
Proposal 5: It is suggested to agree the TPs in Annex.  
Conclusion

In this contribution, we discuss the inter-donor-DU re-routing, and have the following proposals:

Proposal 1: The type of the static tunnel is up to implementation.

Proposal 2: It is suggested that target donor-DU selects a tunnel for a UL re-routed packet based on OAM configuration.
Proposal 3: RAN3 discusses the following 2 options and selects one of them.

Option 1: Target donor-DU receives the IP prefix or IP address of the UL re-routed packet via GNB-CU CONFIGURATION UPDATE and the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE messages.

Option 2:  A new IAB-specific F1 procedure is introduced to transmit the IP prefix or IP address of the UL re-routed packet.

Proposal 4: IAB Transport Migration Management procedure is used by CU1 to send to CU2 the list of potential IP prefixes and/or IP address(es) present in the source field of the UL packets to be transmitted from CU2’s donor-DU to CU1’s donor-DU.

Proposal 5: It is suggested to agree the TPs in Annex.  
Reference 

Annex   TPs to TS38.473  

Alternative 1: Enhancing GNB-CU CONFIGURATION UPDATE and the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE messages

<<<<<<<<<<<<<<<<<<<< Change Start >>>>>>>>>>>>>>>>>>>>
8.2.4
 gNB-DU Configuration Update

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.

NOTE:
Update of application level configuration data also applies between the gNB-DU and the gNB-CU in case the DU does not broadcast system information other than for radio frame timing and SFN, as specified in the TS 37.340 [8]. How to use this information when this option is used is not explicitly specified.

8.2.4.2
Successful Operation
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Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation

The gNB-DU initiates the procedure by sending a GNB-DU CONFIGURATION UPDATE message to the gNB-CU including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU responds with GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.

......<non-related part omitted>......
If UL Rerouted Traffic TNL Information List IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU, if supported, shall consider the received UL IP packet with the source IP address as indicated by this IE can be forwarded to another IAB-donor-DU via a tunnel.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.2.5
 gNB-CU Configuration Update 

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.

8.2.5.2
Successful Operation
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Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation

The gNB-CU initiates the procedure by sending a GNB-CU CONFIGURATION UPDATE message including the appropriate updated configuration data to the gNB-DU. The gNB-DU responds with a GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.

......<non-related part omitted>......
If UL Rerouted Traffic TNL Information List IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU, if supported, shall consider the received UL IP packet with the source IP address as indicated by this IE can be forwarded to another IAB-donor-DU via a tunnel.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.1.8
GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE

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

	>>IAB Info IAB-donor-CU
	O
	
	9.3.1.105
	IAB-related configuration sent by the IAB-donor-CU.
	YES
	ignore

	>>Available SNPN ID List
	O
	
	9.3.1.163
	Indicates the available SNPN ID list.

If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	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

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	reject

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-donor-DU.
	YES
	ignore

	UL Rerouted Traffic TNL Information List 
	
	0..1
	
	
	YES
	reject

	>UL Rerouted Traffic TNL Information List Item
	
	1 .. <maxnoofULReroutedTNLInformation>
	
	
	EACH
	reject

	>>UL Rerouted Traffic TNL Address
	M
	
	9.3.1.102
	
	-
	


	Range bound
	Explanation

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

	maxnoofULReroutedTNLInformation
	Maximum no. of individual IPv4/IPv6 addresses or IPv6 address prefixes allowed for UL traffic rerouting. The value is FFS.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.1.10
GNB-CU CONFIGURATION UPDATE

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

	>>IAB Info IAB-donor-CU
	O
	
	9.3.1.105
	IAB-related configuration sent by the IAB-donor-CU.
	YES
	ignore

	>>Available SNPN ID List
	O
	
	9.3.1.163
	Indicates the available SNPN ID list.

If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	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, ...)
	
	-
	

	>>IAB Barred
	O
	
	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 Identifier IE contained in the ECGI 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

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	reject

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-donor-DU.
	YES
	ignore

	UL Rerouted Traffic TNL Information List 
	
	0..1
	
	
	YES
	reject

	>UL Rerouted Traffic TNL Information List Item
	
	1 .. <maxnoofULReroutedTNLInformation>
	
	
	EACH
	reject

	>>UL Rerouted Traffic TNL Address
	M
	
	9.3.1.102
	
	-
	


	Range bound
	Explanation

	maxCellingNBDU
	Maximum numbers 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.

	maxnoofULReroutedTNLInformation
	Maximum no. of individual IPv4/IPv6 addresses or IPv6 address prefixes allowed for UL traffic rerouting. The value is FFS.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.4.4
PDU Definitions

-- ASN1START 

-- **************************************************************

--

-- PDU definitions for F1AP.

--

-- **************************************************************

>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<


SpatialRelationPerSRSResource,

IABCongestionIndication,


IABConditionalRRCMessageDeliveryIndication,


F1CTransferPathNRDC,


UL-Rerouted-Traffic-TNL-Information-List-Item 
>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<

id-SRSSpatialRelationPerSRSResource,

id-IABCongestionIndication,


id-IABConditionalRRCMessageDeliveryIndication,


id-F1CTransferPathNRDC,

id-UL-Rerouted-Traffic-TNL-Information-List,


id-UL-Rerouted-Traffic-TNL-Information-List-Item,

maxCellingNBDU,

>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<

maxnoofTRPs,

MaxnoofIABCongInd,


maxnoofULReroutedTNLInformation
>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<
-- **************************************************************

--

-- GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE

--

-- **************************************************************

GNBDUConfigurationUpdateAcknowledge ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { {GNBDUConfigurationUpdateAcknowledgeIEs} },


...

}

GNBDUConfigurationUpdateAcknowledgeIEs F1AP-PROTOCOL-IES ::= {

{ ID id-TransactionID





CRITICALITY reject
TYPE TransactionID







PRESENCE mandatory
}|

{ ID id-Cells-to-be-Activated-List


CRITICALITY reject
TYPE Cells-to-be-Activated-List



PRESENCE optional
}|


{ ID id-CriticalityDiagnostics



CRITICALITY ignore
TYPE CriticalityDiagnostics





PRESENCE optional
}|


{ ID id-Cells-to-be-Deactivated-List

CRITICALITY reject
TYPE Cells-to-be-Deactivated-List


PRESENCE optional
}|


{ ID id-Transport-Layer-Address-Info

CRITICALITY ignore
TYPE Transport-Layer-Address-Info


PRESENCE optional
}|


{ ID id-UL-BH-Non-UP-Traffic-Mapping

CRITICALITY reject
TYPE UL-BH-Non-UP-Traffic-Mapping


PRESENCE optional
}|


{ ID id-BAPAddress






CRITICALITY ignore  TYPE BAPAddress








PRESENCE optional }|


{ ID id-UL-Rerouted-Traffic-TNL-Information-List

CRITICALITY reject
TYPE UL-Rerouted-Traffic-TNL-Information-List


PRESENCE optional
},

...

}

>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<
-- **************************************************************

--

-- GNB-CU CONFIGURATION UPDATE

--

-- **************************************************************

GNBCUConfigurationUpdate ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { GNBCUConfigurationUpdateIEs} },


...

}

GNBCUConfigurationUpdateIEs F1AP-PROTOCOL-IES ::= {

{ ID id-TransactionID






CRITICALITY reject
TYPE TransactionID











PRESENCE mandatory
}|

{ ID id-Cells-to-be-Activated-List



CRITICALITY reject
TYPE
 Cells-to-be-Activated-List





PRESENCE optional
}|


{ ID id-Cells-to-be-Deactivated-List


CRITICALITY reject
TYPE
 Cells-to-be-Deactivated-List





PRESENCE optional
}|


{ ID id-GNB-CU-TNL-Association-To-Add-List

CRITICALITY ignore
TYPE
 GNB-CU-TNL-Association-To-Add-List



PRESENCE optional
}|


{ ID id-GNB-CU-TNL-Association-To-Remove-List
CRITICALITY ignore
TYPE
 GNB-CU-TNL-Association-To-Remove-List


PRESENCE optional
}|


{ ID id-GNB-CU-TNL-Association-To-Update-List
CRITICALITY ignore
TYPE
 GNB-CU-TNL-Association-To-Update-List


PRESENCE optional
}|


{ ID id-Cells-to-be-Barred-List




CRITICALITY ignore
TYPE
 Cells-to-be-Barred-List






PRESENCE optional
}|


{ ID id-Protected-EUTRA-Resources-List


CRITICALITY reject
TYPE
 Protected-EUTRA-Resources-List




PRESENCE optional
}|


{ ID id-Neighbour-Cell-Information-List


CRITICALITY ignore
TYPE
 Neighbour-Cell-Information-List




PRESENCE optional
}|


{ ID id-Transport-Layer-Address-Info


CRITICALITY ignore
TYPE
 Transport-Layer-Address-Info





PRESENCE optional
}|


{ ID id-UL-BH-Non-UP-Traffic-Mapping


CRITICALITY reject
TYPE
 UL-BH-Non-UP-Traffic-Mapping





PRESENCE optional
}|


{ ID id-BAPAddress







CRITICALITY ignore  TYPE 

BAPAddress











PRESENCE optional },


...

} 

Cells-to-be-Deactivated-List
::= SEQUENCE (SIZE(1.. maxCellingNBDU))
OF ProtocolIE-SingleContainer { { Cells-to-be-Deactivated-List-ItemIEs } }

GNB-CU-TNL-Association-To-Add-List

::= SEQUENCE (SIZE(1.. maxnoofTNLAssociations))
OF ProtocolIE-SingleContainer { { GNB-CU-TNL-Association-To-Add-ItemIEs } }

GNB-CU-TNL-Association-To-Remove-List
::= SEQUENCE (SIZE(1.. maxnoofTNLAssociations))
OF ProtocolIE-SingleContainer { { GNB-CU-TNL-Association-To-Remove-ItemIEs } }

GNB-CU-TNL-Association-To-Update-List
::= SEQUENCE (SIZE(1.. maxnoofTNLAssociations))
OF ProtocolIE-SingleContainer { { GNB-CU-TNL-Association-To-Update-ItemIEs } }

Cells-to-be-Barred-List


::= SEQUENCE(SIZE(1.. maxCellingNBDU)) OF ProtocolIE-SingleContainer { { Cells-to-be-Barred-ItemIEs } }

Cells-to-be-Deactivated-List-ItemIEs F1AP-PROTOCOL-IES
::= {


{ ID id-Cells-to-be-Deactivated-List-Item





CRITICALITY reject
TYPE
Cells-to-be-Deactivated-List-Item




PRESENCE mandatory
},


...

}

GNB-CU-TNL-Association-To-Add-ItemIEs F1AP-PROTOCOL-IES
::= {


{ ID id-GNB-CU-TNL-Association-To-Add-Item

CRITICALITY ignore
TYPE
 GNB-CU-TNL-Association-To-Add-Item


PRESENCE mandatory
},


...

}

GNB-CU-TNL-Association-To-Remove-ItemIEs F1AP-PROTOCOL-IES
::= {


{ ID id-GNB-CU-TNL-Association-To-Remove-Item

CRITICALITY ignore
TYPE
 GNB-CU-TNL-Association-To-Remove-Item


PRESENCE mandatory
},


...

}

GNB-CU-TNL-Association-To-Update-ItemIEs F1AP-PROTOCOL-IES
::= {


{ ID id-GNB-CU-TNL-Association-To-Update-Item

CRITICALITY ignore
TYPE
 GNB-CU-TNL-Association-To-Update-Item


PRESENCE mandatory
},


...

}

Cells-to-be-Barred-ItemIEs F1AP-PROTOCOL-IES
::= {


{ ID id-Cells-to-be-Barred-Item

CRITICALITY ignore
TYPE
 Cells-to-be-Barred-Item



PRESENCE mandatory
},


...

}

Protected-EUTRA-Resources-List ::= SEQUENCE (SIZE(1.. maxCellineNB))
OF ProtocolIE-SingleContainer { { Protected-EUTRA-Resources-ItemIEs } }

Protected-EUTRA-Resources-ItemIEs F1AP-PROTOCOL-IES
::= {


{ ID id-Protected-EUTRA-Resources-Item 




CRITICALITY reject 
TYPE Protected-EUTRA-Resources-Item






PRESENCE mandatory},


...

}

Neighbour-Cell-Information-List ::= SEQUENCE (SIZE(1.. maxCellingNBDU))
OF ProtocolIE-SingleContainer { { Neighbour-Cell-Information-ItemIEs } }

Neighbour-Cell-Information-ItemIEs F1AP-PROTOCOL-IES
::= {


{ ID id-Neighbour-Cell-Information-Item 




CRITICALITY ignore 
TYPE Neighbour-Cell-Information-Item






PRESENCE mandatory},


...

}
UL-Rerouted-Traffic-TNL-Information-List ::= SEQUENCE (SIZE(1.. maxnoofULReroutedTNLInformation))
OF ProtocolIE-SingleContainer { { UL-Rerouted-Traffic-TNL-Information-List-ItemIEs } }

UL-Rerouted-Traffic-TNL-Information-List-ItemIEs F1AP-PROTOCOL-IES
::= {


{ ID id-UL-Rerouted-Traffic-TNL-Information-List-Item 




CRITICALITY reject 
TYPE UL-Rerouted-Traffic-TNL-Information-List-Item






PRESENCE mandatory},


...

}

>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<
9.4.5
Information Element Definitions

-- ASN1START 

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<
-- U

>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<
UL-Rerouted-Traffic-TNL-Information-List-Item::= SEQUENCE {


uLReroutedTrafficTNLAddress

IABTNLAddress,


iE-Extensions




ProtocolExtensionContainer { { UL-Rerouted-Traffic-TNL-Information-List-Item-ExtIEs} } OPTIONAL

}

UL-Rerouted-Traffic-TNL-Information-List-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<
9.4.7
Constant Definitions

-- ASN1START 

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

maxnoofPRSresources





INTEGER ::= 64
maxnoofIABCongInd




    INTEGER ::= 1024
maxnoofULReroutedTNLInformation
       INTEGER ::= xxx
>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<
id-IABCongestionIndication






ProtocolIE-ID ::= xxx

id-IABConditionalRRCMessageDeliveryIndication

ProtocolIE-ID ::= xxx

id-F1CTransferPathNRDC







ProtocolIE-ID ::= xxx
id-UL-Rerouted-Traffic-TNL-Information-List 

ProtocolIE-ID ::= xxx
id-UL-Rerouted-Traffic-TNL-Information-List-Item
ProtocolIE-ID ::= xxx
END

-- ASN1STOP 

-------------------------------------------End of changes-------------------------------------------

Alternative 2: A new IAB-specific F1 procedure for re-routing
<<<<<<<<<<<<<<<<<<<< Change Start >>>>>>>>>>>>>>>>>>>>

8.1
List of F1AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	IAB Inter-Donor-DU Routing Configuration
	IAB INTER-DONOR-DU ROUTING REQUEST
	IAB INTER-DONOR-DU ROUTING RESPONSE
	IAB INTER-DONOR-DU ROUTING FAILURE


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8.10
IAB Procedures

8.10.0
General

In this version of the specification, the IAB procedures are used to configure IAB-donor-DU or IAB-DU.

NOTE: 
The IAB procedures are applicable for IAB-nodes and IAB-donor-DU, where the term "gNB-DU" applies to IAB-DU and IAB-donor-DU, and the term "gNB-CU" applies to IAB-donor-CU, unless otherwise specified.

8.10.x
IAB Inter-Donor-DU Routing Configuration
8.10.x.1
General

The IAB Inter-Donor-DU Routing Configuration Procedure is initiated by the gNB-CU in order to provide inter-donor-DU routing configuration information to the gNB-DU. The procedure uses non-UE associated signalling.

8.10.x.2
Successful Operation
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Figure 8.10.x.2-1: IAB Inter-Donor-DU Routing Configuration procedure: Successful Operation
The gNB-CU initiates the procedure by sending IAB INTER-DONOR-DU ROUTING REQUEST message to the gNB-DU. The gNB-DU replies to the gNB-CU with IAB INTER-DONOR-DU ROUTING RESPONSE.

If UL Rerouted Traffic TNL Information List IE is contained in the IAB INTER-DONOR-DU ROUTING REQUEST message, the gNB-DU, if supported, shall consider the received UL IP packet with the source IP address as indicated by this IE can be forwarded to another IAB-donor-DU via a tunnel.

8.10.x.3
Unsuccessful Operation
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Figure 8.10.x.3-1: IAB Inter-Donor-DU Routing Configuration procedure: Unsuccessful Operation
If the gNB-DU cannot accept the configuration, it shall respond with a IAB INTER-DONOR-DU ROUTING FAILURE and appropriate cause value.

If the IAB INTER-DONOR-DU ROUTING FAILURE message includes the Time To Wait IE, the gNB-CU shall wait at least for the indicated time before reinitiating the IAB INTER-DONOR-DU ROUTING REQUEST message towards the same gNB-DU.       
8.10.x.4
Abnormal Conditions

Not applicable.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.9
IAB messages
9.2.9.x
IAB INTER-DONOR-DU ROUTING REQUEST
This message is sent by the gNB-CU to provide the inter-donor-DU routing configuration information 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

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	UL Rerouted Traffic TNL Information List 
	
	1
	
	
	YES
	reject

	>UL Rerouted Traffic TNL Information List Item
	
	1 .. <maxnoofULReroutedTNLInformation>
	
	
	EACH
	reject

	>>UL Rerouted Traffic TNL Address
	M
	
	9.3.1.102
	
	-
	


	Range bound
	Explanation

	maxnoofULReroutedTNLInformation
	Maximum no. of individual IPv4/IPv6 addresses or IPv6 address prefixes allowed for UL traffic rerouting. The value is FFS.


9.2.9.y
IAB INTER-DONOR-DU ROUTING RESPONSE
This message is sent by the gNB-DU as a response to a IAB INTER-DONOR-DU ROUTING REQUEST message.

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
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.2.9.z
IAB INTER-DONOR-DU ROUTING FAILURE
This message is sent by the gNB-DU to indicate an inter-donor-DU routing configuration failure.

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
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Time to wait
	O
	
	9.3.1.13
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< End of changes >>>>>>>>>>>>>>>>>>>>

Annex   TP to TS38.423  

<<<<<<<<<<<<<<<<<<<< Change Start >>>>>>>>>>>>>>>>>>>>

8.x.a
IAB Transport Migration Management

8.x.a.1
General

The purpose of the IAB Transport Migration Management procedure is to exchange information between the F1-terminating IAB-donor-CU and the non-F1-terminating IAB-donor-CU of a boundary IAB-node, for the purpose of managing the migration of the boundary and descendant IAB-node traffic between the topologies managed by the two IAB-donor-CUs. 

The procedure is applicable to inter-donor partial migration, inter-donor RLF recovery and inter-donor topology redundancy cases. The procedure can be initiated by the F1-terminating IAB-donor-CU of the boundary IAB-node. The procedure can be used to set up, modify and release (e.g., for the purpose of revoking) the resources under the non-F1-terminating IAB-donor-CU used for serving the offloaded traffic. 

Editor’s NOTE: FFS on initiation by non-F1-terminating IAB-donor-CU of the boundary IAB-node via the same procedure.  

Editor’s NOTE: FFS on NUA or UA.

Editor’s NOTE: FFS on whether using “F1-terminating donor”&“non-F1-terminating donor” or using “NG-RAN Node 1”&”NG-RAN Node 2”

Editor’s NOTE: FFS on message name

8.x.a.2
Successful Operation
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Figure 8.x.a.2-1: IAB Transport Migration Management triggered by the F1-terminating donor, successful operation

The F1-terminating donor initiates the procedure by sending the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message to the non-F1-terminating IAB-donor.

The non-F1-terminating donor may respond with the IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE message by indicating:

-
Traffic accepted for offloading, within the Traffic Added Item IE;

-
Already offloaded traffic accepted for modification , within the Traffic Modified Item IE;

If the Traffic to Be Released Information IE is contained in the IAB TRANSPORT MIGRATION MANAGEMENTREQUEST message, the non-F1-terminating donor should release all offloaded traffic if the All Traffic Indication IE in the Traffic to Be Released Information IE is set to “true”, or release only the offloaded traffic indicated by the Traffic to Be Released Item IE in the Traffic to Be Released Information IE. 

If the IAB TNL Address Request IE is contained in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message, the non-F1-terminating donor should provide the allocated TNL address via the IAB TNL Address Response IE in the IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE message.

If UL Rerouted Traffic TNL Information List IE is contained in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message, the non-F1-terminating donor, if supported, shall consider to configure IAB-donor-DU with the UL rerouted traffic TNL address within the UL Rerouted Traffic TNL Information List IE.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.1.x.a
IAB TRANSPORT MIGRATION MANAGEMENT REQUEST

This message is sent by a F1-terminating IAB-donor-CU to a non-F1-terminating IAB-donor-CU of a boundary IAB-node, for the purpose of setting up, modifying, or releasing (e.g., for the purpose of revoking) the configuration for the migration of boundary and descendant node traffic between two IAB-donor-CUs.

Direction: F1-terminating donor CU ( non-F1-terminating donor CU.

FFS: Direction: Non-F1-terminating donor CU ( F1-terminating donor CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	IAB Boundary Node ID
	M
	
	FFS
	
	
	

	Traffic To Be Added List
	
	0..1
	
	
	YES
	reject

	>Traffic To Be Added Item
	
	1 .. <maxnoofTrafficIndexEntries>
	
	
	–
	

	>>Traffic Index
	M
	
	9.2.2.x0
	
	–
	

	>>Traffic Profile
	M
	
	9.2.2.x1
	
	–
	

	>>F1-terminating Topology BH Information
	M
	
	9.2.2.x2
	
	–
	

	Traffic To Be Modified List
	
	0..1
	
	
	YES
	reject

	>Traffic To Be Modified Item
	
	1 .. <maxnoofTrafficIndexEntries>
	
	
	–
	

	>>Traffic Index
	M
	
	9.2.2.x0
	
	–
	

	>>Traffic Profile
	O
	
	9.2.2.x1
	
	–
	

	>>F1-terminating Topology BH Information
	O
	
	9.2.2.x2
	
	–
	

	Traffic To Be Released Information
	O
	
	9.2.2.x4
	
	YES
	reject

	IAB TNL Address Request 
	O
	
	9.2.2.x5
	
	YES
	reject

	UL Rerouted Traffic TNL Information
	O
	
	9.2.2.x14
	
	YES
	reject


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.2.x14
 UL Rerouted Traffic TNL Information
This IE indicates the IP prefixes or IP address(es) present in the source field of the UL packets to be transmitted between IAB-donor-DUs via a tunnel.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UL Rerouted Traffic TNL Information List 
	
	1
	
	

	>UL Rerouted Traffic TNL Information List Item
	
	1..<maxnoofTLAsIAB>
	
	

	>>UL Rerouted Traffic TNL Address
	M
	
	9.2.2.x12
	


	maxnoofULReroutedTNLInformation
	Maximum no. of individual IPv4/IPv6 addresses or IPv6 address prefixes allowed for UL traffic rerouting. The value is FFS.
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