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Introduction
For the inter Donor DU tunnelling the RAN3#114-bis-e meeting made following agreements:
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 
Following issues was still left open:
Whether the tunnel type is up to implementation. 
RAN3 further discusses how target donor-DU knows which tunnel a re-routed UL packet should be delivered to.  
This contribution discusses further about open issues.
Discussion
Inter donor-DU tunnel type
GTP tunnelling support is already mandatory in every standard DU implementation since that’s required for F1-U interface. To avoid implementation of additional tunnelling mechanism and to guarantee interoperability between donor DUs, the GTP tunnelling should also be supported in inter Donor DU tunnelling.
GTP support does not introduce additional specification work even if the tunnel is set up by the CU-CP over the control plane. The TNL info IE can be included in the messages used for configuring rerouting IP condition. Alternatively, GTP tunnel can be setup by the implementation. 
Proposal 1: GTP protocol support should be specified for inter donor DU tunnelling. 

How target donor-DU knows which tunnel a re-routed UL packet should be delivered to.
Four alternative options were on the table in RAN3#104-bis-e:
Option 1: Implementation
Option 2: Mapping between rerouting IP condition and the identity of the tunnel. 
Option 3: Mapping between rerouting IP condition and the identity of source donor-DU. 
Option 4: Mapping between rerouting IP condition and the IP address of the source donor-DU (i.e., the outer IP for the tunnel) RAN3#104-bis-e
RAN3#104-e made an agreement:
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.
It is up to donor-CU implementation about when to send to target donor-DU the information used for distinguishing the re-routed UL packets.
If donor-CU configures the IP condition to target donor-DU for determinations which packets are subject to inter donor-DU tunnelling, it would be reasonable to use the donor-CU configured IP condition also for mapping packets to tunnels.
The Option 3 does not apply very well for tunnelling mapping since currently there is no unique donor DU ID in the specifications that can be used across different topologies. 
In our opinion the Options 2 and 4 would be similar since the source donor-DU’s IP address can be  understood as tunnel identity. If the tunnel ID is not restricted to be an IP address only, various tunnelling mechanisms would be better supported. For instance, IP address + TEID (F-TEID) would apply better for current GTP stack implementations. Tunnel ID also allows flexibility for deployments, for example multiple tunnels could be easily supported between donor DUs.
In addition, target donor-DU may have multiple tunnels established to different source donor-DUs, e.g. for IAB1, the source donor-DU is DU2; for IAB2, the source donor-DU is DU3, etc. When the CU configures the IP address information in the target donor-DU, target donor-DU need to know the related tunnel, even the tunnel is statically established. For this reason, the information configured by the CU should include the IP address information, and the related tunnel information (e.g. an identity to identify the related tunnel). 
Proposal 2. The target donor-DU should map packets to inter donor-DU tunnels based on Option 2: Mapping between rerouting IP condition and the identity of the tunnel. The identity of the tunnel can be the IP address of the source donor-DU.
For Stage-3 implementation, 4 options were discussed in last meeting and Option 1 and Option 2 received most support. 
Option 1: GNB-CU CONFIGURATION UPDATE and the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE messages
Option 2: IAB TNL ADDRESS REQUEST message
Both options require a slight modification of the purpose of the related procedures. 
For Option 1, this may be different to the purpose of the CU/DU Configuration Update procedure, since the configured information is not “application level configuration data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface.”
For Option 2, current Request can be a request for new IP address to be allocated, or a request to remove previously allocated IP address. So it is feasible to extend the Request to be a request for configuring the IP address information for tunnel. 
We slightly prefer Option 2. 
Proposal 3. Enhance IAB TNL ADDRESS REQUEST message to include the IP address information and tunnel information.
Draft TP for TS38.473 BL CR can be found in the Annex section.

The XnAP interface require an update for CU1 to inform CU2 about the IP address of the IAB nodes, e.g. the IP address used as the source field of the UL IP packet sent by the migrating IAB and its descendant IABs. This may be supported by enhancing the new XnAP IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message, e.g. adding the IAB DU tunnel information, which is similar to the F1AP TP. 
Proposal 4. Enhance XnAP IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message to include the IP address information of the boundary IAB (and its descendant IABs).
Draft TP for TS 38.423 BL CR can be found in ([2]).

Conclusion
Proposal 1: GTP protocol support should be specified for inter donor DU tunnelling. 
Proposal 2. The target donor-DU should map packets to inter donor-DU tunnels based on Option 2: Mapping between rerouting IP condition and the identity of the tunnel. 
Proposal 3. Enhance IAB TNL ADDRESS REQUEST message to include the IP address information and tunnel information.
Proposal 4. Enhance XnAP IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message to include the IP address information of the boundary IAB (and its descendant IABs).
Draft TP for TS38.473 BL CR can be found in the Annex section.
Draft TP for TS 38.423 BL CR can be found in ([2]).
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The purpose of the IAB TNL Address Allocation procedure is to allocate TNL addresses to be used by the IAB-node(s).
NOTE:	This procedure is applicable for IAB-donor-DU, where the term "gNB-DU" applies to IAB-donor-DU, and the term "gNB-CU" applies to IAB-donor-CU.
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Figure 8.10.3.2-1: IAB TNL Address Allocation procedure: Successful Operation
[bookmark: _Hlk39568405]The gNB-CU initiates the procedure by sending the IAB TNL ADDRESS REQUEST message to the gNB-DU. 
If the IAB TNL ADDRESS REQUEST message contains the IAB IPv4 Addresses Requested IE, the gNB-DU shall allocate the individual TNL address(es) accordingly and include these IPv4 address(es) in the IAB TNL ADDRESS RESPONSE message. 
If the IAB TNL ADDRESS REQUEST message contains the IAB IPv6 Request Type IE, the gNB-DU shall allocate the individual IPv6 address(es) or IPv6 address prefix(es) accordingly and include these IPv6 address(es) or IPv6 address prefix(es) in the IAB TNL ADDRESS RESPONSE message.
If the IAB TNL ADDRESS REQUEST message contains the IAB TNL Addresses to Remove List IE, the gNB-DU shall consider that the TNL address(es) and/or TNL address prefix(es) therein are no longer used by the IAB-node(s). 
If the IAB TNL ADDRESS RESPONSE message contains the IAB TNL Address Usage IE in the IAB Allocated TNL Address List Item IE, the gNB-CU shall consider the indicated TNL address usage when allocating a TNL addressto an IAB-node. Otherwise, the gNB-CU shall consider that the TNL address can be used for all traffic when allocating the TNL address to an IAB-node.
If the IAB TNL ADDRESS REQUEST message contains the IAB DU Tunnel Information IE, the gNB-DU shall, if supported, forward the packets with the source IP address/IP prefix as indicated by this IE via an associated tunnel. 


----------------------Next change ------------------------
[bookmark: _Toc64448817][bookmark: _Toc66289476][bookmark: _Toc74154589][bookmark: _Toc81383333]9.2.9.5	IAB TNL ADDRESS REQUEST
This message is sent by the gNB-CU to request the allocation of IP addresses for IAB-node(s).
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

	IAB IPv4 Addresses Requested
	O
	
	IAB TNL Addresses Requested
9.3.1.101
	
	YES
	reject

	CHOICE IAB IPv6 Request Type
	O
	
	
	
	YES
	reject

	>IPv6 Address
	
	
	
	
	-
	

	>>IAB IPv6 Addresses Requested
	M
	
	IAB TNL Addresses Requested
9.3.1.101
	
	-
	

	>IPv6 Prefix
	
	
	
	
	-
	

	>>IAB IPv6 Address Prefixes Requested
	M
	
	IAB TNL Addresses Requested
9.3.1.101
	
	-
	

	IAB TNL Addresses To Remove List
	
	0..1
	
	
	YES
	reject

	>IAB TNL Addresses To Remove Item
	
	1..<maxnoofTLAsIAB>
	
	
	EACH
	reject

	>>IAB TNL Address
	M
	
	9.3.1.102
	
	-
	

	IAB DU Tunnel Information
	O
	
	9.3.1.x1
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofTLAsIAB
	Maximum no. of individual IPv4/IPv6 addresses or IPv6 address prefixes that can be allocated in one procedure execution. The value is 1024.
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This IE indicates the list of TNL addresses related to the UL packets to be forwarded over the inter-DU tunnel, e.g. the UL packets with source IP address field matches the ones indicated in this IE will be forwarded over the associated tunnel by the IAB-donor-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	IAB DU Tunnel Information
	
	1
	
	
	YES
	Ignore

	>IAB DU Tunnel Information Item
	
	1..< maxnoofTunnels>
	
	
	
	

	>>IAB DU tunnel identity
	
	
	
	
	
	

	>>>Source-DU TNL Address
	M
	9.3.2.3
	
	
	
	

	>>>GTP-TEID
	O
	9.3.2.2
	
	
	
	

	>>IAB TNL Address List 
	
	0..1
	
	
	
	

	>>>IAB TNL Address Item
	
	1..< maxnoofTLAsIAB>
	
	
	
	

	>>>>IAB TNL Address
	
	9.3.1.102
	
	
	
	



	Range bound
	Explanation

	maxnoofTunnels
	Maximum no. of tunnel information in one procedure execution. The value is 16 (FFS).

	maxnoofTLAsIAB
	Maximum no. of individual IPv4/IPv6 addresses or IPv6 address prefixes in one procedure execution. The value is 1024 (FFS).
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-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************

F1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	Candidate-SpCell-Item,
	Cause,
** Unaffected part is skipped **
	IAB-Allocated-TNL-Address-Item,
	IABv4AddressesRequested,
	IABDUTunnelInfo,
	TrafficMappingInfo,

** Unaffected part is skipped **
	id-SCGIndicator,
	id-SRSSpatialRelationPerSRSResource,
	id-IABDUTunnelInfo,
	maxCellingNBDU,
	maxnoofCandidateSpCells,
	maxnoofDRBs,
	maxnoofErrors,
	maxnoofIndividualF1ConnectionsToReset,
	maxnoofPotentialSpCells,
	maxnoofSCells,
	maxnoofSRBs,
	maxnoofPagingCells,
	maxnoofTNLAssociations,
	maxCellineNB,
	maxnoofUEIDs,
** Unaffected part is skipped **

-- **************************************************************
--
-- IAB TNL Address Allocation ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- IAB TNL ADDRESS REQUEST
-- **************************************************************



IABTNLAddressRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container		{ {IABTNLAddressRequestIEs} },
	...
}

IABTNLAddressRequestIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TransactionID						CRITICALITY reject	TYPE TransactionID								PRESENCE mandatory	}|
	{ ID id-IABv4AddressesRequested				CRITICALITY reject	TYPE IABv4AddressesRequested					PRESENCE optional	}|
	{ ID id-IABIPv6RequestType					CRITICALITY reject	TYPE IABIPv6RequestType							PRESENCE optional	}|
	{ ID id-IAB-TNL-Addresses-To-Remove-List	CRITICALITY reject	TYPE IAB-TNL-Addresses-To-Remove-List		PRESENCE optional	}|
	{ ID id-IABDUTunnelInfo						CRITICALITY ignore	TYPE IABDUTunnelInfo					PRESENCE optional	},
	...
}
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-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

F1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

** Unaffected part is skipped **
	maxnoofPRSresources,
	maxnoofTLAsIAB,
	maxnoofTunnels



FROM F1AP-Constants

** Unaffected part is skipped **
-- I

IAB-Barred	::=	ENUMERATED {barred, not-barred, ...}

IABConditionalRRCMessageDeliveryIndication ::= ENUMERATED {true, ...}

IABCongestionIndication ::= SEQUENCE {
	iAB-Congestion-Indication-List			IAB-Congestion-Indication-List,
	iE-Extensions	ProtocolExtensionContainer { { IAB-Congestion-Indication-List-ExtIEs } } OPTIONAL
}

IAB-Congestion-Indication-List-ExtIEs	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

IAB-Congestion-Indication-List ::= SEQUENCE (SIZE(1..maxnoofIABCongInd)) OF IAB-Congestion-Indication-Item

IAB-Congestion-Indication-Item ::= SEQUENCE {
	childNodeIdentifier				BAPAddress      FFS,
    bHRLCCHList		                BHRLCCHList	    OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { IAB-Congestion-Indication-ItemExtIEs } }	OPTIONAL
}

IAB-Congestion-Indication-ItemExtIEs F1AP-PROTOCOL-EXTENSION ::= { 
	...
}

IABDUTunnelInfo ::= SEQUENCE (SIZE(1..maxnoofTunnels)) OF IABTunnelInfo-Item


IABTunnelInfo-Item ::= SEQUENCE {
	iABDUTunnelIdentifier			IABDUTunnelIdentifier,
    iABTNLAddressList		          IABTNLAddressList	    OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { IABTunnelInfo-ItemExtIEs } }	OPTIONAL
}

IABTunnelInfo-ItemExtIEs F1AP-PROTOCOL-EXTENSION ::= { 
	...
}

IABDUTunnelIdentifier ::= SEQUENCE {
	sourceDUTNLAddress				TransportLayerAddress,
    gTP-TEID 						GTP-TEID	    OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { IABDUTunnelIdentifier-ExtIEs } }	OPTIONAL
}

IABDUTunnelIdentifier-ExtIEs F1AP-PROTOCOL-EXTENSION ::= { 
	...
}

IABTNLAddressList ::= SEQUENCE (SIZE(1.. maxnoofTLAsIAB)) OF IABTNLAddress 
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-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

F1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	ProcedureCode,
	ProtocolIE-ID

FROM F1AP-CommonDataTypes;

** Unaffected part is skipped **
maxnoofPRSresources						INTEGER ::= 64
maxnoofTunnels							INTEGER ::= xx



-- **************************************************************
--
-- IEs
--
-- **************************************************************


** Unaffected part is skipped **

id-EstimatedArrivalProbability						ProtocolIE-ID ::= 433
id-TRPType											ProtocolIE-ID ::= 434
id-SRSSpatialRelationPerSRSResource					ProtocolIE-ID ::= 435
id-IABDUTunnelInfo									ProtocolIE-ID ::= xxx

END
-- ASN1STOP 
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