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1 Introduction
RAN2 #107e sent one LS to RAN2 on the inter donor DU re-routing and source IP configuration [1] and another on IP address management in IAB network [2]
RAN2 #107e-bis sent one LS to RAN2 on the RRC Message Design for IAB IP Address Allocation [3] and another on the UL F1-C traffic mapping for intra-CU migration scenario [4].
RAN3 agreements on IP address management of the last meetings are captured in [5] and [6]. 
RAN3’s stage-2 description on topology adaptation and topological redundancy further provides insight on IP address management [7].
This paper discusses the implications of RAN3’s LSs, agreements and stage-2 drafts on RRC signalling and BAP layer functionality. 
2	Discussion
2.1	 UL mapping selection
RAN3’s LS states [1]:
	CU includes the mapping between the IPv4 address(es)/IPv6 prefix assigned to the IAB node, and the related donor-DU’s BAP address, in the RRC message when assign the IP address to the IAB node.



RAN3 further achieved the following agreement [5]:
	IAB node determines the IP address according to the BAP address of the destination IAB donor DU contained in the UL BH information IE, which is configured by the IAB-donor-CU in the UE CONTEXT SETUP/MODIFICATION REQUEST message



Implication:
The UL mapping selection and IP source address selection for UL packets are mutually interdependent: The source IP address carried by the UL packet must be anchored at the IAB-donor-DU, whose BAP address is contained in the BAP routing ID of the selected UL mapping. 
This constraint becomes important when the IAB-node has multiple IP addresses from different IAB-donor-DUs, e.g., because itself or one of its ancestor nodes is dual-connected. In this case, it can use IP multi-homing for F1-C traffic, i.e., route F1-C packets via any of the IAB-donor-DUs. 
Background: 
The interdependence between source-IP-address and routing path has the following reason: When the UL packet passes through the IAB-donor-DU into the wireline network it becomes subject to source-IP-address inspection. The packet may get dropped if the source IP address it carries is not local. This source-IP-address inspection has security reasons, i.e., to detect address spoofing.
The interdependence between source IP address and UL mapping should be explicitly captured in TS 38.340.
Proposal 1: TS 38.340 to capture that the source IP address of the UL packet must be anchored at the IAB-donor-DU, whose BAP address is contained in the BAP routing ID of the selected UL mapping. 

2.2 	DL mapping applies preference of IP address over IP address prefix
RAN3 achieved the following agreement [6]:
	The configured mapping in the IAB-donor-DU may be based on the IPv6 prefix assigned to an IAB node; the full address takes precedence over the corresponding prefix.



Implication:
When a DL packet arrives at the IAB-donor-DU, proper configuration allows that two DL mapping configurations match the same packet, where one DL mapping configuration contains an IPv6 prefix while the other contains in full IPv6 address. The two mappings may contain different BAP routing IDs and/or egress BH RLC channels. The above agreement states that in this case, the mapping with the full IPv6 address is given preference over the mapping containing the IPv6 prefix.

Background: 
The IAB-donor may allocate a full IPv6 prefix to the IAB-node and configure one DL mapping for this IPv6 prefix. The IAB-donor learns via F1AP about the full IPv6 addresses from IPv6 prefix, which the IAB-node uses for F1-C and individual F1-U GTP tunnel. It may then decide to configure specific DL mapping for with finer granularity, e.g., solely F1-C or a specific F1-U GTP tunnel.

The prioritization among multiple DL mappings the match an individual packet should be captured in TS 38.340.
Proposal 2: TS 38.340 to capture that in case two DL mappings match the same DL packet, the DL mapping containing a full IPv6 address has priority over the DL mapping containing an IPv6 prefix. 


2.3 	IP address replacement, addition and release
RAN3’s LS states [3]:
	IP addresses are updated via DL RRC signalling, where the updated address replaces the old one.



RAN3’s BL CR to TS 38.401 states for the topological redundancy procedure [7]:

	· 5.	The IAB-donor-CU sends a DL RRC MESSAGE TRANSFER message to the first parent node IAB-DU, which includes a generated RRCReconfiguration message. The RRCReconfiguration message may contain one or more TNL address(es) for the dual-connecting IAB-DU, which are anchored at the second-path IAB-donor-DU. The IAB-donor-CU can proactively obtain these TNL addresses from the second-path IAB-donor-DU. The TNL address allocation is not necessary if the first and second paths use the same IAB-donor-DU. 



Implication:
The IAB-donor can configure a new set of IP addresses via RRC where each IP address replaces a previously configured IP address. The new IP address configuration also includes a the BAP address of the IAB-donor-DU, where these new IP addresses are anchored. The replacement implies that the previously configured IP addresses are released.

It should also be possible, as can be derived from the BL CR to 38401, that the IAB-donor configures additional IP addresses together with the corresponding IAB-donor-DU’s BAP address without replacement, and that it can release IP addresses without simultaneously configuring new ones. 

Background: 
The IP-address replacement is used in case the IAB-MT performs a handover to anther parent underneath a different IAB-donor-DU. Since the path to the source IAB-donor-DU is discontinued with the execution of the handover, the corresponding IP addresses need to be released. Through RRC signalling of an explicit IP address, the IAB-node can keep all of the established GTP-tunnels without need for reconfiguration, and it simply swaps the IP address for each tunnel. Also, for F1-C, it can switch IP addresses using SCTP’s multi-homing capabilities.
In case the IAB-node or one of its ancestor nodes becomes dual-connected and the parent node resides under a different IAB-donor-DU, the IAB-donor needs to be able to configure a new set of IP addresses that can be used in addition to those configured before. In case the SCG-leg becomes removed, the corresponding IP addresses must be released again while the addresses on the MCG-leg can still be used.
Consequently, RRC IP address configuration should support both, IP address addition, replacement, and release. Further, to indicate that IP address replacement is associated with a handover command, it should be included in the handover command itself. This implies that IP address configuration is performed via RRCReconfiguration message.
Proposal 3: RRC signalling to support IP address addition, replacement and release. 
Proposal 4: Signaling for IP address replacement to be supported in HO command. 

2.3 	Update of default UL mapping 
RAN3’s LS states [4]:
	[bookmark: OLE_LINK3]Donor CU configures a default UL BAP routing ID and a default BH RLC channel to migrating IAB node in order to configure UL mapping for F1-C traffic on the target path, e.g. IKE handshake, SCTP chunks, during the handover preparation procedure.



Implication:
The new default UL mapping should be included in the HO command to indicate that it applies to the target path. The RRC signalling should allow configuration of the UL mapping independently of IP address allocation so that it is also possible to use OAM-based IP address allocation. The old UL mappings do not have to be explicitly released.
Background
The RRC-based IP replacement during IAB-MT handover includes the BAP address of the new IAB-donor-DU, where the new IP addresses are anchored. Since the old IP addresses have been released in the replacement, all UL mappings, that contain the BAP address of the previous IAB-donor-DU, have been implicitly released. Therefore, explicit release of UL mappings via RRC is not necessary.
Proposal 5: Signaling for default-UL-mapping replacement to be supported in HO command. 
Proposal 6: No explicit RRC signalling to be supported for the release of expired (default) UL mappings during IAB-MT handover.

2.4 	Usage-specific IP address allocation
RAN3’s LSs [2] and [3] hold provide a large list of agreements and descriptions on RRC IP address signalling. For smooth convergence on the IP address signalling, it is best to align the RRC signalling with the F1AP IP address allocation between IAB-donor-CU and IAB-donor-DU which is captured in draft BL CR to 38.473 [R3-202898]. Also, R2-2004750 provides a TP for the RRC IEs needed to support IP address request, report and allocation.

Proposal 7: Adopt TP to CR 38331 on IP address request, report and allocation in R2-2004750.

3	Conclusion
This paper discussed the implications of RAN3’s LSs, agreements and stage-2 drafts on RRC signalling and BAP layer functionality. The following proposals have been made:
Proposal 1: TS 38.340 to capture that the source IP address of the UL packet must be anchored at the IAB-donor-DU, whose BAP address is contained in the BAP routing ID of the selected UL mapping. 
Proposal 2: TS 38.340 to capture that in case two DL mappings match the same DL packet, the DL mapping containing a full IPv6 address has priority over the DL mapping containing an IPv6 prefix. 
Proposal 3: RRC signalling to support IP address addition, replacement and release. 
Proposal 4: Signaling for IP address replacement to be supported in HO command. 
Proposal 5: Signaling for default-UL-mapping replacement to be supported in HO command. 
Proposal 6: No explicit RRC signalling to be supported for the release of expired (default) UL mappings during IAB-MT handover.
Proposal 7: Adopt TP to CR 38331 on IP address request, report and allocation in R2-2004750.
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