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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In the RAN3 #105bis meeting [1], RAN3 discussed IP address assignment to the IAB node, and reached the following agreements, communicated to RAN2 in [2]: 
	· 1. IAB node can obtain an IP address via OAM
· 2. The donor CU or donor DU can use OAM or DHCP to allocate IAB node IP address
· 3. IAB node can request one or more IP addresses from donor CU via RRC
· 4. CU can obtain IAB node IP address from donor DU via F1AP (other methods are not precluded)
· 5. CU can send IP address to IAB node via RRC
RAN3 agreements allow the possibility that the IAB node can derive its IP address (es) through the following RRC signalling:
· A RRC message is sent from the IAB node to IAB donor CU, which is used to request one or more IP addresses. 
· A RRC message is sent from the IAB donor CU to IAB node, which contains the IP address (es) of IAB node. 



RAN3 provided additional information regarding inter-donor DU rerouting and source IP configuration is [3]:RAN3 has discussed the inter donor DU re-routing and the source IP configuration, considering that the source IP filtering may deployed in the wireline intra-donor F1 network, and the IP address allocated to IAB DU is anchored at the IAB donor DU, the following agreements are achieved:
Inter-donor DU re-routing is not support, the UL BAP address is donor DU specific.
Current 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.

According to the above RAN3 agreement, in addition to providing the ability to request and configuration of IP addressed to an IAB-node using RRC signalling, this signalling must support a method to bind each configured IP address to the BAP address of the donor-DU that anchors that IP address.
Finally, in an additional LS from RAN3 [3] they have provided detailed information to RAN2 on the type and number of IP addresses/IP address prefixes that RRC is expected to be able to allocate to an IAB node [4]. In addition, RAN3 has identified that different addresses should be allocated to support different IAB-node usage (F1-C traffic, F1-U traffic and non-F1 traffic). Also, RAN3 added a requirement that if the IAB node’s IP addresses were configured by OAM, then RRC signalling should be able to report the type, number, and usage of these IP addresses to the IAB donor. 

RAN2 discussed the issue of IP address allocation via RRC in RAN2#109bis-e [5], and reached the following agreements and conclusions:· [023] An IAB node explicitly requests IP address(es) during integration in the NSA case. [Explicit means here that either an existing message (e.g. RRCReconfigurationComplete) is modified to explicitly include a request, or a new message is introduced to indicate a request.]
· [023] A single RRC message/procedure is adopted for IP address request, for both SA and NSA cases. 
· [023] For the IP address configuration by the CU, RRCReconfiguration message is used for both SA and NSA cases.
· Continue in the RRC discussion. 

In this contribution we discuss how RAN3’s requirements can be achieved and propose enhancements to RRC signalling to support their requirements for IAB-node IP address configuration and reporting. Furthermore, in a related contribution [6] we provided a draft CR to 38.331 detailing our proposed signalling and procedural enhancements.
Discussion
As discussed in the introduction, in RAN2#109bis-e it was agreed the RRC Reconfiguration message could be used for IP address configuration by the donor-CU to an IAB node. Furthermore, reference [4] provided detailed requirements from RAN3 to RAN2 on the type, number and usage of IP addresses/prefixes that RRC needs to support.
In addition to supporting the allocation if IPv4 addresses, IPv6 addresses, and IPv6 prefixes to the IAB node, the RRC signalling must also support the deletion and replacement of previously configured IP addresses/prefixes with new ones. We can address RAN3’s requirements by enhancing the RRC Reconfiguration message with the addition of a new IE for the configurations of IP addresses/prefixes. Furthermore, this IE should support both adding new IP addresses/prefixes configured for each of the stated usage types, and also the removal of previously configured IP addresses/prefixes.
Proposal 1: Enhance RRC Reconfiguration with a new IE that supports configuring IP addresses/prefixes to an IAB node, and the removal of previously configured IP addresses/prefixes, according to RAN3’s requirements.
In addition to the configuration of IP addresses/prefixes, RAN3 also requires that RRC support two additional functions: 
a) Reporting of IP addresses/prefixes and their usage, that were previously configured to the IAB node by OAM, and
b) Requesting the configuration of a number of IP addresses/prefixes per specific usage, from the IAB node.

There are two possible ways to support these requirements in RRC :
[bookmark: _Hlk37354988]Option 1: Define new RRC procedure to request IP addresses for the IAB node, and or report IP addresses already configured to the IAB node.
Option 2: Enhance existing RRC message(s) to support these requirements
Option 1 has the advantage of having no dependency on any other RRC procedure. Therefore, RAN2 can define a procedure specifically tailored to address the requirements of IP address request/allocation to an IAB node. On the other hand, it would seem that Option 1 should certainly have more specification impact than Option 2. Furthermore, IP address allocation is not typically within the scope of RRC but is simply being introduced to specifically address the limitations of the IAB architecture and the IAB integration procedure. In fact, some would argue that extending the IP layer to the IAB-DU was completely unnecessary to begin with. It seems unlikely that RAN2 would later find another feature beyond IAB were such a new IP allocation procedure would be beneficial.
Option 2 has the advantage of less specification impact compared to Option 1. The only real issue with Option 2 is to find an existing RRC message that would be appropriate for the IAB-MT to use in order to request an IP address. One possibility that has been proposed by several companies is to enhance the UEAssistanceInformation message for this purpose. This is the approach we have assumed in the related draft CR [6]. 
In [6] we introduced two new IEs to UEAssistanceInformation to support requesting the configuration of IP addresses/prefixes per usage type by the IAB node, and also reporting IP addresses/prefixes that have previoulsy been configured to the IAB node, along with their corresponding usage types. However, during the RRC email discussion [Post109bis-e][920][IAB], it appears that some companies may prefer to add one or more new RRC messages to support these functions. We do not see any strong advantage of defining new RRC messages for this purpose, as we see that such messages would provide functionality equivalent to enhancing UEAssistanceInformation. However, if RAN2 has a preference for this approach, it should be straight forward to define such new messaging and related procedures based in the enhancements to UEAssistanceInformation that we proposed in [6].
Proposal 2: RAN2 should discuss and select one of the following two options for IAB node IP address/prefix request and reporting via RRC:
Option 1: Enhance UEAssistanceInformation with new IEs to support this functionality [6]
Option 2: Define new RRC messages and procedure 
One limitation of using the UEAssistanceInformation message for requesting and reporting IP addresses/prefixes is that in the current specification this message is only supported on SRB1. For the ENDC case, it may be useful to enhance the specification to support UEAssistanceInformation message on SRB3 as well. Note that for ENDC as well as other deployment scenarios, the new functionality should at a minimum be supported for SRB1. Therefore, regardless of whether RAN2 selects option 1 or 2 above, the selected approach must be supported over SRB1 for ENDC.
Observation: Regardless of whether RAN2 selects option 1 or 2 above, the selected approach must be supported over SRB1 for ENDC.
Proposal 3: RAN2 consider supporting UEAssistanceInformation message on SRB3 specifically for the case of IAB IP address/prefix request and reporting.

Finally, RAN2 needs to consider how best to address RAN3’s requirement to provide a binding of each configured IP address to the BAP address of the donor-DU that anchors that IP address. It is useful to consider the use case when such a binding would be used. Per the current RAN2 (38.340) and RAN3 (38.475) specifications, the BAP sublayer normally derives BAP routing and BH RLC mapping information for UL traffic from the Uplink Traffic to Routing ID Mapping Configuration provided by F1AP. However, if appropriate configuration can not be found (e.g. if F1AP has not yet provided the configuration), the BAP layer can use default UL BAP configuration information provided by RRC. This default configuration would normally be used during the bootstrapping phase (before F1 has been setup). However, RAN3 has also recognized that a similar scenario may occur due to IAB node migration, if this results in the IAB node being connected to a different donor-DU than was previously serving it. In this case, the donor-CU can configure new IP addressed to the IAB node corresponding the new donor-DU. However, existing configuration information in Uplink Traffic to Routing ID Mapping Configuration would no longer match any of these IP addresses, and hence the default UL BAP configuration would be used. Unfortunately, this also may present a problem in the case of a dual-connected IAB node. If there is only one default UL BAP configuration, it is possible that this configuration maps to a different donor-DU. Therefore, if this default configuration is used, IP packets may be routed to the wrong donor-DU, and ultimately could be discarded due to source IP filtering on the wireline intra-donor F1 network. In order to address this issue we propose to allow the configuration of two different default UL BAP configurations, mapping to different donor-DUs.
Proposal 4: Enhance BAP-config to support two different default UL BAP configurations, mapping to different donor-DUs. IP addresses allocated to the IAB node using RRC should include a pointer to the appropriate default UL BAP configuration. 
RAN3 has further discussed the IP allocation for IAB-nodes and concluded that the RRC signalling for IAB IP address allocation should enable the following: 
· For IAB-donor-based IP address allocation: 
· An IAB-node can request from the IAB-donor-CU via UL RRC message:
· One 64-bit IPv6 address prefix or up to 8 full IPv6 addresses per specific usage, and/or 
· Up to 8 full IPv4 addresses per specific usage.
· Specific IP address/prefix usages are: F1-C traffic, F1-U traffic and non-F1 traffic. 
· The IAB-donor-CU indicates to the IAB-node via DL RRC message the full IPv6 addresses or IPv6 address prefixes and/or IPv4 addresses and the specific usage of each allocated full address and/or prefix.
· For OAM-based IP address allocation: 
· For OAM-based IP address allocation, the IAB-node indicates to the IAB-donor-CU via UL RRC message:
· One 64-bit IPv6 address prefix or up to 8 full IPv6 addresses, and/or 
· Up to 8 full IPv4 addresses.
· For each IP address/prefix allocated by the OAM, the IAB-node also indicates the specific usage.
· The same maximum number of allocated addresses/prefixes as for the IAB-donor-based IP address allocation applies.
· Specific IP address/prefix usages are: F1-C traffic, F1-U traffic and non-F1 traffic. 
· The purpose of indicating the OAM-allocated IP addresses to the IAB-donor-CU is to enable the IAB-donor-CU to configure the IAB-donor-DU with the mapping between the IP addresses/prefix allocated to the IAB-node and the corresponding DL BAP Routing IDs.
· The IAB-node should be able to send the abovementioned UL RRC messages at any time after network integration.
· The IAB-MT may need to first obtain OAM configuration (including the IP addresses and/or prefixes) via PDU session or PDN connection.
· For EN-DC, OAM connectivity may be obtained via LTE or via NR.
· IP addresses are updated via DL RRC signalling, where the updated address replaces the old one.

Conclusion
In this contribution we provided our view on the current discussion regarding IAB node IP address request/allocation using RRC and we propose a way forward.
We have the following observation and proposals:
Observation: Regardless of whether RAN2 selects option 1 or 2 above, the selected approach must be supported over SRB1 for ENDC.

Proposal 1: Enhance RRC Reconfiguration with a new IE that supports configuring IP addresses/prefixes to an IAB node, and the removal of previously configured IP addresses/prefixes, according to RAN3’s requirements.
Proposal 2: RAN2 should discuss and select one of the following two options for IAB node IP address/prefix request and reporting via RRC:
Option 1: Enhance UEAssistanceInformation with new IEs to support this functionality [6]
Option 2: Define new RRC messages and procedure 
Proposal 3: RAN2 consider supporting UEAssistanceInformation message on SRB3 specifically for the case of IAB IP address/prefix request and reporting.
Proposal 4: Enhance BAP-config to support two different default UL BAP configurations, mapping to different donor-DUs. IP addresses allocated to the IAB node using RRC should include a pointer to the appropriate default UL BAP configuration. 
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