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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN2#109b-e [1] has made the following agreements on IP address allocation:
	[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. 


Besides, RAN3 sent an LS [2] to RAN2, asking RAN2 to consider the RRC message for IP address indication, which is sent from IAB-node to IAB-donor-CU in the case of OAM-based IP address allocation.
	· 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.


According to the above agreements, either the CU or the OAM server can allocate the IP addresses of an IAB node. For the former case, IP address request and allocation are performed via RRC messages, and for the latter case, RRC message shall be used to indicate the IP allocation to the IAB-donor CU. In this contribution, we would like to discuss the RRC signalling for IP request and indication.
2. Discussion
There are two ways, i.e., IAB-donor-based IP address allocation and OAM-based IP address allocation, for IAB-nodes to acquire their IP addresses. For OAM-based IP address allocation, IAB-node informs IAB-donor-CU of the IP addresses assigned by OAM; for CU based IP address allocation, the IAB-donor-CU allocates the IP addresses to an IAB-node in response to an IP address request from the IAB node. 
Observation 1: To support both OAM-based and CU-based IP address allocation procedures respectively, both IP indication message and IP request message need to be defined.
To reduce standardization efforts, a unified RRC message supporting both IP indication and IP request functionalities can be considered. IAB-donor-CU is able to recognize the purpose of the RRC message being sent by IAB-nodes. It implicitly shows that no IP addresses are configured via OAM if IAB-donor-CU receives the RRC message without IP addresses, or explicitly requests IP addresses with a request indicator, then IAB-donor-CU can respond the IAB-node with the allocated IP addresses via RRCReconfiguration. If IP addresses are included in the RRC message, then it is sent as a notification to IAB-donor-CU, informing the IAB-donor-CU that IAB-node is configured with the allocated IP addresses. 
Proposal 1: A single RRC message is defined for both IP request and IP indication.
2.1. RRC message for IP request and IP indication
There are three candidate RRC messages for IP request and IP indication.
Option 1: updated RRCReconfigurationComplete;
Option 2: updated UEAssistanceInformation;
Option 3: a new RRC message.
We will discuss the three options respectively therein.
1) RRCReconfigurationComplete
Firstly we’d like to discuss the feasibility of using RRCReconfigurationComplete message for IP address request. If RRCReconfigurationComplete is adopted to request IP address, then the IAB-MT can only ask IP addresses during the RRC reconfiguration process, otherwise speaking, an IAB-node must wait for an RRC reconfiguration process initiated by the IAB-donor-CU to get the chance of requesting IP address. But according to the agreement from RAN3, the IAB-node should be able to send the IP request message at any time after network integration. So we can conclude that RRCReconfigurationComplete is not suitable for IP request as it is deeply decoupled with RRC reconfiguration process.
Observation 2: An IAB-node must wait for an RRC reconfiguration process initiated by the IAB-donor-CU to get the chance of requesting IP address, which is against the agreement from RAN3.
2) UEAssistanceInformation 
According to Section 5.7.4 of [3], UEAssistanceInformation is initiated upon the configuration of various preferences and the changes in preferences on power saving. 
Observation 3: UEAssistanceInformation is usually used for the UE to inform the network of its preferences rather than configuration.


Figure 1 UE Assistance Information ([3] Figure 5.7.4.1-1) 
Besides, UEAssistanceInformation can only be sent after the initial RRC Reconfiguration process. Noted that we agreed RRCReconfiguration is used to assign IP addresses, so if UEAssistanceInformation is adopted, the IP request process spontaneously bundles with the Reconfiguration process, this is against our initial principle of decoupling IP request from RRC configuration-related procedure. Additionally, since UEAssistanceInformation can only be sent after the very first RRC Reconfiguration process, so the initial RRCReconfiguration cannot be used to deliver IP addresses. 
Observation 4: UEAssistanceInformation can only be sent after the initial RRC Reconfiguration process, which leads to unnecessary delay for IP address indication/request.
3) A new RRC message 
If a new RRC message with no restrictions is used, an IAB node can request and/or report the IP address allocated by OAM server whenever it is needed, i.e., the restrictions due to reusing RRCReconfigurationComplete or UEAssistanceInformation are avoided. So we propose:
Observation 5: A new RRC message can be sent to the IAB-donor-CU or OAM server at any time if required.
Proposal 2: A new RRC message is defined for both IP request and IP indication.
2.2. Prohibit timer for IP request procedure 
Prohibit timer is used to prevent the UE from sending a message within a short duration of having already sent the same message beforehand. If the information carried by a message is almost the same as the last one, there is no need to send the information again. Prohibit timer can effectively avoid frequent transmissions with no significant benefits.
Unlike RRC messages used for notification or information transfer (such as UE capabilities or preferences), the IP request message reflects the demands of connection establishment for various traffic. Once there is a need of IP address, the message shall be sent immediately to meet the current requirements and avoid any delays as much as possible. Otherwise speaking, no timer is used to delay this message. Therefore we propose:
Proposal 3: Prohibit timer is not used for IP address request procedure.
3. Conclusion
In this paper, we give some guidelines to RRC signallings for IP request and indication. The observations and proposals are the following:
Observation 1: To support both OAM-based and CU-based IP address allocation procedures respectively, both IP indication message and IP request message need to be defined.
Observation 2: An IAB-node must wait for an RRC reconfiguration process initiated by the IAB-donor-CU to get the chance of requesting IP address, which is against the agreement from RAN3.
Observation 3: UEAssistanceInformation is usually used for the UE to inform the network of its preferences rather than configuration.
Observation 4: UEAssistanceInformation can only be sent after the initial RRC Reconfiguration process, which leads to unnecessary delay for IP address indication/request.
Observation 5: A new RRC message can be sent to the IAB-donor-CU or OAM server at any time if required.
Proposal 1: A single RRC message is defined for both IP request and IP indication.
Proposal 2: A new RRC message is defined for both IP request and IP indication.
Proposal 3: Prohibit timer is not used for IP address request procedure.
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