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1  Introduction

At last RAN3 meeting [1], we have the following agreements on F1AP over LTE.

· The F1-C IP packet over the LTE leg includes the SCTP/IP header.
· When an LTE leg is configured, it can be used for F1-C. It is out of RAN3 scope to design how to perform the configuration.
· It is up to Donor-CU to decide to only configure LTE leg, or only configure NR leg, or configure both LTE leg and NR leg, for F1-C.

· When both LTE leg and NR leg are configured, it is up to node implementation to select a leg for F1-C transfer.

· The existing security requirements for F1-C apply to F1-C over LTE leg as well. The F1-C over LTE leg reuses the existing security mechanisms for F1-C interface.

· Separate IP address pairs {IAB-DU’s IP address, CU’s IP address} should be used for NR leg and LTE leg. FFS on whether same SA/NSA IP address allocation procedures for the IP address assignment for F1-C over LTE leg.

· No impact to X2 interface on setting up LTE leg for F1-C.
In this paper, we will continue to discuss the remaining issues on the IP address allocation for supporting F1AP over LTE.
2  Discussion
2.1 IP address allocation for supporting F1-AP over LTE
Based on the above agreements, we can see that separate IP address pairs should be used for NR leg and LTE leg in NSA case. And in previous RAN3 meetings, it has been agreed that “both OAM and IAB-donor can assign IP addresses to an IAB-node.” So, we think the same principle is applicable for the IAB node to obtain IP address for the F1-C over LTE leg transmission.
IAB-donor-based IP address assignment:

In NSA case, RAN3 has agreed that which leg is configured for F1-C transmission is up to the IAB-donor-CU. Therefore, if the IAB-donor-CU configures LTE leg to transmit F1-C, it is reasonable for donor-CU to decide whether to assign IP addresses for LTE leg, rather than based on the request of IAB-node. That is to say, IAB-node only requests donor-CU to assign IP address, and it is up to donor-CU to decide whether and which IP address is allocated for LTE leg.

Observation 1: In NSA case, IAB-node only needs to requests IP address from the IAB-donor-CU, and it is up to donor-CU to decide whether and which IP address is allocated for LTE leg.
Proposal 1: For IAB-donor-based IP address assignment, the IAB-donor-CU indicates whether the assigned IP address to IAB-node is for LTE leg or NR leg when sending the allocated IP address(es) to the IAB-node.
OAM-based IP address assignment:
In NSA case, the IAB-donor-CU only needs to configure the IAB-donor-CU with the mapping between the IP address allocated to the IAB-node and DL BAP routing IDs to donor-DU for NR leg. Therefore, it is necessary for the IAB-donor-CU to know the IP addresses used for NR leg. In this case, after IAB-node obtains the assigned IP addresses from OAM, it can decide which IP addresses are used for NR leg, and inform the IAB-donor-CU about the IP addresses used only for NR leg to configure DL mapping.
The IAB-node can trigger an SCTP association establishment to donor-CU via LTE leg. Then, based on the IP address carried in the received SCTP signalling, the IAB-donor-CU can implicitly know the IP address used for LTE leg. Therefore, IAB-node does not need to explicitly notify the IAB-donor-CU of the IP address for LTE leg again, which can effectively reduce the signalling overhead. 
Observation 2: If IAB node obtains IP address from OAM in the NSA case, the IAB-donor-CU can implicitly know the IP address used for LTE leg, based on the IP address carried in the received SCTP signalling via MCG.

Proposal 2: For OAM-based IP address assignment, IAB-node only informs the IAB-donor-CU of the IAB-node’s IP addresses for NR leg. 
2.2 Further RAN3 impact of IP address allocation
In the existing mechanism, SRB3 on SCG between UE and SN is optional in NSA case. If SRB3 exists, UE can send NR RRC message through SCG directly to SN. Otherwise, UE can only send NR RRC message to SN through MCG. Similar to UE, when IAB-node operates in NSA mode, the same mechanism can be reused. 
Currently, RAN2 has the following agreements on IP address allocation in [2]:
· 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.]
· A single RRC message/procedure is adopted for IP address request, for both SA and NSA cases.

· For the IP address configuration by the CU, RRCReconfiguration message is used for both SA and NSA cases. 
In case of SRB3 exist for the IAB-MT, the IAB-node can explicitly request/report IP address from/to the IAB-donor-CU via SRB3 on NR leg, and donor-CU also can send the assigned IP address to IAB-node via SRB3, which has no impact on RAN3. 
In case of no SRB3, all IP address allocation related messages between IAB-node and the IAB-donor-CU need to be transmitted through the LTE leg. 
· For IP address allocation, RAN2 has agreed that donor-CU uses RRCReconfiguration message to send the assigned IP addresses to IAB-node. Currently, the existing LTE Uu and X2 interface already support the transmission of this message.
· For IP address request/report, RAN2 only has agreed that either an existing message (e.g. RRCReconfigurationComplete) or a new message can be used for IP address request. According to current RAN2 email discussion, most companies prefer to use a new message for IP address request/report to donor-CU in both SA and NSA mode. If agreed, how to transmit this new message over LTE Uu and X2 interface needs to be clarified. 

Proposal 3: If RAN2 allows to use a new RRC message for IP address request/report from/to the IAB-donor-CU via LTE leg+X2 interface in NSA case, how to transmit this message over X2 interface needs to be clarified by RAN3, e.g. to modify RRC Transfer message or define a new X2AP message. 
3  Conclusion
This paper continues to discuss the remaining issues on F1AP over LTE, and we have the following observations and proposals:
Observation 1: In NSA case, IAB-node only needs to requests IP address from the IAB-donor-CU, and it is up to donor-CU to decide whether and which IP address is allocated for LTE leg.
Observation 2: If IAB node obtains IP address from OAM in the NSA case, the IAB-donor-CU can implicitly know the IP address used for LTE leg, based on the IP address carried in the received SCTP signalling via MCG.

Proposal 1: For IAB-donor-based IP address assignment, the IAB-donor-CU indicates whether the assigned IP address to IAB-node is for LTE leg or NR leg when sending the allocated IP address(es) to the IAB-node.

Proposal 2: For OAM-based IP address assignment, IAB-node only informs the IAB-donor-CU of the IAB-node’s IP addresses for NR leg. 
Proposal 3: If RAN2 allows to use a new RRC message for IP address request/report from/to the IAB-donor-CU via LTE leg+X2 interface in NSA case, how to transmit this message over X2 interface needs to be clarified by RAN3, e.g. to modify RRC Transfer message or define a new X2AP message. 
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