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[bookmark: _Ref7619946]Introduction
In the SI, RAN3 discussed CP alternatives for IAB under NSA operation, using SRB on LTE uu interface for carrying F1-C messages to IAB-node MT, and agreed the related TP in TR38.874 [1][2]. The current WID captures related E-UTRAN enhancement as an objective as follows [3].

	· Specification of procedures for IAB-node integration and topology adaptation, including [RAN3-led, RAN2]:
· Procedures for IAB-node integration for SA and NSA modes, including enhancements needed to E-UTRAN for NSA mode. 
· Specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU), and between different IAB-donors. Migration of IAB-node could be network-controlled or could be due to BH RLF. 
Support for route redundancy and route selection based on multi-connectivity (e.g. TR 38.874 clause 9.7), leveraging existing NR solutions as well as NR-NR DC, without additional RAN1 work. (see NOTE1).



Discussion
2.1	Conclusion from SI
The followings are the excerpt form the TR, which was agreed in RAN3#101bis [1][2].

	NSA operation:
In CP alternatives where the IAB-node potentially uses an SRB to carry F1-AP to the IAB-donor, when the IAB-node operates in SA with NGC (described as "Option a" and "Option b" in Section 6.1.2), the SRB uses the NR air interface. In case the IAB-node operates in NSA with EPC (described as "Option c" in Section 6.1.2), for those CP alternatives the SRB may be carried over the LTE air interface.
For downlink, the IAB-donor CU could send the RRC message for the IAB-node MT to MeNB first via X2AP RRC transfer message. And then, the MeNB could send the RRC message received in the X2AP RRC transfer message to the corresponding IAB-node MT. However, X2AP RRC transfer message is not used for DL RRC message transfer in the current specification.



	NSA-based IAB-node integration has the following phases:
Phase 1: IAB-node MT part setup. In this phase, IAB-node MT part performs the connection setup procedure and authentication via LTE RRC signaling to the LTE network. The eNB then configures the IAB-node MT part with an NR measurement configuration in order to perform discovery, measurement, and measurement reporting of candidate parent IAB-nodes to the eNB. The IAB-node MT part then connects to the parent IAB-node's DU and CU via the EN-DC SN addition procedure.
Phase 2-1: Routing update. In this phase, routing information is updated on the IAB-node's parent and its ancestor nodes to establish an NR backhaul path between IAB-node and IAB-donor.
Phase 2-2: IAB-node DU part setup. The IAB-node's DU performs F1-AP setup procedure. It can use the same transport over the NR backhaul as in SA mode. Alternatively, it may leverage SRBs over LTE and the X2 connection between eNB and CU for the transport of F1-AP as outlined in section 8.3.4. Both alternatives can be further studied, considering robustness and overhead of transmissions on the LTE or NR carrier(s).
Phase 3: The IAB-node DU provides service to UEs or to other integrated IAB-nodes via NR and the IAB-node MT maintains connectivity with the LTE eNB and parent IAB-node.



Based on the current description from TR38.874, we can observe the following.

[bookmark: Observation1]Observation 1:
Based on TR38.874, under IAB NSA operation, two SRB alternatives can be considered for F1-AP setup procedure. 
· Option1: Use same transport over the NR backhaul as in SA mode
· Option2: Use leveraged SRBs over LTE and the X2 connection between eNB and donor CU



Figure: UE and IAB-node operate in NSA with EPC



2.2	Analysis on two options
In this section, we analyze two options in terms of standard impact, robustness, overhead, and security.

	
	Option1
	Option2

	Overview
	Use same transport over the NR backhaul as in SA mode
	Use leveraged SRBs over LTE and the X2 connection between eNB and donor CU

	RAN2 standard impact
	😊 No additional impact, just reusing SA mechanism
	😐 Little impact. New RRC message is needed to carry F1-C messages via LTE uu interface

	RAN3 standard impact
	😊 No additional, just reusing SA mechanism
	😐 Little impact. Enhancement for X2AP RRC transfer message, so that the message can carry F1-C messages

	Robustness
	☹ Less robustness, since operators are forced to use unreliable mmWave for controlling IAB nodes
	😊 More robustness, since operators can use more reliable LTE sub6 spectrum for controlling IAB nodes

	Overhead
	No difference among two options
	No difference among two options

	Security
	😊 No additional security, just reusing SA mechanism
	☹ F1-C is encrypted with IP sec and new RRC message is encrypted with PDCP, so it may result in nested security


Table:  Analysis on Option1/2

Based on the above table, the following can be observed.

[bookmark: Observation2]Observation 2:
Option1 has no additional standard impact, overhead and security, however in terms of robustness, it is not so good, since IAB system is forced to rely on less reliable mmWave.

[bookmark: Observation3]Observation 3:
Option2 has some additional standard impact, however in terms of robustness, it provides more robustness IAB control using more reliable LTE sub6 spectrum.

[bookmark: Observation4]Observation 4:
From operator’s perspective, to achieve stable IAB operation, the reliability of the connection between IAB nodes and donor CU is critical. So, option2 should be supported in Rel-15.

Considering above observations, we make the following proposals.

[bookmark: Proposal1]Proposal 1: 
RAN2 adopt Option2 to achieve more robust IAB control, and develop a new RRC message carry F1-C messages via LTE uu interface

[bookmark: Proposal2]Proposal 2: 
RAN3 adopt Option2 to achieve more robust IAB control, and work on X2 enhancement, so that X2AP RRC transfer message can carry F1-C messages.

2.2	Detailed spec impact analysis on option2
Here, we try to identify the detailed specification impact for option2.

RAN2: uu interface

In TS36.331, DL information transfer/UL information transfer are specified. Those RRC messages transfer NAS or (tunnelled) non-3GPP dedicated information. We can reuse the existing idea for carrying F1-AP signaling, by introducing a new container RRC message to TS36.331. The new message transfer IAB related F1-AP transactions, it will look similar to DL/UL information transfer which transfer NAS message. It is not big impact on RAN2 spec.

[bookmark: Observation5]Observation 5:
For uu interface, option2 requires just introducing a new container RRC message which transfer IAB related F1-AP transactions. So, it’s not big impact on RAN2 spec.

RAN3: X2 interface

In TS36.423, RRC transfer is specified. We can reuse this X2 message for carrying IAB related F1-AP transactions to/from MeNB. A new RRC messages defined in RAN2 can be included in the existing IE RRC container in RRC transfer.

[bookmark: Observation6]Observation 6:
For X2 interface, option2 requires just some modification on the existing X2 message “RRC transfer”. So, it’s not big impact on RAN3 spec.

Conclusion
In this conclusion, we make the following observations and proposals.

Observation 1:
Based on TR38.874, under IAB NSA operation, two SRB alternatives can be considered for F1-AP setup procedure. 
· Option1: Use same transport over the NR backhaul as in SA mode
· Option2: Use leveraged SRBs over LTE and the X2 connection between eNB and donor CU
Observation 2:
Option1 has no additional standard impact, overhead and security, however in terms of robustness, it is not so good, since IAB system is forced to rely on less reliable mmWave.
Observation 3:
Option2 has some additional standard impact, however in terms of robustness, it provides more robustness IAB control using more reliable LTE sub6 spectrum.
Observation 4:
From operator’s perspective, to achieve stable IAB operation, the reliability of the connection between IAB nodes and donor CU is critical. So, option2 should be supported in Rel-15.
Observation 5:
For uu interface, option2 requires just introducing a new container RRC message which transfer IAB related F1-AP transactions. So, it’s not big impact on RAN2 spec.
Observation 6:
For X2 interface, option2 requires just some modification on the existing X2 message “RRC transfer”. So, it’s not big impact on RAN3 spec.

Proposal 1: 
RAN2 adopt Option2 to achieve more robust IAB control, and develop a new RRC message carry F1-C messages via LTE uu interface
Proposal 2: 
RAN3 adopt Option2 to achieve more robust IAB control, and work on X2 enhancement, so that X2AP RRC transfer message can carry F1-C messages.
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