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Discussion
1. Introduction
In the last meeting, IAB topology discovery and topology adaption were agreed as captured in [1][2][3]. In this contribution, we focus on comparison with two architecture groups and CP/UP options for Architecture 1a and provide our view on it.
2. Discussion
2.1 Architecture group 1 vs. Architecture group 2
The IAB node in Architecture group 2 except 2c has full gNB function while it in Architecture group 1 has DU function. In case the IAB node migrates from a source parent node to a target parent node, if it has full gNB function, this case causes the change of UPF because different IAB node is connected in Architecture 2a. Also, there may be Xn interface between two parent nodes since each parent node has full gNB function. So, signaling between IAB nodes or IAB node and IAB donor for topology adaptation may have some impacts for Xn and CN-involved interfaces (e.g. context management, data forwarding).
In case the IAB node has full gNB function, more packet processing delay could be caused because the packet is de-capsulated and encapsulated, decrypted and encrypted every hop. However, in case the IAB node has DU function, above process is performed at the UE serving IAB node and IAB donor only.
Observation 1: In case the IAB node has full gNB function, topology adaptation could have some impacts for Xn and CN-involved interfaces.
Observation 2: In case the IAB node has full gNB function, more packet processing delay could be caused because the packet is de-capsulated/encapsulated and decrypted/encrypted every hop.
In case of Architecture 2b and 2c, because forwarding on intermediate IAB nodes is accomplished via tunneling, the packet forwarding across multiple hops creates a stack of nested tunnels as shown in Figure 1 and 2 [4]. This may complicate the architecture.
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Figure 1. Reference diagram for architecture 2b (SA-mode with NGC)
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Figure 2. Reference diagram for architecture 2c (SA-mode with NGC)

Observation 3: Architecture 2b and 2c could be complex due to a stack of nested tunnels to forward the packet.

Based on observation 1 to 3, the following proposal is suggested:
Proposal 1: RAN3 should focus on Architecture group 1.
2.2 CP alternatives for Architecture 1a
According to whether to encapsulate the RRC message of UE or IAB node’s MT into F1 message or not, five CP alternatives can be divided into two groups. The first group (e.g. Alternative 1, 3 and 5) does not encapsulate the RRC message into F1 message and the second group (e.g. Alternative 2 and 4) encapsulates the RRC message into F1 message. In the first group, the IAB node which receives the RRC message of UE or IAB node’s MT should provide the next IAB node or the DU of IAB donor with the information to be transferred by F1 message (e.g. C-RNTI, L1/L2 configuration, etc.) as well as the RRC message to be forwarded. For example, considering IAB node’s Integration Procedure Phase 1 in [4], as shown in Figure 3, IAB Node 2 sends the RRCConnectionRequest message to IAB Node 1. When to receive this RRC message, IAB Node 1’s DU should sends to the Donor DU of IAB donor the C-RNTI which it allocates and low layer configuration together with the received RRC message. However, because of not using F1 message, the method for carrying these information is necessary. On the other hand, second group has no problem of transmitting the information which IAB node’s DU should provide as well as the received RRC message. It is because IAB node’s DU uses F1 message to carry this information and the RRC message of UE or IAB node’s MT.
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Figure 3. IAB node’s Integration Procedure Phase 1

Observation 4: In case the RRC message of UE or IAB node’s MT is not encapsulated into F1 message, the method for carrying the information to be provided by F1 messages for transferring the RRC message is necessary.

Observation 5: In case the RRC message of UE or IAB node’s MT is encapsulated into F1 message, there is no problem of using F1 messages for transferring the RRC message.
As shown in Figure 4 [4], Alternative 4 uses the DTLS/SCTP/IP, which are used for wired networks, to transmit the F1 message. They have significant extra overhead and may not be best suited to wireless backhaul. Also, it does not seem to need the use of the IP layer because the adaptation layer may replace the IP layer.
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Figure 4. Example for alternative 4 of architecture 1a
Observation 6: The use of DTLS/SCTP/IP to transfer the F1 message have the significant extra overhead and may not be suitable for wireless backhaul.
Based on observation 4 to 6, the following proposal is suggested:
Proposal 2: RAN3 should focus on Alternative 2 among CP alternatives for Architecture 1a.
2.3 UP options for Architecture 1a
As illustrated in Figure 5 [4], there are five UP options for Architecture 1a. In Option a) to c), an adaptation layer replaces the IP functionality of the standard F1 stack. Besides, information carried inside the GTP-U header is included into it. Because the F1-U supports flow control, if an adaptation layer covers the role of GTP-U, it is necessary to standardize flow control mechanism in an adaptation layer. On the other hand, Option d) and e) can reuse the existing GTP-U and NR user protocol because an adaptation layer does not include the GTP-U.
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Figure 5. Protocol stack examples for UE-access using L2-relaying with adaptation layer for architecture 1a
Observation 7: For Option a) to c), there may be a standardized impact for support of flow control mechanism in an adaptation layer because the role of GTP-U is included into an adaptation layer.

In Option e), because the DU of IAB-donor has not the GTP-U, the mapping between GTP tunnels like Option d) is not needed. However, in all of options, an adaptation layer can be used to provide routing function for user plane as well as the RRC message of UE/the IAB node’s MT and the F1 message of IAB node’s DU. So, for Option e), the IP layer in the backhaul links is unnecessary.
Observation 8: For Option e), the IP layer in the backhaul links is unnecessary because an adaptation layer can be used to provide routing function for user plane as well as control plane.
Based on observation 7 and 8, the following proposal is suggested:
Proposal 3: RAN3 should focus on Option d) among UP options for Architecture 1a.
3. Conclusion
In this contribution, we focused on comparison with two architecture groups and CP/UP options for Architecture 1a and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: RAN3 should focus on Architecture group 1.

Proposal 2: RAN3 should focus on Alternative 2 among CP alternatives for Architecture 1a.

Proposal 3: RAN3 should focus on Option d) among UP options for Architecture 1a.
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