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1. Introduction
During last few RAN3 meetings, five baseline IAB architecture options are discussed and captured in TR 38.874 [1]. These five architectures are divided into two architecture groups, i.e. architecture group 1 and architecture group 2. Architecture group 1 consists of two architecture alternatives, i.e. architecture 1a and architecture 1b. In this contribution, we discuss architecture 1a and 1b and make comparison between the two architectures from the perspective of user plane. 
2. Discussion 
2.1 Architecture 1a
As captured in TR 38.874 [1], CU/DU split deployment is assumed in architecture 1a as shown in Figure 1. IAB node has the functionality of DU and MT, while IAB donor has the functionality of DU and CU. Five example protocol stacks for user plane of architecture 1a are captured in TR 38.874 [1] and are illustrated in Figure 2. The characteristic of architecture 1a is that an adaptation layer or GTP-U combined with an adaptation layer is used for backhauling of F1-U data packets, which is illustrated in Figure 1. The access IAB node or the IAB donor shall determine the routing information and encapsulate the routing information in the adaptation header of the packets to be relayed. The intermediate IAB node determines the next hop IAB node according to the routing information in the adaptation header of the received packet. In addition, if UE packet is delivered in GTP-U tunnel, the UE ID and UE bearer information could be identified by the GTP-U tunnel, only routing information needs to be contained in the adaptation header. Otherwise, the UE ID and UE bearer information shall also be contained in the adaptation header. 
In this architecture, IAB node’s PDU session is not used for the relaying of UE traffic, i.e. UE traffic doesn’t need to go through IAB node’s UPF. So IAB node’s UPF doesn’t need to be integrated into the upstream IAB node or IAB donor. IAB node’s RLC channel is used for the relaying of UE traffic. 

[image: image1.emf]MT

UE

IAB Node

IAB Node

IAB Donor

MT

NR Uu

NG

DU

F1*

NGC

DU CU DU

F1*

NR Uu

RLC/Adapt

RLC/Adapt

UE

UE

NR Uu NR Uu

NR Uu

GTP-U

UDP

IP

L1/L2

RLC/Adapt

PHY/MAC

F1-U*

F1-U

RLC*/Adapt*

PHY/MAC

F1-U* GTP-U


Figure 1: Reference diagram for architecture 1a
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Figure 2: Protocol stack examples for UE-access using L2-relaying with adaptation layer for architecture 1a
2.2 Architecture 1b
As captured in TR 38.3874 [1], CU/DU split deployment is also assumed in architecture 1b. IAB node has the functionality of DU and MT, while IAB donor has the functionality of DU, CU as well as UPF. The characteristic of architecture 1b is that UE’s F1-U data shall go through access IAB node’s PDU session. Meanwhile the access IAB node’s PDU session is routed based on the adaptation layer via intermediate IAB nodes, which is illustrated in Figure 3. An example protocol stack for architecture 1b is captured in TR 38.874 [1] and is illustrated in Figure 4. 
Architecture 1b is different from architecture 1a in that, access IAB node’s PDU session is used for the relaying of UE traffic, i.e. UE traffic need to go through access IAB node’s UPF in architecture 1b. That means access IAB node’s UPF need to be integrated into IAB donor (CU). However, intermediate IAB node’s PDU session is not used for the relaying of UE traffic, i.e. UE traffic doesn’t need to go through intermediate IAB node’s UPF. Instead, RLC channel is used for the relaying of UE traffic in the intermediate IAB node based on the adaptation layer, which is the same as alternative 1a. Since the UE ID and UE bearer information could be identified by the GTP-U tunnel, only routing information needs to be contained in the adaptation header. 
It seems that architecture 1b is a combined architecture of architecture 1a and 2b. The functionality of access IAB node is the same as architecture 2b, i.e. UE F1-U data packets are regarded as access IAB node’s own data packets and are mapped to access IAB node’s QoS flow. While the functionality of intermediate IAB node is the same as architecture 1a, i.e. relaying UE packets via adaptation layer. As a result, the complexity of access IAB node and IAB donor (CU) is higher than architecture 1a considering that UE traffic need to go through access IAB node’s UPF in architecture 1b. Furthermore, access IAB node’s full GTP-U/UDP/IP and Uu radio protocol (SDAP/PDCP/RLC/MAC) are involved  when encapsulating UE’s data packets which would lead to much more  radio resource overhead than architecture 1a. 
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Figure 3: Reference diagram for architecture 1b
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Figure 4: Protocol stack example for UE-access using L2-relaying with adaptation layer for architecture 1b 

Observation 1: Architecture 1b is different from architecture 1a in that, access IAB node’s PDU session is used for the relaying of UE traffic, i.e. UE traffic need to go through access IAB node’s UPF in architecture 1b.
Observation 2: Comparing to architecture 1a, the complexity of access IAB node and IAB donor (CU) is higher than  architecture 1a considering that UE traffic need to go through access IAB node’s UPF in architecture 1b. 
Observation 3: In architecture 1b, access IAB node’s full GTP-U/UDP/IP and Uu radio protocol (SDAP/PDCP/RLC/MAC) are included when encapsulating UE’s data packets, which would lead to much more radio resource overhead.  
2.2 Comparison of architecture 1a and 1b
Based on the analysis above, the comparison of architecture 1a and architecture 1b from the perspective of user plane are summarized in Table 1. 
Table 1 Comparison of architecture 1a and 1b for user plane
	Metrics
	architecture 1a
	architecture 1b

	Complexity of access IAB node
	Low, functionality of DU and MT 
	Medium, functionality of DU and MT, full GTP-U/UDP/IP and Uu radio protocol process in the access IAB node. 

	Complexity of intermediate IAB node
	Low, functionality of DU and MT 
	Low, functionality of DU and MT 

	Complexity of IAB donor (CU)
	Low
	Medium, IAB node’s UPF functionality needs to be integrated into IAB donor (CU)

	Relaying in access IAB node
	Relaying over RLC channel
	Relaying over access IAB node’s PDU session

	Relaying in intermediate IAB node
	Relaying over RLC channel
	Relaying over RLC channel

	Protocol overhead
	Low 
	High, access IAB node’s full GTP-U/UDP/IP and Uu radio protocol (SDAP/PDCP/RLC/MAC) are included when encapsulating UE’s data packets. 

	Content of adaptation header 
	Routing information needs to be contained. 
The UE ID and UE bearer information needs to be contained if F1-U GTP-U tunnel is not used for the delivery of UE packets.
	Routing information needs to be contained. 


As we can see, in architecture 1b, access IAB node’s PDU session is used for the relaying of UE traffic, i.e. UE traffic need to go through access IAB node’s UPF. And IAB node’s UPF need to be integrated in the IAB donor. The complexity of access IAB node and IAB donor in architecture 1b is higher than in architecture 1a. And the protocol overhead in architecture 1b is higher than in architecture 1a since access IAB node’s full GTP-U/UDP/IP and Uu radio protocol (SDAP/PDCP/RLC/MAC) are included when encapsulating UE’s data packets. However, the overhead of adaptation header in architecture 1a may be slightly higher than in architecture 1b if not only routing information but also UE ID and UE bearer information need to be contained in the adaptation header when F1-U GTP-U tunnel is not used for the delivery of UE packets in architecture 1a. 
Proposal 1: It is suggested to capture the above comparison of architecture 1a and architecture 1b into the TR 38.874.
3. Conclusion

In this contribution, we discussed architecture 1a and 1b and made comparison between the two architectures from the perspective of user plane. And we have the following observations and proposals:

Observation 1: Architecture 1b is different from architecture 1a in that, access IAB node’s PDU session is used for the relaying of UE traffic, i.e. UE traffic need to go through access IAB node’s UPF in architecture 1b.
Observation 2: Comparing to architecture 1a, the complexity of access IAB node and IAB donor (CU) is higher than  architecture 1a considering that UE traffic need to go through access IAB node’s UPF in architecture 1b. 
Observation 3: In architecture 1b, access IAB node’s full GTP-U/UDP/IP and Uu radio protocol (SDAP/PDCP/RLC/MAC) are included when encapsulating UE’s data packets, which would lead to much more radio resource overhead. 
Proposal 1: It is suggested to capture the above comparison of architecture 1a and architecture 1b into the TR 38.874.
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10
 Comparison

Editor’s note:
This section compares the various architecture- and feature alternatives proposed in prior sections.

10.x Comparison of architecture 1a and 1b
The comparison of architecture 1a and architecture 1b from the perspective of user plane are summarized in Table 10.x.1. 
Table 10.x.1 Comparison of architecture 1a and 1b for user plane
	Metrics
	architecture 1a
	architecture 1b

	Complexity of access IAB node
	Low, functionality of DU and MT 
	Medium, functionality of DU and MT, full GTP-U/UDP/IP and Uu radio protocol process in the access IAB node. 

	Complexity of intermediate IAB node
	Low, functionality of DU and MT 
	Low, functionality of DU and MT 

	Complexity of IAB donor (CU)
	Low
	Medium, IAB node’s UPF functionality needs to be integrated into IAB donor (CU)

	Relaying in access IAB node
	Relaying over RLC channel
	Relaying over access IAB node’s PDU session

	Relaying in intermediate IAB node
	Relaying over RLC channel
	Relaying over RLC channel

	Protocol overhead
	Low 
	High, access IAB node’s full GTP-U/UDP/IP and Uu radio protocol (SDAP/PDCP/RLC/MAC) are included when encapsulating UE’s data packets. 

	Content of adaptation header 
	Routing information needs to be contained. 
The UE ID and UE bearer information needs to be contained if F1-U GTP-U tunnel is not used for the delivery of UE packets.
	Routing information needs to be contained. 


In architecture 1b, access IAB node’s PDU session is used for the relaying of UE traffic, i.e. UE traffic need to go through access IAB node’s UPF. And IAB node’s UPF need to be integrated in the IAB donor. The complexity of access IAB node and IAB donor in architecture 1b is higher than in architecture 1a. And the protocol overhead in architecture 1b is higher than in architecture 1a since access IAB node’s full GTP-U/UDP/IP and Uu radio protocol (SDAP/PDCP/RLC/MAC) are included when encapsulating UE’s data packets. However, the overhead of adaptation header in architecture 1a may be slightly higher than in architecture 1b if not only routing information but also UE ID and UE bearer information need to be contained in the adaptation header when F1-U GTP-U tunnel is not used for the delivery of UE packets in architecture 1a. 
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