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1	Introduction
The current TR 38.874 v0.5.0 contains multiple architecture variants for supporting IAB. Given that there are only two more meetings as part of the study phase of IAB and it is neither necessary nor feasible to have many options standardized, it would be highly beneficial to down select the number of architecture alternatives for further consideration as part of the work item phase.
[bookmark: _Toc524381608][bookmark: _Toc524446076][bookmark: _Toc525763347]It would be highly beneficial to down select the number of architecture options for further consideration during the remaining phase of the study item.
One way of doing this could be to agree on some fundamental issues affecting the architecture options which have now been sufficiently studied in the study phase. Failing to do so will risk that considerable work item time will be spent next year in doing this down selection, leaving us insufficient time to ensure the specifications of IAB is finalized in rel-16. 
One such issue is regarding the overall functionality of the IAB node, where some architecture alternatives propose that the IAB node has DU functionality while other architectures are based on the IAB node being a full gNB.
[bookmark: _Toc525763348][bookmark: _GoBack]One open issue is the functionality of the IAB node i.e. if it is a DU or full gNB.
This contribution analyses this issue in detail. 
2	Overview 
Currently all architecture variants in TR 38.874 belonging to Option 1 are based on the IAB node having DU functionality. In the Option 2 architectures the focus is on full gNB, although it is not ruled out that CU / DU split could also be supported. 
In our view there is several benefits with using the CU/DU split for IAB nodes:
· The CU/DU split is designed to support a separation of CU and DU functions across an interface with a non-negligible latency. The DU performs time critical functions related to radio interface termination (e.g. PHY/MAC) while CU perform less time critical functions such as RRC and PDCP.

· The CU/DU split can utilize the centralized CU for handover decisions, topology change/routing etc. while full gNB need to rely more on distributed algorithms.
· Terminating full gNB in an IAB node means that all inter-gNB interfaces such as Xn/X2 need to be brought down to the IAB node which will make things like packet forwarding at handover, and inter-gNB dual connectivity less efficient (e.g. packets will be sent over the same link twice leading to increase end user delays, service interruptions).

· Termination of full gNB in IAB node would most likely lead to more packet processing (e.g. since packets need to be encapsulate/decapsulated, decrypted/encrypted at every hop.)

· A DU, due to having limited features and capability as compared to a full gNB, is expected to be less complex to manage and operate, thereby facilitating the deployment of a more dense/reliable IAB network.

· If a dense deployment is desired, it may not always be feasible to plan the placement of every IAB node and ensure that they are physically secure. Deploying a full gNB in such a manner thus could create a security risk, as the gNB keeps security information (e.g. keys, ciphering/integrity protection algorithms), and placing it in a non-secure location can facilitate the possibility for them to be hacked and the security information leaked, making the whole network vulnerable. If an IAB supports only DU level functionality, then this risk is averted as the end user security information is not available at the DU.


[bookmark: _Toc525763349]The CU/DU split support separation of CU and DU functions across an interface with a non-negligible latency. This split is also suitable for wireless backhauling.
[bookmark: _Toc525763350]The CU/DU split can utilize the centralized CU for handover decisions, topology change/routing etc. while full gNB need to rely more on distributed algorithms.
[bookmark: _Toc525763351]An IAB node that is a full gNB means that all inter-gNB interfaces such as Xn/X2 need to be brought down to the IAB node, which will make aspects like packet forwarding at handover and inter-gNB dual connectivity much less efficient.
[bookmark: _Toc525763352]An IAB node that is a full gNB would most likely lead to more packet processing e.g. since packets need to be encapsulate/decapsulated, decrypted/encrypted at every hop.
[bookmark: _Toc525763353]An IAB node that is just a DU will be less complex to manage and thus facilitates IAB deployment.
[bookmark: _Toc525763354]An IAB node that is just a DU will lead to more secure/flexible deployment, as the end user security information is not available at the DU.
Overall, we think that it is possible to have a working solution with either a DU based or a full gNB based IAB architecture. However, given the limited time in 3GPP to complete this work and the aforementioned advantages of a DU based solution, it would be beneficial to down select and only focus on CU / DU split in Rel-16. 
[bookmark: _Toc523389115][bookmark: _Toc524514546][bookmark: _Toc524689716]The rel-16 work on IAB should focus on architecture options where the IAB node terminate DU functionality and the Donor gNB terminates CU functionality for the UEs.
4 	Conclusion
The following observation is made:
Observation 1	It would be highly beneficial to down select the number of architecture options for further consideration during the remaining phase of the study item.
Observation 2	One open issue is the functionality of the IAB node i.e. if it is a DU or full gNB.
Observation 3	The CU/DU split support separation of CU and DU functions across an interface with a non-negligible latency. This split is also suitable for wireless backhauling.
Observation 4	The CU/DU split can utilize the centralized CU for handover decisions, topology change/routing etc. while full gNB need to rely more on distributed algorithms.
Observation 5	An IAB node that is a full gNB means that all inter-gNB interfaces such as Xn/X2 need to be brought down to the IAB node, which will make aspects like packet forwarding at handover and inter-gNB dual connectivity much less efficient.
Observation 6	An IAB node that is a full gNB would most likely lead to more packet processing e.g. since packets need to be encapsulate/decapsulated, decrypted/encrypted at every hop.
Observation 7	An IAB node that is just a DU will be less complex to manage and thus facilitates IAB deployment.
Observation 8	An IAB node that is just a DU will lead to more secure/flexible deployment, as the end user security information is not available at the DU.

Leading to the following proposal:
Proposal 1	The rel-16 work on IAB should focus on architecture options where the IAB node terminate DU functionality and the Donor gNB terminates CU functionality for the UEs.

It is proposed to agree to text proposal in section 5 to TR 38.874. 
5	Text proposal to TR 38.874
[bookmark: _In-sequence_SDU_delivery][bookmark: _Toc525213600]6.2.2	IAB Architectures proposed
All IAB multi-hop designs submitted to RAN-3 #99 can be represented with five architecture reference diagrams ([2]-[11]). These reference diagrams differ with respect to the modification needed on interfaces or additional functionality needed, e.g. to accomplish multi-hop forwarding. These five architectures are divided into two architecture groups. The main features of these architectures can be summarized as follows:
Architecture group 1: Consists of architectures 1a and 1b. Both architectures leverage CU/DU split architecture.
· Architecture 1a: 
· Backhauling of F1-U uses an adaptation layer or GTP-U combined with an adaptation layer. 
· Hop-by-hop forwarding across intermediate nodes uses the adaptation layer for operation with NGC or PDN-connection-layer routing for operation with EPC.
· .
· Architecture 1b: 
· Backhauling of F1-U on access node uses GTP-U/UDP/IP. 
· Hob-by-hop forwarding across intermediate node uses the adaptation layer.

Architecture group 2: Consists of architectures 2a, 2b and 2c
· Architecture 2a: 
· Backhauling of F1-U or NG-U on access node uses GTP-U/UDP/IP.
· Hop-by-hop forwarding across intermediate node uses PDU-session-layer routing.
· Architecture 2b: 
· Backhauling of F1-U or NG-U on access node uses GTP-U/UDP/IP.
· Hop-by-hop forwarding across intermediate node uses GTP-U/UDP/IP nested tunnelling.
· Architecture 2c: 
· Backhauling of F1-U or NG-U on access node uses GTP-U/UDP/IP.
· Hop-by-hop forwarding across intermediate node uses GTP-U/UDP/IP/PDCP nested tunnelling.
Below is a comparison of the CU/DU split (F1) and the full gNB (NG/Xn/X2) options:
	
	CU/DU split
	Full gNB
	Comparison

	Termination point of gNB external interfaces in IAB node
	NR U
	NG-C/U, Xn-C, X2-C/U, NR U 
	Terminating Xn, X2 etc. increases complexity since IAB node is seen by neighbouring gNBs

	Support for packet forwarding at handover to/from IAB node
	Not needed
	Needed
	The full gNB option requires packet forwarding in IAB node which increase complexity as well as load and latency since packets need to be forwarded from leaf nodes.

	Termination of end user security
	Not needed
	Needed
	The full gNB option terminates end user security in IAB node raising requirements on node security (e.g. tamper-proofing, secure- installation), increasing complexity and cost.

	Packet processing in intermediate nodes
	Limited
	More processing since each intermediate node is full gNB which performs PDCP encryption/decryption
	Full gNB option has more packet processing which could increase cost and end to end latency.

	Control over IAB topology, mobility, QoS mapping etc.
	Can be performed centrally in the CU
	Distributed algorithms are required
	More work needed in 3GPP to define distributed algorithms for IAB topology, mobility, QoS mapping etc. in the full gNB case



Conclusion on CU/DU split (F1) and the full gNB (NG/Xn/X2) options: 
Given the clear benefits of the CU/DU split option, this option will be the focus of 3GPP Rel-16 work item for IAB.
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