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Introduction
Based on R3-183790([1]), and R3-183751([2]), this contribution proposes the following TP for TR38.874.
2. References
[1] R3-183790, Protocol stack and open issues for architecture 2a, Huawei

[2] R3-183751, IAB Group 2a Protocols, Nokia, Nokia Shanghai Bell
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8
Radio protocol aspects
Editor’s note:
Primary responsible WG for this clause is RAN2.

8.1   Packet Processing

…
8.2   User-plane considerations for architecture group 1
…

8.x   User-plane considerations for architecture group 2

8.x.1
General

An MT component in each IAB node establishes a Connectivity Service to transport a payload over an IAB hop.  Each PDU session is terminated at the next upstream hop in a simplified UPF that supports packet forwarding/routing and minimal other functions.  Connectivity services over IAB hops may be concatenated to support multi-hop scenarios.  Donors may have a DU/CU split, so IAB PDU Sessions setup from IAB Nodes directly connected to the Donor may use a centrally located CU and UPF, as would be typical for a UE without IAB.  Similarly, an IAB node may use a DU to serve UEs.  For IAB nodes connected to upstream IAB nodes, a CU and UPF in the upstream node is used.   The chained connectivity services are capable of transporting packets containing any payload, including N1, N2, N3, N4, Xn, F1, N3, OA&M, Wifi Ethernet, LTE S1 or other packets, as the IAB PDU Sessions are independent of the “Application” transported by the IAB Node MT.   

8.x.2
User Plane Protocol Stack

In figure 8.x.1, some examples of the architecture 2a user plane protocol stacks are shown for the transport of NR access.   
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Figure 8.x.1 – Protocol Stack example showing transport of NR UE user plane for Architecture 2a

For Option a), the following are key attributes of the protocol

1. The example shows a DU/CU split in the IAB node serving the UE. F1-U is transported from IAB-Node-2, and both directly connected UEs and IAB Node MTs may use a common gNB in an upstream IAB node.
2. IAB nodes at intermediate hops (eg: IAB-1) may also contain a DU to serve directly connected UEs, similar to the DU in IAB-node-2, In this case a single IAB Node MT may relay both F1-U and NG-U between their respective tunnel endpoints.   Methods to ensure that IAB Node MTs access only the gNB and UEs only the DU require further investigation.  Network/RAN slicing, use of private networks and mechanisms similar to 4G Closed Subscriber Groups are options to investigate.

3. If the MT PDU session F1-U header does not require protection, hop-by-hop PDCP layer encryption may be deactivated for the example protocol stack as user plane data are protected by PDCP between the UE and the UE’s CU.  
For Option b), the UE’s serving IAB node (IAB node 2) behaves as a full stack gNB towards the UE in access link, and the UE related NG interface terminates (e.g., N3 connection of user plane) at IAB node 2. The N3 interface for the UE is carried over hop-by-hop PDU sessions for the MT part of each intermediate IAB node. If we take the assumption that the PDU session type for IAB is IP, the routing of UE’s N3 packets across intermediate IAB nodes and DgNB is IP layer based. Thus, the intermediate IAB node needs to fulfil 3 different roles; gNB for child node, UPF for child node, and MT for parent node. The 3 parts should be conceptually interconnected by some internal interfaces, e.g. internal N3 interface, etc. Protocol stacks designed for NR Uu interface can be reused in the backhaul interface (i.e., interface between IAB nodes, interface between IAB node and DgNB, etc.
For both option a) and b):

1. Packets are forwarded through the IAB topology based on the IP packet header (eg: GTP tunnel destination IP address).  This means reusing usual routing tables one would normally have with wired backhaul.  The Donor CU may configure routes via C-plane or U-plane signaling.  The method to do so may not be specific to Architecture Group 2 and is FFS.
2. Multiple UEs may be aggregated by the IAB Node MT onto a PDU Session and transported transparently.  IAB Node MTs may setup separate PDU Sessions to transport traffic of different types (eg: u-plane, c-plane, OA&M).  IAB PDU sessions may be setup for UE traffic with specific QoS requirements, or UE traffic with different QoS requirements may be differentiated via QFI markings within a PDU session.  
8.x+1   Control-plane considerations for architecture group 2

8.x+1.1   General

This section describes the control plans for architecture 2a. All control planes are carried over IAB hops by the IAB PDU session user plane. Hence the IAB transport layers are unchanged from the user plane, and are identical for all control plane stacks. Variation among control plane protocol stacks is due solely to the content transported.  

As with the user plane, a Connectivity Service is setup by a MT component in each IAB node to transport the control plane payload over each hop. Also like the UE user plane, the IAB PDU sessions are terminated in simplified UPFs that support packet forwarding/routing and minimal other functions. Connectivity services over IAB hops may be concatenated to support multi-hop scenarios. In the first example shown in the next section, IAB PDU Sessions setup from IAB Nodes directly connected to the Donor may use a CU and a centrally located UPF.  The UE serving IAB node uses a DU to serve directly connected UEs. In the second example, at each hop a full gNB is used to serve both users and downstream IAB Node MTs.
8.x+1.2
Control Plane Protocol Stack
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Figure 8.x+1.1 – Protocol Stack examples showing transport of NR UE control plane for Architecture 2a

In figure 8.x+1.1, an example of the architecture 2a UE control plane protocol stacks are shown.   In Option a), the UE control plane related layers are in colored gray while user plane layers specific to IAB transport are shown in orange.   NAS and RRC are transported over the UE serving IAB node’s F1 interface as would be the case without IAB.   F1-C from the DU is carried over the IAB transport layers, which are identical to those used for user plane transport.
For Option b), IAB node 2 behaves as fully functional gNB and provides all the CP-related layers (including RRC, PDCP, RLC, MAC, PHY) of the Uu interface towards a UE. The N2 interface corresponding to the UE is terminated at IAB node 2, and such N2 interface is carried over hop-by-hop PDU sessions for the MT part of each intermediate IAB node, just like the UE related N3 interface. Thus the N2 messages between IAB node 1 and the AMF serving the UE will also be forwarded by the DgNB and IAB node 1 according to IP layer based routing. And the UP protocol stack designed for Uu interface will be reused for backhaul links, which means that the CP messages need to be carried via DRBs in backhaul links.
Some variants of L3 relaying solutions are also possible for architecture 2a. For example, a kind of proxy node may be introduced inside the intermediate IAB nodes and the DgNB to provide a hop-by-hop NG proxy function between the UE’s serving IAB node and NGC nodes. Such a solution enables UE related NG contexts be known by all intermediate nodes, and could facilitate QoS guarantees across intermediate hops.
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Figure 8.x+1.2 – Protocol Stack example showing transport of IAB Node MT control plane for Architecture 2a

Figure 8.x+1.2 shows an example of the architecture 2a IAB Node MT control plane.  IAB MT control plane related layers are colored gray while user plane layers specific to IAB transport are shown in orange.   IAB Node-2 NAS and RRC are transported over the user plane of IAB Node 1.    
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Figure 8.x+1.3 – Protocol Stack example showing transport of IAB Node DU control plane (F1-C) for Architecture 2a

Figure 8.x+1.3 shows an example of the architecture 2a IAB Node DU control plane (F1-C).  IAB DU and CU control plane layers are colored gray while user plane layers specific to IAB transport are shown in orange.   IAB Node-2 F1-C is transported over the user plane by the chained PDU sessions between IAB-node-2 and IAB-node-1, and between IAB-node-1 and the UPF upstream of the donor.
8.x+3   Aspects to be further studied
Following are some aspects to be further studied. 
· How does routing work in architecture 2a?
Need to study the required processing in IAB/Donor, i.e. adding/replacing/removing the routing related information, and how to configure the IAB/Donor. 
· QoS enforcement
Need to clarify the required QoS information in the PDU-session-layer for the QoS enforcement of all types of user traffic over the air interface. For example, if the PDU session type is IP, DSCP may be used, but need to determine the mapping of DSCP to the QoS, and whether the granularity of DSCP is enough.
· Procedures of IAB node integration

The IAB integration procedure in Section 9.3 may be affected, for example, setup the IAB-node’s gNB and UPF, etc.
· Support of multi-connectivity 

Need to clarify how the multiple-connectivity is supported.  
· Topology adaptation

During topology adaptation, the IAB-MT may connect to a different IAB node, which cause the change of UPF. Need to study the detail about the procedures of topology adaptation, such as context and data forwarding, CN involved signalling, etc.

********* End of Change **********
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