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1
Introduction
In R3-182842, various aspects of Architecture 2a were discussed.   Included in the discussion were user and control plane protocol stacks, support for IAB nodes with DU/CU split and full gNBs, transport of any access type (LTE, NR, Wifi, etc.), the IAB startup procedure, and optimizations for PDCP layer encryption, UPF Selection, and PDU Session Anchor Relocation.  In this TP we propose to include some of those aspects, particularly user plane and control plane protocol stacks in TR 38.874.
2. Text Proposal for TR 38.874

The following changes to TR 38.874 are proposed:

********* Start of Change **********
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.   

In figure 8.x.1, an example of the architecture 2a user plane protocol stacks are shown for the transport of NR access.  NR access specific layers are shown in gray while layers specific to IAB transport are shown in pink.  In this example, the serving IAB node uses a DU to serve the directly connected UEs.   
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Figure 8.x.1 – Protocol Stack example showing transport of NR UE user plane for Architecture 2a

8.x.2
Protocol Characteristics

The following are key attributes of the protocol

1. The example shows a DU/CU split in the IAB node serving the UE.   This split is not required as the UE could instead be served by the same full gNB stack shown in IAB node-1.   In this case NG-U instead of 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. 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.  However, to accommodate fast re-routing and topology aware IAB node connectivity, a 3GPP specific protocol (rather than protocols such as Spanning tree, IS-IS, OSPF, etc.) may be used to determine forwarding routes.   For example, the Donor CU may configure routes via C-plane or U-plane signaling.  The method to do so need not be specific to Architecture Group 2 and is FFS.
4. 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.  
5. 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.  
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 (in pink in the protocol stacks) 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 examples 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.   Other options are possible.  For example, at each hop a full gNB could be used to serve both users and downstream IAB Node MTs.
8.x+1.2
Protocol Characteristics
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Figure 8.x+1.1 – Protocol Stack example 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.   The UE control plane related layers are in colored gray while user plane layers specific to IAB transport are shown in pink.   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.
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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 pink.   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 pink.   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.

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