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1 Introduction

In RAN2 NR AH-1801, it was agreed that
3
NR access over NR backhaul is studied with highest priority 

3i
Identify the additional architecture solutions required for LTE access over NR backhaul

3ii
The IAB design shall at least support the following UEs to connect to a node which is backhauled using IAB:


1/ Rel. 15 NR UE


2/ Legacy LTE UE if IAB supports backhauling of LTE access

4i
SA and NSA on the access link will be supported (For NSA on the access the relay is applied to the NR SCG path only)

4ii
Both NSA and SA for the backhaul links will be studied. (For both SA and NSA backhaul, we will not study backhaul traffic over the LTE radio interface). 

3: L2 and L3 relay architectures will be studied. Definitions of L2- and L3-relaying in the context of IAB is FFS

This contribution addresses the left issues of User Plane for IAB-node.
2 Discussion
2.1 Topology management

2.1.1 Issue-1: Cell selection for IAB-node

The first issue is how for the IAB-node to establish connection.
As for legacy UE, S-criterion has to be followed for sure. On top of that, IAB-node may need some further restriction when camping on a cell, i.e., a parental IAB node (could be IAB-donor):

· IAB-node limit the parental node searching to the node supporting the IAB functionality (of which the node list can be acquired from O&M server in the similar way like Rel-10 eNB relay);

· IAB-node may further prioritize between the nodes which satisfy S-criterion. For example, considering the latency impact, one would prefer to camp on the IAB-node which is “closer” to the IAB-donor. Or if this is not taken into account during cell selection, the IAB-donor may later use handover procedure to further revise the topology, but that would cause further latency to establish a stable topology.

Proposal 1 RAN2 discuss what factors to consider for cell selection of IAB-node.

2.1.2 Issue-2: single connectivity vs. dual-connectivity
The second issue is whether the IAB-node after establishing a first connection, can establish additional connections.

To support redundant routes, it means that for the same data flow, it is necessary to use more than one backhaul connection to serve the IAB-node. Therefore, in case that one connection breaks, the other connectivity can be used as backup connections. Considering the following requirement

2: Topology adaptation for physically fixed relays is supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links

The multiple connections should exist before the link quality becomes worse, so it is aligned with the 0ms interruption time requirement. Re-screening the available 3GPP toolbox, dual-connectivity (DC) is the appropriate tool to achieve the objective, i.e., using split bearer for packet duplication.

Proposal 2 Redundant backhaul link for IAB-node is provided by dual-connectivity.
2.2 Resource management

The third issue is after the IAB-node has established the connection, i.e., backhaul link is capable to work already, how to provide / decide on the resource for access link to operate.

The resource allocation between backhaul and access link considering half-duplex limitation should be studied. TDM/FDM/SDM multiplexing mechanisms can be applied. 
Here we take TDM mechanism for example. In NR system, the slot format is more flexible. The transmission direction, DL, UL or flexible, per symbol per slot can be 
· Explicitly configured, such as by semi-static UL/DL assignment or SFI;

· Or implicitly configured, such as by dynamic DCI or UE-specific RRC signaling. 
If a symbol is configured as flexible and not overridden by other signalling, it can be seen as ‘reserved’ symbol and not used for transmission. 
Taking into account of the framework, one can consider two types of resource management to solve duplex restriction:

· Type-1: The resource set used for backhaul / access link of all IAB-node is managed centrally by IAB-donor, e.g., by RRC signalling, so that the UL / DL configuration adjustment is within the fixed backhaul / access resource set;

· Type-2: The resource set used backhaul / access link of all IAB-node is managed in cascaded manner, I.e., each node follows the management of its father-node, and thus father-node follows the management of the grandpa-node;

Proposal 3 RAN2 discuss whether resource division for backhaul / access link is managed in a centralized way by IAB-donor or in a cascaded way by the parental node.
2.3 Mobility management
Finally, the issue is how for the IAB-node to handle the UE-mobility, based on the established L2-relay architecture.
Assuming all the RRC signalling is exchanged between UE and IAB-donor, one left issue is how to implement the data forwarding, between source IAB-node and target IAB-node. It can be implemented in two ways:

· Either following the legacy system, the forwarding is for PDCP SDU. In this way, considering the mobility between IAB-node is intra-CU but inter-DU mobility, the PDCP anchor point (i.e., IAB-donor) has not been changed, it is fully up to IAB-donor to do the PDCP SDU retransmission.

· Or considering the L2-relaying architecture of IAB-network, i.e., the IAB-donor may not be aware of the RLC delivery status of the PDCP PDU which has been delivered to intermediate IAB-node, the forwarding can be done between IAB-nodes for RLC SDU.

Proposal 4 RAN2 discuss whether it is IAB-donor or IAB-node to do data forwarding during mobility management.

3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
RAN2 discuss what factors to consider for cell selection of IAB-node.
Proposal 2
Redundant backhaul link for IAB-node is provided by dual-connectivity.
Proposal 3
RAN2 discuss whether resource division for backhaul / access link is managed in a centralized way by IAB-donor or in a cascaded way by the parental node.
Proposal 4
RAN2 discuss whether it is IAB-donor or IAB-node to do data forwarding during mobility management.
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