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1. Introduction 
Integrated Access and Backhaul (IAB) for NR was firstly discussed in RAN2 NR Ad hoc#1801 meeting and consensus as follows has been reached [1].

Agreements

1: 
The Rel.15 study item focuses on IAB with physically fixed relays. Optimization for mobile relays in future releases is not precluded
2
Common architecture supports both in-band and out-of-band IAB scenarios. 

2i
In-band IAB scenarios including (TDM/FDM/SDM) of access and backhaul links subject to half-duplex constraint at the IAB node are supported (This agreement does not exclude full duplex from being studied by RAN1)
2ii
Out-of-band IAB scenarios are also supported using the same set of RAN features designed for in-band scenarios.  Study whether additional RAN features are needed for out-of-band scenarios
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). 

4iii
For both 4i and 4ii the priority within the NSA options will be to consider the EN-DC case but this does not preclude study for other NSA options.

4iv Further study of the possible combinations of SA and NSA access and backhaul is needed to fully determine the scope of what will be studied.
Agreements

1: IAB design shall support multiple backhaul hops


-
The architecture should not impose limits on the number of backhaul hops.


-
The study should consider scalability to hop-count an important KPI.


-
Single hop is considered a special case of multiple backhaul hops.
2: Topology adaptation for physically fixed relays is supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links
3: L2 and L3 relay architectures will be studied. Definitions of L2- and L3-relaying in the context of IAB is FFS
4: The IAB design should minimize the impact to core network specifications

5: The study should consider the impact to the core network signalling load as an important KPI
6: Strive to maximize reuse of Rel-15 NR specifications for the design of the backhaul link. Enhancement can also be considered.
In our companion contribution to RAN1 [2], we discuss potential enhancements to NR that can improve the efficiency of the IAB backhaul link. In this contribution, we discuss resource allocation issue in IAB while taking multiple hops and topology adaptation into consideration.
2. Discussion

A downstream remote node will behave like a normal UE to access to its upstream remote node. This means that in order to transmit uplink traffic remote node must engage in a conventional procedure of RACH – SR – BSR – UL grant received if it is without any pre-allocated resources. Considering that a remote node will need to aggregate traffic from the UEs it serves within its coverage and some of them may have strict QoS requirements, the conventional procedure to apply UL grant will be too lengthy for a backhaul link. The situation will be more acute in the case of multiple hops between the remote node and IAB donor node.  
Therefore, the configured scheduling resources or pre-allocated resources should be considered in remote node uplink scheduling in order to fulfil for example end-to-end delay requirement for the uplink traffic with wireless backhaul link. The detailed signalling and procedure can be left for further study.    
Observation 1: The conventional UL grant allocation procedure is lengthy for backhaul links and the situation will become even more acute when there are multiple hops between the remote node and IAB donor node.

Proposal 1: Configured scheduling or pre-allocated resources allocation schemes should be studied for remote node in IAB, especially for uplink traffic scheduling.
The resource allocation can be implemented via a centralized or a distributed manner.
· Centralized manner: there will be a central entity e.g. donor node to decide the resource allocation and the resource allocation decision will be forwarded hop by hop until it reaches the end remote node.

· Benefit: more controllable resource allocation on each remote node, higher resource allocation efficiency
· Disadvantage: redundant signalling, single node failure 
· Distributed manner: The resource allocation can be determined by the upstream remote node.
· Benefit: less signalling cost, flexible resource allocation according to node load
· Disadvantage: may have lower resource utilization rate
It is foreseen that both of these two schemes have benefits and disadvantages as listed above.
Observation 2: Both the centralized and distributed schemes have benefits and disadvantages in resource allocation.

Proposal 2: Both the centralized and distributed resource allocation schemes should be studied in IAB.
For an end relay node, it may have several candidate routes to/from an IAB donor node. And the active route may change from one to another because of the change of e.g.
· Link quality
· Node load

· QoS requirement 

As a result, the resource allocation should be adjusted according to such route changes.
Observation 3: Active route may change from one to another because of a topology adaptation.

Proposal 3: The resource allocation should be adjusted in accordance with the route change because of a topology adaptation.
3. Conclusion
We have the observations as follows.

Observation 1: The conventional UL grant allocation procedure is lengthy for backhaul links and the situation will become even more acute when there are multiple hops between the remote node and IAB donor node.

Observation 2: Both the centralized and distributed schemes have benefits and disadvantages in resource allocation.
Observation 3: Active route may change from one to another because of a topology adaptation.
Therefore we propose RAN2 to discuss and agree on following proposals:
Proposal 1: Configured scheduling or pre-allocated resources allocation schemes should be studied for remote node in IAB, especially for uplink traffic scheduling.
Proposal 2: Both the centralized and distributed resource allocation schemes should be studied in IAB.
Proposal 3: The resource allocation should be adjusted in accordance with the route change because of a topology adaptation.
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