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Introduction
A new study item on “Integrated Access and Backhaul for NR” was approved in RAN#75 [1] with detailed objectives as follows:
· Topology management for single-hop/multi-hop and redundant connectivity [RAN2, RAN3], e.g.
· Protocol stack and network architecture design (including interfaces between rTRPs) considering operation of multiple relay hops between the anchor node (e.g. connection to core) and UE 
· Control and User plane procedures, including handling of QoS, for supporting forwarding of traffic across one or multiple wireless backhaul links
· Route selection and optimization [RAN2, RAN1, RAN3], e.g.
· Mechanisms for discovery and management of backhaul links for TRPs with integrated backhaul and access functionalities
· RAN-based mechanisms to support dynamic route selection (potentially without core network involvement) to accommodate short-term blocking and transmission of latency-sensitive traffic across backhaul links
· Evaluate the benefit of resource allocation/route management coordination across multiple nodes, for end-to-end route selection and optimization.
· Dynamic resource allocation between the backhaul and access links [RAN1, RAN2], e.g., 
· Mechanisms to efficiently multiplex access and backhaul links (for both DL and UL directions) in time, frequency, or space under a per-link half-duplex constraint across one or multiple backhaul link hops for both TDD and FDD operation 
· Cross-link interference (CLI) measurement, coordination and mitigation between rTRPs and UEs
· High spectral efficiency while also supporting reliable transmission [RAN1]
· Identification of physical layer solutions or enhancements to support wireless backhaul links with high spectral efficiency
· Note: support of these functionalities should consider existing mechanisms for access links as a starting point

In this contribution, we consider the issue of dynamic resource allocation between backhaul and access links.
Wireless backhaul framework for NR
1 
2 
One of the issues that is relevant to the on-going frame structure discussion is the backhaul frame structure. For outband relay, the backhaul resources are naturally orthogonal with the access resources. However for inband relay, due to the half-duplex constraint for relay, backhaul and access resource allocations (and hence their frame structures) would be tightly coupled. 
In RAN1#85, it was agreed to study dynamic resource allocation among backhaul and access links, including TDM, FDM and SDM approaches under half-duplex constraint. The TDM and FDM approaches are illustrated in Figure 1 and Figure 2, respectively. However, such orthogonal resource partitioning mechanisms are not scalable with the number of relay nodes within the coverage of a donor base station. In our view, the SDM approach is the more efficient and scalable approach while taking into account the half duplex constraint. This is possible if the backhaul DL is aligned with the access UL (such that the relay node is only performing signal reception) and if the backhaul UL is aligned with access DL (such that the relay is only performing signal transmission). This is illustrated in Figure 3. It follows that the relay should be able to determine the subframe structure of the access link for subframe n based on the subframe structure of the backhaul link for the same subframe n, in order to enable such alignment.

Observation 1: For efficient same frequency operation between the access link and backhaul link, spatial reuse between backhaul and access links with half-duplex constraint at relay should be supported for NR.

Observation 2: The relay should be able to determine the subframe structure of the access link for subframe n based on the subframe structure of the backhaul link for the same subframe n.
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[bookmark: _Ref450669000]Figure 1: Orthogonal time domain partitioning 
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[bookmark: _Ref450668998]Figure 2: Orthogonal frequency domain partitioning 
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[bookmark: _Ref450670001]Figure 3: Spatial reuse between backhaul and access links with half-duplex constraint at relay 
Moreover, to enable flexible adaptation to DL and UL traffic and to reduce the backhaul latency, it is beneficial to support dynamic resource allocation among the backhaul and access links for DL and UL. This implies that for TDD systems, dynamic TDD operation should be supported for both the backhaul and access links. 
Observation 3: Dynamic resource allocation among the backhaul and access links for DL and UL is beneficial for reducing backhaul latency. Dynamic TDD operation is beneficial for both the backhaul and the access links.
Backhaul traffic includes the data for multiple UEs and typically have larger payload. It would be more efficient for a backhaul TTI(s) to span multiple subframes, where the number of subframes can be signalled. To support efficient spatial reuse via backhaul and access DL/UL alignment as illustrated in Figure 3, it is also beneficial to support explicit flexible control of scheduling timing and TTI duration for DL and UL data for access links.
Observation 4: Backhaul transmission typically spans multiple subframes. To support efficient spatial reuse via backhaul and access DL/UL alignment as illustrated in Figure 3, explicit flexible control of scheduling timing and TTI duration for DL and UL data for access links is beneficial.
Conclusions
[bookmark: _GoBack]In this contribution, we considered the issue of dynamic resource allocation between backhaul and access links. Our observations are as follows:
Observation 1: For efficient same frequency operation between the access link and backhaul link, spatial reuse between backhaul and access links with half-duplex constraint at relay should be supported for NR.
Observation 2: The relay should be able to determine the subframe structure of the access link for subframe n based on the subframe structure of the backhaul link for the same subframe n.
Observation 3: Dynamic resource allocation among the backhaul and access links for DL and UL is beneficial for reducing backhaul latency. Dynamic TDD operation is beneficial for both the backhaul and the access links.
Observation 4: Backhaul transmission typically spans multiple subframes. To support efficient spatial reuse via backhaul and access DL/UL alignment as illustrated in Figure 3, explicit flexible control of scheduling timing and TTI duration for DL and UL data for access links is beneficial.
References
[1] [bookmark: _Ref446582201]RP-170821, New SID Proposal: Study on Integrated Access and Backhaul for NR, AT&T, Qualcomm, Samsung


image3.emf
DL

DL

UL

UL

S

S

DL

DL

UL

UL

S

S

UL

UL

DL

DL

UL

UL

DL

DL

time

Example backhaul frame 

structure

Example access frame 

structure

S

S

RN BH Rx period RN BH Rx period


image1.emf
DL (A)

DL (A)

UL (A)

UL (A)

S

S

DL (A)

DL (A)

UL (A)

UL (A)

S

S

DL (B)

DL (B)

UL(B)

UL(B)

time

Example TDM of backhaul 

and access frames

S

S

DL(B)

DL(B)

UL(B)

UL(B)

S

S


image2.emf
DL

DL

UL

UL

S

S

DL

DL

UL

UL

S

S

UL

UL

DL

DL

UL

UL

DL

DL

time

Example backhaul frame 

structure

Example access frame 

structure

S

S

G

G

DL

DL

UL

UL

S

S

Frequency


