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Introduction
In RAN#73, it was agreed that wireless relay is put on hold until March 2017, except for forward compatibility considerations. In this contribution, we consider the forward compatibility aspects for joint operation of wireless backhaul and access.
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
In this contribution, we addressed some forward compatibility aspects of joint operation of wireless backhaul and access for NR. Our observations are as follows:
[bookmark: _GoBack]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.
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Appendix
In RAN1#84bis, it was agreed that backhaul and relay link should be studied in relation to the frame structure:
Agreements:
· Study frame structure(s) supporting at least 
· FDD duplex arrangement
· TDD duplex arrangement
· Downlink transmission
· Uplink transmission
· Sidelink transmission
· Access link
· Backhaul/relay link
· Stand alone operation in licensed band
· Non stand alone operation in licensed band
· Licensed-assisted operation in unlicensed band

In RAN1#85, the following agreements were achieved:
Agreements:
· NR should allow for efficient same frequency operation between the access link and backhaul link
· NR should also allow for efficient operation when the backhaul link and access link are on different frequencies. This includes:
· Operation of backhaul link and access link on different frequencies in the same band
· Operation of backhaul link and access link in different bands
· Note: The term ‘backhaul link’ does not make any assumption on NR RAN architecture design options

In RAN1#86, it was concluded that:
Conclusions:
· Mechanisms for joint operation of backhaul link and access link should be studied by NR, including
· Study dynamic resource allocation among backhaul and access links, including TDM and FDM and SDM approaches under half-duplex constraint 
· Study multi-hop backhauling and multi-site connectivity in backhauling 
· Mechanism for integration of new TRPs/RNs carrying integrated backhaul and access functionalities
· Mechanisms for discovery and management of backhaul links for the connected TRP/relay nodes (if supported) with integrated backhaul and access links
· Other aspects/functionalities such as forward compatibility to study full duplex operation on backhaul and/or access links are FFS
· RAN1 should strive for a common mobility handling and beam management framework for mobile TRP/relay nodes (if supported) carrying joint operation of backhaul and access functionalities and the usual UEs
· Note: No assumption on particular RAN architecture
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