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3GPP is committed to start working on technology components that will be part of a new radio (NR) access technology that meets the requirements of next generation mobile communication systems [1], [2], [3]. 
NR is designated for a frequency range that includes some frequency bands that are very well suited, and sometimes used, for traditional wireless backhaul. This opens up the possibilities for NR to be used in solutions for traditional wireless backhaul. 
Access-integrated backhaul was introduced in LTE-Advanced with the introduction of relay nodes in Rel-10. There is a need for supporting access-integrated backhaul in NR, as to provide:
· Future densification of radio access nodes
· Ease of deployment
· Leverage on common technology components between access and backhaul links
It is expected that access-integrated backhaul in 5G will have requirements on e.g.:
· Operation in higher frequency bands, incl. millimeter-wave frequencies
· High spectral efficiency 
· High gain beam forming
· Mobile access nodes (mobile relays)
· Low latency
· In combination with a new radio interface (without legacy requirement) should enable superior access-integrated backhaul as compared to LTE Rel.14.
The above reasons and more are all drivers towards the continued convergence between access and backhaul. Traditional microwave backhaul including millimeterwave backhaul at, e.g., V-band and E-band, is mainly targeting more traditional Line-Of-Sight (LOS) conditions in outdoor deployment scenarios where the nodes are fixed. Wireless backhauling using NR may therefore serve also as a complement to traditional microwave backhaul in scenarios with dense deployments, Non-Line-Of-Sight (NLOS) conditions, indoor deployments, mobility scenarios, multi-hop, etc.
Observation 1	Wireless backhaul and radio access is converging and access-integrated backhaul should support a range of use cases like dense deployments, outdoor and indoor, multi-hop relaying, mobile relays, etc. with associated requirements.
This contribution outlines a small set of use cases and discusses some high level requirements that are needed to enable efficient and well integrated access-integrated backhaul solutions in NR.
Discussion
Operation at high carrier frequencies, especially in NLOS conditions, is challenging in terms of propagation but high frequency operation also enables the use of high beamforming gain with reasonably-sized antenna arrays. Such backhaul use cases are also good candidates for using access-integrated backhauling in NR.  Furthermore, NR should enable backhaul in the same frequency band as access where resources can be shared dynamically. The latter is advantageous for building out coverage of the system but can also be used to densify deployments for capacity reasons.
High-level requirements
A good backhaul connection is typically characterized by high spectral efficiency, low latency and high reliability. Many of these characteristics are also aligned with and NGMN [4] and 3GPP [5]. Therefore, the following should be considered in the design:
· Efficient multi-hop retransmissions 
· Multi-antenna techniques for high spectral efficiency, spatial diversity for high reliability, high beamforming gain (both in radio base station and UE) for excellent link budget, both in DL and UL, interference cancellation, etc.
· Higher modulation formats for high spectral efficiency in combination with excellent link budget
· Low delay
· Robust handover procedures of access-integrated backhaul connections for mobile relays and for load balancing purposes
· Multi-node connectivity for capacity and reliability (node diversity)
· Full-duplex relays (access and backhaul links at different frequencies)
· Half-duplex relays (access and backhaul links at same frequency)
· Support for multi-hop routing 
· Interference avoidance in multi-hop communications
· Support for a Relay node with S1 and X2  interfaces
· Symmetric UL/DL design (OFDM in both directions)

Observation 2	A number of requirements with associated technologies need to be considered to support a spectral-efficient, low latency, and reliable access-integrated backhaul functionality in NR. Some of these are listed in Section 2.1
Future-proofness for phased standardization
It is important that the access-integrated backhaul functionality in NR is considered already in the initial standardization work of NR in such way that the first release of NR is prepared for a smooth introduction of access-integrated backhaul in a later phase and that it can be enhanced to include features and use cases as they become available. That is, some level of future-proofness is called for with a frame structure, retransmission scheme, control channel structure, architecture that allow for efficient co-existence with multi-hop functionality needed for access-integrated backhaul.  
Observation 3	Consider access-integrated backhaul requirements in NR already in the initial standardization work such that the first release of NR is prepared for a smooth introduction of access-integrated backhaul in a later phase.
Conclusion
Proposal 1	Wireless backhaul and radio access is converging and access-integrated backhaul (self-backhauling) should support a range of use cases like dense deployments, outdoor and indoor, multi-hop relaying, mobile relays, etc. with associated requirements.
Proposal 2	A number of requirements with associated technologies need to be considered to support a spectral-efficient, low latency, and reliable access-integrated backhaul functionality in NR. Some of these are listed in Section 2.1
Proposal 3	Consider access-integrated backhaul requirements in NR already in the initial standardization work such that the first release of NR is prepared for a smooth introduction of access-integrated backhaul in a later phase.
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