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Introduction
One of the objectives/requirements specified in [1] and [2] is to study and identify technical solutions that enable support for wireless relay. Wireless relay can simplify and accelerate deployment of NR by enabling deployment of potentially dense NR small cells without the need or reduced requirement of fiber backhaul or other wired backhaul types. Depending on the relay capabilities to be supported, it may be possible to enable “plug-and-play” installation. Unlike the LTE relay specified in Rel-9, wireless relay at mmWave is expected to be able to scale more easily with the number of relay nodes within the coverage of a donor base station, thanks to possible high degree of spatial reuse between the relay and the access links via TX/RX beamformings. 
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 [3] 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 this contribution, we present our views on the wireless backhaul framework to support efficient same frequency operation between the access link and backhaul link for NR.
Wireless backhaul framework for NR
1 
2 
A wireless relay differs from normal UE in terms of the required data rate, latency and reliability. eMBB should clearly be supported for relay but further study would be needed on whether URLL can be supported with relay considering the additional latency introduced by the backhaul link. The latency of eMBB should include the backhaul air-interface latency. 
Despite the differences, it is important from specification and implementation complexities viewpoint to strive for a common air interface framework design for relay and access links including waveform, multiplex access schemes, numerology and frame structure.

Proposal 1: Strive for a common air interface framework design for relay and access links, including waveform, multiple access schemes, numerology and frame structure.

One of the issues which has some relevance 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.
  One way to partitioning the backhaul and access resources for inband relay is orthogonal partitioning in either time or frequency as illustrated in Figure 2 and Figure 3, 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, a more efficient and scalable approach is to support spatial reuse between the backhaul and access links 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 4. 

Proposal 2: 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.
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[bookmark: _Ref450669000]Figure 2: Orthogonal time domain partitioning 
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[bookmark: _Ref450668998]Figure 3: Orthogonal frequency domain partitioning 
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[bookmark: _Ref450670001]Figure 4: Spatial reuse between backhaul and access links with half-duplex constraint at relay 
Conclusions
In this contribution, we presented our views on wireless backhaul framework for NR. Our proposals are as follows:

Proposal 1: When possible, strive for a common air interface framework design for relay and access links, including waveform, multiple access schemes, numerology and frame structure.

Proposal 2: 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.
References
[1] [bookmark: _Ref446582201]RP-160671, New SID Proposal: Study on New Radio Access Technology, NTT DOCOMO.
[2] [bookmark: _Ref446582202]3GPP TR 38.913 V0.3.0 (2016-03)
[3] [bookmark: _Ref458417359]R1-165902	WF on wireless backhaul for NR, Samsung, AT&T, Ericsson, Intel, IITH, CEWiT, Tejas Networks, Reliance-jio, Straight Path
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


