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1
Introduction
Wireless Backhaul, Wireless Fronthaul, Wireless Self-Backhauling is studied as one of the next generation mobile network scenarios in NGMN, 3GPP SA(FS_SMARTER) and ITU-R. However there is no description regarding these scenarios in the technical report “Scenarios and Requirements for Next Generation Access Technologies” so far.
In this contribution, we discuss these three scenarios and propose to consider the related description for the technical report of this RAN plenary level study.
2
Discussion
2.1
Requirement and Scenarios study in NGMN, SA, ITU-R
Wireless Backhaul, Wireless Fronthaul, Wireless Self-Backhauling is studied as one of the next generation mobile network scenarios in NGMN, 3GPP SA(SA1 SMATER) and ITU-R. Table 1 is a summary of the related descriptions from three documents.  And Figure1 shows the definitions of “backhaul”, “fronthaul”,”access link”.

Observation 1: Wireless Backhaul, Wireless Fronthaul, Wireless Self-Backhauling are key scenarios for next generation mobile network.
Table 1: Summary of the related descriptions from other study documents
	Document

Scenario
	NGMN 5G WHITE PAPER[1]
	3GPP TR 22.891Feasibility Study on New Services and Markets Technology Enablers[2]
	Report ITU-R M.2376-0

(07/2015)　Technical feasibility of IMT in bands above 6 GHz[3]

	Wireless Backhaul
	6.1.2.2 Need for backhaul network spectrum
In addition to fixed line backhaul solutions, for some scenarios wireless backhaul solutions using in-band or out-of-band spectrum may be required.
	5.52
Wireless Self-Backhauling
Thus, some access nodes will be wirelessly backhauled to infrastructure via other neighbouring access nodes that have wired backhaul.
	7.3.3 Outdoor
Therefore, in the considered deployment scenarios, it is beneficial to connect the fronthaul link wirelessly using frequency bands above 6 GHz. Backhaul refers to two links, 1) the link between Macro/Pico BS and Core Network, 2) the link between Macro/Pico BSs. An overview of the overall network architecture is shown in Fig. 23. All the backhaul, fronthaul and access link can operate on bands above 6 GHz.

	Wireless Fronthaul
	4.6.4 Ease of Deployment
Network deployments should also be able to adapt to diversified network configurations, such as ideal/non-ideal, fixed/wireless backhaul/fronthaul, etc.
	None
	

	Wireless Self-Backhauling
	ANNEX D: TECHNOLOGY BUILDING BLOCKS (PRELIMINARY LIST)
R3 – Radio Access Capacity
Technology building block name：Wireless backhauling (e.g. self-backhauling and relay)
Replace some of the existing cabled backhaul links by 5G wireless links Backhaul needs to be integral part of the architecture. 
	5.52
Wireless Self-Backhauling
Network planning and installation efforts can be reduced by leveraging plug & play type features—self-configuration, self-organizing, and self-optimization. Wireless self-backhauling can enable incremental growth planning by adapting deployment of managed backhaul capacity to the increase of traffic demand as the number of users within the service grows over time (i.e., wired backhaul connectivity can be added to a greater fraction of the access nodes over time).
	None
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Figure 1: Summary of the related descriptions from other study documents
2.2
Wireless backhaul

In Relase10, layer3 relay technology is studied and standardized for wireless backhaul scenarios [4][5]. This relay technology is to extend the coverage in locations such as places where cable (fixed-line) backhaul link cannot be deployed. In the 5G era, using higher frequency, then cells become much smaller, and the number of cells is much larger than LTE. So, considering actual 5G deployment, preparing necessary backhauls for 5G is much harder than LTE. Wireless backhauling not only addresses the above mentioned challenges but also provides advantages compared to fixed line backhaul, such as easy installation and easy removal of 5g base stations, and achieve flexible deployment. So, wireless backhauling scenarios should be also considered for next generation mobile network. However there is no description regarding wireless backhauling in the technical report, so the related description should be added.
Proposal 1: Descriptions related to Wireless backhauling should be added to the technical report for next generation scenarios and requirement study. And the text proposal is as follows.

--------------------- Text proposal start---------------------
10.x
Wireless backhauling
Wireless backhauling should be supported to extend the coverage in locations such as places where cable (fixed-line) backhaul link cannot be deployed. Backhaul means not only the interface between 5G base stations,  but also means the interface between 5G base station and core network.

--------------------- Text proposal end---------------------

Regarding the technical study, setting the relay technology as starting point is feasible, since LTE rayer3 relay has standardized in LTE. And further enhancement for next generation access also should be considered.
Proposal 2: Regarding technical study for wireless backhauling, the relay technology should be set as starting point, and further enhancement also should be considered though the technical study. Further enhancement should include efficient wireless link technology between 5G base station and the existing core network which minimizes the impact of the existing core network side.
2.3
Wireless fronthaul

Wireless fronthaul also can be one scenario for next generation mobile network as described in ITU-R M.2376-0 for next generation mobile network. However discussion on RAN architecture and fronthaul interface has not started yet, so whether wireless fronthaul is feasible or not cannot be discussed at this moment. Study regarding wireless fronthaul will be based on the conclusions of RAN architecture discussion. 
Proposal 3: Study regarding wireless fronthaul should consider the conclusions of RAN architecture and fronthaul interface discussion, and related scenarios and requirement should be considered later.
2.4
Wireless  Self-Backhauling

Wireless Self-Backhauling
is now studied in SA1. RAN level study should be based on the outcomes from SA work.
Proposal 4: RAN level study regarding self-backhauling should consider the requirement and conclusions from SA work, and related scenarios and requirement should be considered later.
3
Conclusion 

In this document we discussed wireless backhaul, wireless fronthaul, Wireless self-backhauling, and we point out one observation and4 proposal.
Observation 1: Wireless Backhaul, Wireless Fronthaul, Wireless Self-Backhauling are key scenarios for next generation mobile network.
Proposal 1: Descriptions related to Wireless backhauling should be added to the technical report for next generation scenarios and requirement study. And the text proposal is as follows.

--------------------- Text proposal start---------------------

10.x
Wireless backhauling
Wireless backhauling should be supported to extend the coverage in locations such as places where cable (fixed-line) backhaul link cannot be deployed. Backhaul means not only the interface between 5G base stations,  but also means the interface between 5G base station and core network.

--------------------- Text proposal end---------------------

Proposal 2: Regarding technical study for wireless backhauling, the relay technology should be set as starting point, and further enhancement also should be considered though the technical study. Further enhancement should include efficient wireless link technology between 5G base station and the existing core network which minimizes the impact of the existing core network side.
Proposal 3:  Study regarding wireless fronthaul should consider the conclusions of RAN architecture and fronthaul interface discussion, and related scenarios and requirement should be considered later.
Proposal 4:  RAN level study regarding self-backhauling should consider the requirement and conclusions from SA work, and related scenarios and requirement should be considered later.
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