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1
Introduction
This document relates to the RAN email discussion:

[5G-AH-12] Relaying capability (Qualcomm)

- Goal is to produce clear objective(s) for the Technology SID for the work in this area

The objective of this paper is to provide two proposals for RAN#71:

· A text proposal for Relay requirements in TR 38.913

· A text proposal for the Technology SID objective(s)
Initial proposals were based on several RAN-AH contributions (including views/proposals on 5G Relay [1-7]), and few other sources [8-10].
Considering the comments received during the RAN email discussion, an updated proposal is provided in this document, for RAN#71 approval. 

2
Background
The following list of items were identified as components/options in terms of 5G Relay support, which was used as initial baseline for the text proposals submitted to the RAN email discussion. 
Relay types/links
· Backhaul/Fronthaul Relay  (RAN interfaces)
· Sidelink/D2D Relay (UE to UE interface)
Relay capabilities
· Support for Inband and Outband relay (same/different spectrum)
· Support for multi-hop/mesh relay

· Support for mobile relays

· Support for relay self-configuration (including self-backhauling)
· E.g. Plug & Play installation, Neighbour Discovering, Auto rerouting ([2, 3, 9]).
[Editor’s note: the chosen classification/terminology is mainly based on RAN-AH contributions/references]

Fig.1 shows a general illustration of possible relay links.
Fig.1 – Overview of possible relay links
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Some description and illustration of the listed relay types and functionalities can be found in the indicated references [1-10]; few pictures and excerpts are provided in the Annex of this document, for convenience.
3
Text Proposals

The following is a proposed way forward, attempting to addresss some of the comments and views emerged during the RAN email discussion (considered agreeable or a possible compromise, by the proponent). 

3.1 Proposal for RAN Requirements study

A text proposal for TR 38.913 (track changes on top of v.0.2.0) is provided here, as part of  the section on Operational Requirements.
================================ Text proposal 1 (start) =====================================
10
Operational requirements
10.X Relay requirements
The design of the 5G RAN and Radio Interface Technology shall aim at supporting basic wireless relay functions, e.g. for Backhaul/Fronthaul or UE based relay types.
================================ Text proposal 1 (end) =====================================
3.2 Proposal for the RAN Technology Study Item 
Text proposal for SID objectives. 

NOTE: If the Study Item description will include items for Phase1 and Phase2, it is TBD where to include objectives related to Relay support.
================================ Text proposal 2 (start) =====================================
Study and identify technical solutions that enable support for basic wireless relay (Backhaul/Fronthaul or UE based relay types). Enhanced relay capabilities should also be evaluated, e.g. multi-hop/mesh relay, relay node mobility, self-configuration, together with their applicability (specific or common) to different relay types.
================================ Text proposal 2 (end) =====================================
3
Conclusions
RAN should discuss the two text proposals provided in this document, and consider their inclusion in the current RAN TR 38.913 and the (yet to be approved) 5G-RAN technology SID, respectively.
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Annex 
Illustrative references from RAN-AH contributions. 
Table 1: Summary of the (Self) Backhaul/Fronthual descriptions from other study documents [2]

	Document

Scenario
	NGMN 5G WHITE PAPER[8]
	3GPP TR 22.891 Feasibility Study on New Services and Markets Technology Enablers[9]
	Report ITU-R M.2376-0

- Technical feasibility of IMT in bands above 6 GHz

	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.… 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.
	
	

	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

…. 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).
	


Fig.2 – Self-backhaul in dense urban [3]
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Figure 3 Advanced UE relay deployment scenario [4]
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Fig 4. General Multi-Hop Relay network [1]
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