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9.4.5
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
Study on Integrated Access and Backhaul for NR
Acronym: SI_NR-IAB
Unique identifier: 
 
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.

If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. 

Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	Don't know
	X
	X
	X
	X
	X


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
3
Justification

One of the potential technologies targeted to enable future cellular network deployment scenarios and applications is the support for wireless backhaul and relay links enabling flexible and very dense deployment of NR cells without the need for densifying the transport network proportionately. 
Due to the expected larger bandwidth available for NR compared to LTE (e.g. mmWave spectrum) along with the native deployment of massive MIMO or multi-beam systems in NR creates an opportunity to develop and deploy integrated access and backhaul links. This may allow easier deployment of a dense network of self-backhauled NR cells in a more integrated manner by building upon many of the control and data channels/procedures defined for providing access to UEs. An example illustration of a network with such integrated access and backhaul links is shown in Figure 1, where relay nodes (rTRPs) can multiplex access and backhaul links in time, frequency, or space (e.g. beam-based operation).


[image: image1]
Figure 1: Integrated access and backhaul links 

The operation of the different links may be on the same or different frequencies (also termed ‘in-band’ and ‘out-band’ relays). While efficient support of out-band relays is important for some NR deployment scenarios, it is critically important to understand the requirements of in-band operation which imply tighter interworking with the access links operating on the same frequency to accommodate duplex constraints and avoid/mitigate interference. 
In addition, operating NR systems in mmWave spectrum presents some unique challenges including experiencing severe short-term blocking that may not be readily mitigated by present RRC-based handover mechanisms due to the larger time-scales required for completion of the procedures compared to short-term blocking. Overcoming short-term blocking in mmWave systems may require fast RAN-based mechanisms for switching between rTRPs, which do not necessarily require involvement of the core network. The above described need to mitigate short-term blocking for NR operation in mmWave spectrum along with the desire for easier deployment of self-backhauled NR cells creates a need for the development of an integrated framework that allows fast switching of access and backhaul links. Over-the-air (OTA) coordination between rTRPs can also be considered to mitigate interference and support end-to-end route selection and optimization.
SA1 has already established service requirements for wireless self-backhauling (TS 22.261, Service requirement for the 5G System, section 6.12.2). These requirements are:
· The 5G network shall enable operators to support wireless self-backhaul using NR and E-UTRA.

· The 5G network shall support flexible and efficient wireless self-backhaul for both indoor and outdoor scenarios.

· The 5G network shall support flexible partitioning of radio resources between access and backhaul functions.

· The 5G network shall support autonomous configuration of access and wireless self-backhaul functions.

· The 5G network shall support multi-hop wireless self-backhauling.

· NOTE 1: This is to enable flexible extension of range and coverage area.

· The 5G network shall support autonomous adaptation on wireless self-backhaul network topologies to minimize service disruptions.

· The 5G network shall support topologically redundant connectivity on the wireless self-backhaul.

· NOTE 2: This is to enhance reliability and capacity and reduce latency.

The benefits of integrated access and backhaul (IAB) are crucial during network rollout and the initial network growth phase. To leverage these benefits, IAB needs to be available when NR rollout occurs. Consequently, postponing IAB-related work to a later stage may have adverse impact on the timely deployment of NR access. 

This study item will identify and evaluate solutions for supporting wireless backhaul/relays in NR, including specification impact for potential enhancements to the physical and higher layer design for NR to meet requirements for efficient operation of integrated backhaul and access links. 

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The following requirements and aspects should be addressed by the integrated access and wireless backhaul for NR:

· Efficient and flexible operation for both inband and outband relaying in indoor and outdoor scenarios 
· Multi-hop and redundant connectivity
· End-to-end route selection and optimization
· Support of backhaul links with high spectral efficiency
· Support of legacy NR UEs

The objective of the study is to identify and evaluate potential solutions for the following requirements and aspects associated with the efficient operation of integrated access and wireless backhaul for NR. Frequency ranges up to 100 GHz will be considered.

Detailed objectives of the study item are:
· Topology management for single-hop/multi-hop and redundant connectivity [RAN2, RAN3], e.g.
· Protocol stack and network architecture design (including interfaces between rTRPs) considering operation of multiple relay hops between the anchor node (e.g. connection to core) and UE 

· Control and User plane procedures, including handling of QoS, for supporting forwarding of traffic across one or multiple wireless backhaul links

· Route selection and optimization [RAN2, RAN1, RAN3], e.g.
· Mechanisms for discovery and management of backhaul links for TRPs with integrated backhaul and access functionalities
· RAN-based mechanisms to support dynamic route selection (potentially without core network involvement) to accommodate short-term blocking and transmission of latency-sensitive traffic across backhaul links
· Evaluate the benefit of resource allocation/route management coordination across multiple nodes, for end-to-end route selection and optimization.
· Dynamic resource allocation between the backhaul and access links [RAN1, RAN2], e.g., 

· Mechanisms to efficiently multiplex access and backhaul links (for both DL and UL directions) in time, frequency, or space under a per-link half-duplex constraint across one or multiple backhaul link hops for both TDD and FDD operation 
· Cross-link interference (CLI) measurement, coordination and mitigation between rTRPs and UEs
· High spectral efficiency while also supporting reliable transmission [RAN1]
· Identification of physical layer solutions or enhancements to support wireless backhaul links with high spectral efficiency
· Note: support of these functionalities should consider existing mechanisms for access links as a starting point
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each of them in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	38. 874
	TR

	Study on Integrated Access and Backhaul for NR
	RAN#81
	RAN#82
	


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Georg Hampel, 

Qualcomm Incorporated, 
ghanpel (at) qti (dot) qualcomm (dot) com












7
Work item leadership

RAN2 (Primary), RAN1/3 (Secondary)
8
Aspects that involve other WGs
None identified yet
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.  
9
Supporting Individual Members
	Supporting IM name

	AT&T

	Qualcomm

	Samsung

	Nokia

	KDDI

	Altiostar

	Verizon

	Intel

	InterDigital

	Broadcom

	MediaTek

	CHTTL

	Telstra

	Tejas Networks

	CEWiT

	IITH

	IITM

	SK Telecom

	Xilinx

	T-Mobile

	Ericsson

	Huawei

	HiSilicon

	Cohere Technologyies

	CATT

	ZTE
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