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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
New WID: Extension of Integrated Access and Backhaul (IAB) for NR
Acronym: EX_IAB_NR
Unique identifier: 
 

NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


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
	X

	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 
{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items

2.1
Primary classification

This work item is a … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 

	X
	Feature

	
	Building Block

	
	Work Task

	
	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 Work Item 

{Not applicable for Feature nor for a Study Item}

{For a Building Block: list here the parent Feature }

{For a Work Task: list here the parent Building Block }

	Parent Work Items 

	Unique ID
	Title

	
	


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.
2.3
Other related Work Items and dependencies

{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	820070
	Integrated access and backhaul for NR
	a preceding WI

	
	
	

	
	
	


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.
3
Justification

To enable flexible and very dense deployment of NR cells without the need for densifying the wired transport network proportionately, integrated access and backhaul was started and hotly discussed. However, only basic functionality was specified in Rel-16 due to time constraints. 

Rel-16 IAB is focused on physically fixed relays. In the subway, bus or train, the instantaneous traffic is moving. It is costly and not easy to deploy so many base stations along the route. Especially for the high speed train scenario, there is no capacity requirement in some areas except instantaneous traffic in the train. Due to large fluctuation of NR frequency band, especially FR2, the coverage inside various vehicles is poor compared to the outdoor coverage. The mobile IAB node has better backhaul link quality and large bandwidth, therefore can improve the QoE for the users inside the vehicle. The IAB-node can operate in SA or NSA mode. During the mobility of the IAB node, it’s possible that the IAB operation mode may be changed between SA and NSA depending on the deployment scenarios along the route. In order to assure the service continuity in all deployment scenarios, IAB node operation mode should be considered. During the IAB mobility, all the UEs served by the IAB will be switched from one cell to another cell. If handover procedure is performed for each UE, the latency and signalling load will be quite high. Optimisation to support group mobility needs to be considered.
Wireless backhaul links are vulnerable to blockage due to e.g. moving objects such as vehicles, seasonal changes, or infrastructure changes. Also, traffic variations can create uneven load distribution on wireless backhaul links leading to local link or node congestion. To improve the coverage, achieve load balancing and reliability, Spanning tree (ST) and Directed acyclic graph (DAG) are included in Rel-16 for IAB topologies. In case of high saturation level of relay nodes within a particular cell, mesh-like optimizations will be beneficial e.g. to support ad-hoc deployments in case of emergency services, disaster relief, military etc. 
Furthermore, some objectives in Rel-16 WI scope may not be completed. E.g. IAB node migration underneath the same IAB-donor is prioritized in Rel-16. It is highly possible that IAB-node migration between different IAB-donors cannot be finalized on time. This can be covered by the mobile IAB support. In addition, the optimization features will not be discussed in Rel-16. One critical issue is the latency of control plane signaling transmission in multi-hop scenario. The issue comes from that the RRC protocol is in the Donor-CU. In multi-hop scenario, each control plane signalling is transmitted to the Donor-CU via multi-hop IAB nodes which will bring much latency. Considering latency is a one of the KPI for NR, solutions for this aspect is important for network performance improvement. Currently, the QoS management of IAB network is controlled by IAB donor CU with no/little IAB node involvement. The UE DRB/BH RLC CH may be failed to be set up/modified or be released due to inappropriate QoS parameter setting. Another point that needs to be looked at is hop to hop flow control. It is not well supported in Rel-16 e.g. not support hop to hop radio link outage/resume. Other optimizations e.g. Low-latency scheduling optimizations could be continued in Rel-17 if not possible to be finalized in Rel-16.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

The work item should specify techniques to support mobile IAB, mesh based optimization, and leftovers from Rel-16 WI.

· The detailed objectives for mobile IAB are:
· Support of service continuity for UEs served by mobile IAB. The following scenarios should be covered:
· IAB mobility between upstream intermediate IAB-nodes within the same IAB-donor.
· IAB mobility between two IAB donors connects to 5GC.
· IAB mobility between IAB-Donors working in different mode i.e. SA or NSA.
· IAB mobility between two IAB-Donors working in NSA mode.
· Specify group mobility mechanisms to reduce the latency and signalling load.
· The detailed objectives for mesh topology for multi-hop backhauling enhancements are:
· Specify procedures to configure multiple paths from IAB-donor to an IAB node.
· Specify control plane signalling for transmitting assistant information between IAB nodes to support route selection.
· Specify procedures to dynamic change the route and/or the role of IAB nodes.
· The detailed objectives for enhancements to Rel-16 baseline include:
· Specify mechanisms for efficient control signalling transmission.
· QoS management optimisation
· Hop-by-hop flow control enhancement
· Low-latency scheduling optimisations
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 new 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, then leave the field empty otherwise enter a number >0 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 part 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}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


{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 WI 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

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

	38.300
	NR; Overall description; Stage-2
	RAN#xx
	Core part

	38.423
	NG-RAN;

Xn application protocol (XnAP)
	RAN#xx
	Core part

	38.473
	NG-RAN;

F1 application protocol (F1AP)
	RAN#xx
	Core part

	38.425
	NG-RAN;

NR user plane protocol
	RAN#xx
	Core part

	38.331
	NR;

Radio Resource Control (RRC) protocol specification
	RAN#xx
	Core part

	38.xxx
	Backhaul Adaptation Protocol
	RAN#xx
	Core part

	
	
	
	

	
	
	
	

	
	
	
	


NOTE:
If this is a RAN WI 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)

7
Work item leadership

NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.

9
Supporting Individual Members

{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


