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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: Air-to-ground network for NR

Acronym: NR_ATG 

Unique identifier: 
950075 

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
	X



or:

	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-18. 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items

2.1
Primary classification

This work item is a … 

	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, they are defined as work tasks. If you are in doubt, please contact MCC.

2.2
Parent Work Item 

	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


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 data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 


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

Dependency on non-3GPP (draft) specification: 

3
Justification

Air-to-ground (ATG) network refers to in-flight connectivity technique, using ground-based cell towers ("ATG BS”) that send signals up to an aircraft’s antenna(s) of onboard ATG terminal ("ATG UE”). As a plane travels into different sections of airspace, the onboard ATG terminal automatically connects to the cell with strongest received signal power, just as a mobile phone does on the ground. In this network, a direct radio link will be established between BS on the ground and CPE type of UE mounted in the aircraft.

Considering that ATG has the advantage of high throughput, low propagation delay, and low cost application, some operators and the aircraft industry have a strong request for the deployment of ATG, and it is urgent to start the standardization of ATG, especially for RAN4 requirements which is very important for the coexistence of ATG and IMT.
For satellite, HAPS and ATG, the RAN4 aspects differ very significantly. The node definitions, spectrum considerations and co-existence considerations all differ. ATG will operate within existing bands and does not need new bands and band properties to be identified.

From the trials and commercial operation [https://inflight.telekom.net/ean/] of adapted LTE ATG solutions, some characteristics could to be considered for ATG network deployment scenarios

Extremely large inter-site distance (ISD) and large coverage range: In order to control the network deployment cost and considering the limited number of flights, large ISD is preferred, e.g., about 100km to 200km. At the same time, when the plane is above the sea, the distance between the plane and the nearest base station could be more than 200km and even up to 300km. Therefore, ATG network should be able to provide up to 300km cell coverage range

Utilizing non-disjoint frequency for deploying both ATG and terrestrial networks i.e. same operating band but ATG network and TN use adjacent carriers: Operators are interested to adopt the same frequency for deploying both ATG and terrestrial networks to save frequency resource cost, while interference between ATG and terrestrial networks becomes non-negligible and should be addressed. Especially, from China Mobile’s point of view, 4.8GHz is an interesting frequency for deploying both ATG and terrestrial NR network.

Much powerful on-board ATG terminal capacity: On-board ATG terminal can be much powerful than normal terrestrial UE, e.g., with higher EIRP via much larger transmission power and/or much larger on-board antenna gain.

Considering the particularity of ATG network deployment, the following aspects should be addressed in a new ATG work item.

Extreme large cell coverage range (e.g., up to 300 kilometres) and flight speed (e.g., up to 1200km/h). 

Coexistence requirements between ATG and terrestrial network. 

ATG BS/UE core and performance requirement

4
Objective

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

The core part of this work item includes

Specify features to core specifications for ATG BS and UE [RAN4]

Scenario: 

BS on the ground, and the CPE type of UE mounted in the aircraft

A direct radio link between BS on the ground and CPE type of UE mounted in the aircraft
Note: The deployment characteristics described in the justification section shall be taken as a basis for the technical discussion.

Specify core requirements for coexistence between ATG and IMT terrestrial network


Perform FR1 co-existence evaluation for ATG network (e.g. ACLR, ACS)

Identify key characteristics where it is necessary to differentiate ATG ground-based BS and UEs from conventional ground based BS and UEs

Aim to reuse existing requirements for BS and UE where possible, e.g.,

Reuse TN BS requirements for ATG BS

Specify RF requirements for ATG UE/BS

Considering the results of co-existence simulations in terms of impact on emissions and RX requirements, cell sizes and link budgets, technology capabilities, likely BS and UE architectures and other relevant aspects.

Taking into account identified differences between ATG and fully ground based systems

Consider BS type 1-C/1-H/1-O and specify the requirements

Consider conductive requirements for UE

Specify RRM core requirements for ATG UE 
Taking into account identified differences between ATG and fully ground based systems

Considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects

Specify new UE/BS type(s) for ATG network if necessary

Specify signaling of the assistance information via NR ATG access [RAN2, RAN3]

Specify system information enhancements
Specify MAC CE enhancements
Specify measurement/mobility enhancements for ATG [RAN2]
4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

The performance part of the work item includes

Specify corresponding RRM performance requirements and test cases for ATG UE [RAN4]

Specify corresponding demodulation performance requirements for ATG BS [RAN4]

Specify corresponding demodulation performance and CSI reporting requirements for ATG UE/BS [RAN4]
Specify test procedures for ATG BS conformance testing and conformance requirements [RAN4]

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

	Internal TR 
	38.876
	Air-to-ground network for NR
	TSG#101
	TSG#102
	rapporteur: 

Guo chunxia, CMCC, guochunxia@chinamobile.comCore part


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

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

	38.101-1
	NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
	RAN#102
	Core part

	38.104
	NR; Base Station (BS) radio transmission and reception
	RAN#102
	Core part

	38.133
	NR; Requirements for support of radio resource management
	RAN#102
	Core part


	38.300
	NR; NR and NG-RAN Overall description; Stage-2
	RAN#102
	Core part

	38.304
	NR; User Equipment (UE) procedures in idle mode and in RRC Inactive state
	RAN#102
	Core part

	38.306
	NR; User Equipment (UE) radio access capabilities
	RAN#102
	Core part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#102
	Core part

	38.331
	NR; Radio Resource Control (RRC); Protocol specification
	RAN#102
	Core part

	38.470
	NG-RAN; F1 general aspects and principles
	RAN#103
	Core part

	38.473
	NG-RAN; F1 Application Protocol (F1AP)
	RAN#103
	Core part

	38.141-1
	NR; Base Station (BS) conformance testing 

Part 1: Conducted conformance testing
	RAN#103
	Perf. part

	38.141-2
	NR; Base Station (BS) conformance testing 

Part 2: Radiated conformance testing
	RAN#103
	Perf. part

	38.101-4
	NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements
	RAN#103
	Perf. part

	38.133
	NR; Requirements for support of radio resource management
	RAN#103
	Perf. 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)

Guo Chunxia
Company:
CMCC
Email:
guochunxia@chinamobile.com
7
Work item leadership

 RAN4
Secondary responsible Working Group(s): RAN2, RAN3.

8
Aspects that involve other WGs

NOTE:
For RAN WIs: 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

	CMCC

	ZTE

	Sanechips

	Ericsson

	CAICT

	CATT

	vivo

	OPPO

	China Telecom

	Xiaomi

	Apple

	Verizon

	China Unicom

	CBN

	Airbus

	CHTTL

	Intel Corporation

	MediaTek Inc.

	Huawei

	HiSilicon

	Spreadtrum

	Nokia

	Nokia Shanghai Bell

	Deutsche Telekom

	Qualcomm Incorporated

	FirstNet

	KT Corp.


