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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: FR2 for NR based satellite networks
Acronym: 
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
	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
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	
	
	
	
	X

	Don't know
	X
	
	
	
	


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

	X
	Building Block

	
	Work Task

	
	Study Item


including some study activities.

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

	
	
	{mandatory text: "parent WID" or "child WID"} 


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

	
	Preceding Rel-15 & Rel WI
	The proposed WID will leverage the NR and NG-RAN specifications

	750040
	Study on NR to support non-terrestrial networks (FS_NR_nonterr_nw)
	The proposed WID will make use of the channel model defined by the FS_NR_nonterr_nw study 

	800099
	Study on solutions for NR to support non-terrestrial networks (FS_NR_NTN_solutions)
	The proposed WID will leverage solutions identified in FS_NR_NTN_solutions 

	860046
	Solutions for NR to support non-terrestrial networks (NTN) [RAN2 WI: NR_NTN_solutions]
	The proposed WID will leverage the solutions defined in NR_NTN_solutions 

	860005
	Integration of satellite systems in the 5G architecture
	The proposed WID may leverage the solutions defined in 5GSAT_ARCH 


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

The studies for NR supporting NTN in TR 38.821 in Rel-16 work were completed in December 2019. As a result, RAN #86 Plenary approved NR-NTN WID RP-193234 [1] to undertake the normative phase in Rel-17. 
Satellite Service allocated frequency bands “S-Band” and “Ka-Band” are possible frequency bands for NR based Satellite Networks. They fall, respectively, in Frequency Range 1 (FR1) and Frequency Range 2 (FR2). The main part of “S-Band” is already included among the 3GPP NR defined bands of FR1 and designated as “n65” in 3GPP TS 38.101-1 & TS 38.104.
In parallel with the NR-NTN normative phase of Rel-17, and as a follow-on from RP-190995 [2], it is timely to define the satellite service allocated “Ka-Band” as an NR band for satellite networks in the FR2 range. This will allow the deployment of NR based 5G services and applications via satellite.

[image: image1]
Figure 3.1: Uu for satellite-based NR in Ka-Band

3.1          References
[1] RP-193234 - Solutions for NR to support non-terrestrial networks (NTN), RAN#86
[2] RP-190995 - Motivation for NWI on Frequency Bands for NR Based Satellite Access, RAN#84
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of the work item is to specify a new NR frequency band in FR2 for Satellite Networks (as illustrated in fig. 3.1). Based on the satellite operation, the duplex mode will be FDD, as allocated by ITU Radio Regulations. The following bands are commonly referred to as “Ka band” and identified by ITU Radio Regulation for use by Geo-stationary Orbit (GEO) and Non-Geostationary Orbit (NGSO) based Satellite services on a worldwide basis.
Table 4.1-1: “Ka band” spectrum for GEO based Satellite services
	
	Region 1
	Region 2
	Region 3

	Downlink (space-earth)
	17.3 – 20.2 GHz
	17.7 – 20.2 GHz
	17.7 – 20.2 GHz

	Uplink (earth-space)
	27.5 – 30.0 GHz
	27.0 – 30.0 GHz
	27.0 – 30.0 GHz


Table 4.1-2: “Ka band” spectrum for NGSO Satellite services
	
	Region 1
	Region 2
	Region 3

	Downlink (space-earth)
	17.7 – 20.2 GHz
	17.7 – 20.2 GHz
	17.7 – 20.2 GHz

	Uplink (earth-space)
	27.5 – 29.1 GHz 
& 29.5 – 30.0 GHz
	27.0 – 29.1 GHz 
& 29.5 – 30.0 GHz
	27.0 – 29.1 GHz 
& 29.5 – 30.0 GHz


· Define “Ka Band” as an NR band in FR2 for GEO and NGSO based satellite networks.
· Specify band numbering in the UE (satellite terminal) RF requirements for the new band(s).
· Define the RF requirements of UE associated with the frequency bands using NR radio interface, considering the characteristics specific to satellite networks (NTN), including the impact of FDD mode in FR2
Note 1: The following pre-existing harmonised standards developed in ETSI for satellite services in this band may be considered during the work

· ETSI EN 303 978: Satellite Earth Stations and Systems (SES); Harmonised Standard for Earth Stations on Mobile Platforms (ESOMP) transmitting towards satellites in geostationary orbit, operating in the 27.5 GHz to 30.0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU

· ETSI EN 303 979: Satellite Earth Stations and Systems (SES); Harmonised Standard for Earth Stations on Mobile Platforms (ESOMP) transmitting towards satellites in non-geostationary orbit, operating in the 27.5 GHz to 29.1 GHz and 29.5 GHz to 30.0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU

Note 2: The user link (UE-satellite) is based on Uu NR interface in FDD mode with DFT-s-OFDM in uplink and CP-OFDM in the downlink.

Note 3: It is assumed that the satellite (and gateway in case of transparent payload) is dimensioned to close the link budget between the gNB and UE (satellite terminal), including effects of the feeder link.

Note 4: As part of this work, some reference RF performances for satellite and possibly for the Gateway may be considered.

Note 5: The feeder link (gateway – satellite) may operate in any frequency outside the user link frequency bands in consideration. One can assume that it is dimensioned to produce negligible degradation to the user link (satellite – user equipment) performances.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify necessary UE (satellite terminal) and network performance requirements for the specified enhancements [RAN4].
Specify RRM test and network conformance tests [RAN4].

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.

Excel table will be shared in the next proposal for discussion.
5
Expected Output and Time scale

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

	Proposed Spec no. or series
	TS/TR number 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	38.XXX
	New frequency for FR2 for NR based Satellite Networks
	
	TSG#94
	


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 

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

	
	
	
	

	TS 38.101-2
	5G NR; User Equipment (UE) radio transmission and reception, part 2: Range 2 standalone
NTN specific characteristics
	TSG#94
	Core part

	TS 38.133
	5G NR; Requirements for support of radio resource management

NTN specific RRM features
	TSG#94
	Perf part

	TS 38.101-4
	5G NR; User Equipment (UE) radio transmission and reception, part 4: performance requirements

NTN specific characteristics
	TSG#94
	Perf part

	TS 38.508-1
	5G; User Equipment (UE) conformance specification; Part 1: Common test environment
	TSG#94
	Perf part

	TS 38.508-2
	User Equipment (UE) conformance specification;

Part 2: Common Implementation Conformance Statement (ICS) proforma
	TSG#94
	Perf part

	TS 38.521-2
	5G NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 standalone
	TSG#94
	Perf part

	TS 38.533


	NR; User Equipment (UE) conformance specification; Radio Resource Management (RRM)
	TSG#94
	Perf part


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)
Rapporteur
Company:
Hughes Network Systems Ltd (EchoStar)
Email:
munirajaffar@hughes.com/munira.jaffar@echostar.com
7
Work item leadership
Leading working group: RAN4
Secondary working group: RAN5

8
Aspects that involve other WGs
NOTE:
For RAN WIDs: 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
	Supporting IM name

	Hughes Network Systems Ltd

	Ligado

	Intelsat

	Globalstar

	Inmarsat

	Thales

	Panasonic

	Leonardo Company (Telespazio)

	Fraunhofer IIS

	Fraunhofer HHI
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