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3GPP™ Work Item Description
For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Information about Work Items can be found at http://www.3gpp.org/Work-Items
Title: 	Study on supporting NR above 52.6 GHz
Acronym: FS_NR_52_to_114GHz
Unique identifier: TBD 
 NOTE:	For new WIs/SIs leave the Unique identifier empty or you can 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
	
	x
	X
	
	

	No
	x
	
	
	X
	

	Don't know
	
	
	
	
	



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

	
	
	{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

	700058
	Study on scenarios and requirements for next generation access technologies
	Study on scenarios and requirements for NR 

	750067
	New Radio Access Technology
	NR generic requirements

	800090
	Study on NR beyond 52.6 GHz
	Study on requirements for NR above 52.6 GHz


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

3	Justification
In order to support wide range of services, 5G NR system aims to be flexible enough to meet the connectivity requirements of a range of existing and future (as yet unknown) services to be deployable in an efficient manner. In particular, NR considers supporting potential use of frequency range up to 100 GHz (ref. TR 38.913).  

NR specifications that have been developed in Rel-15 and Rel-16 define operation for frequencies up to 52.6GHz, where all physical layer channels, signals, procedures, and protocols are designed to be optimized for uses under 52.6GHz. 

However, frequencies above 52.6GHz are faced with more difficult challenges, such as higher phase noise, larger propagation loss due to high atmospheric absorption, lower power amplifier efficiency, and strong power spectral density regulatory requirements in unlicensed bands, compared to lower frequency bands. Additionally, the frequency ranges above 52.6 GHz potentially contain larger spectrum allocations and larger bandwidths that are not available for bands lower than 52.6 GHz. 

As an initial effort to enable and optimize 3GPP NR system for operation in above 52.6GHz, 3GPP RAN has studied requirements for NR beyond 52.6GHz up to 114.25GHz including global spectrum availability and regulatory requirements (including channelization and licensing regimes), potential use cases and deployment scenarios, and NR system design requirements and considerations on top of regulatory requirements (ref. TR 38.807).  The potential use cases identified in the study include high data rate eMBB, mobile data offloading, short range high-data rate D2D communications, broadband distribution networks, integrated access backhaul (IAB), factory automation, industrial IoT (IIoT), wireless display transfer, augmented reality (AR)/virtual reality (VR) wearables, intelligent transport systems (ITS) and V2X, data center inter-rack connectivity, smart grid automation, private networks, and support of high positioning accuracy. The use cases span over several deployment scenarios identified in the study. The deployment scenarios include, but not limited to, indoor hotspot, dense urban, urban micro, urban macro, rural, factor hall, and indoor D2D scenarios. The study also identified several system design requirements around waveform, MIMO operation, device power consumption, channelization, bandwidth, range, availability, connectivity, spectrum regime considerations, and others. 

This SI continues the study of NR above 52.6GHz, in particular, NR system design aspects for frequency range between 52.6GHz and 114.25GHz. A key objective is to study waveform for the high frequency range that is one of the most fundamental design components.  For a comprehensive study of waveform, some related aspects needed for the waveform study should be considered, such as channelization, frame structure, initial access, physical channels and signals, procedures, MIMO, and beam management. In particular, practical implementation aspects need to be carefully taken into account in the study. 

Among the frequencies of interest, frequencies between 52.6 GHz and 71 GHz are especially interesting relatively in the short term because of their proximity to sub-52.6GHz for which the current NR system is optimized and the imminent commercial opportunities for high data rate communications, e.g., unlicensed spectrum but also licensed spectrum between 57GHz and 71GHz. Therefore, it would be beneficial to make an initial phase of the study focused on feasibility of using existing waveforms and required changes for frequencies between 52.6 GHz and 71 GHz, so as to take advantage of imminent commercial opportunities for the specific frequency regime by minimizing the specification burden and maximizing the leverage of FR2 based implementations. 




4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
This study item will include the following objectives:

Until RAN #88
· Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz. (until RAN #88) [RAN1, RAN4]
· Study of applicable numerology including subcarrier spacing, channel BW (inc. maximum), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4]. and FR2 physical layer for DL and UL to existing waveform to support system functionality
· Study of channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz [RAN1]

After RAN #88 
[bookmark: _GoBack]
· Development of KPIs for target use cases for frequencies between 52.6 GHz (or 71 GHz) and 114.25 GHz [RAN1]
· Note: In case the SI focuses on a limited set of use cases, forward compatibility to other use cases is taken into account during the study.  
· Development of evaluation methodology that includes deployment scenario, traffic model, and applicable RF impairments for frequencies between 52.6 GHz (or 71 GHz) and 114.25 GHz [RAN1, RAN4]
· Study and identification of specification impacts onof applicable waveform proposals and recommendation of  waveforms appropriate waveform & system design for NR systems for frequencies frequency range between from 52.6 GHz (or 71 GHz) and to 114.25 GHz and parts thereof 
·  
· Frame structure and HARQ, Scheduling etc  [RAN1]
· Aspects of initial access at least for waveform study [RAN1]
· Aspects of physical channels & signals at least for waveform study [RAN1]
· MIMO & beam management [RAN1, RAN2, RAN4]
· Channelization [RAN4]
· Note: Requirements defined in Section 6 of TR 38.807 and other PHY layer aspects where needed for recommending waveform(s) are considered as part of the study. Following aspects are considered as part of the study: robustness in multipath channel, flexibility to support various bandwidths, feasibility considering RF characteristics, PA efficiency, spectrum localization (signal leakage to adjacent channels), robustness to phase noise, implementation complexity, whether existing NR specification features and functions can be reused with minimal or no change, coverage, robustness to extreme propagation loss, and regulatory rules such as max EIRP and max PSD. 
· Note: The existing NR waveform is the baseline. All new proposals have to be evaluated against that baseline and introduction of new waveform has to be well justified.
· Note: This SI does not target recommendation of waveform(s) toward the end of Rel-17 for frequencies between 52.6 GHz (or 71 GHz) and 114.25 GHz.


4.2	Objective of Performance part WI

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 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 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	External TR 
	38.xxx
	Study on supporting NR from 52.6 GHz to 114.25 GHz
	TBDRAN#95
	TBDRAN#96
	TBD


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)
Name Here
Company:	
Email:	email here

7	Work item leadership

RAN1
Secondary: RAN4, RAN2

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

	

	

	

	



