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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: 	 
 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

	750067
	New Radio Access Technology
	NR generic requirements


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

3	Justification
NR Rel-15 WI defines operation for frequencies up to 52.6GHz. The physical layer channels were designed to be optimized for uses under 52.6 GHz and with the potential to be used for above 52.6 GHz. However, frequencies above 52.6 GHz are faced with more difficult challenges, such as higher phase noise, extreme propagation loss due to high atmospheric absorption, lower power amplifier efficiency, and strong power spectral density regulatory requirements, compares 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 and should support widely ranging use cases, such as V2X, IAB, NR licensed and unlicensed, and non-terrestrial operations. 

The spectrum may allow support of various uses cases described in TR38.807, which include high data rate eMBB services, 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, and support of high positioning accuracy.

Other aspects for NR operation in above 52.6 GHz bands are co-existence with other RATs such as IEEE 802.11ad/ay systems.

With the aim of enabling and optimizing 3GPP NR systems for operation in above 52.6 GHz, as originally planned during the NR SI, 3GPP should further work on physical layer channels including potential introduction of new waveform, procedures, and requirements, etc., where the operation is applicable for operations in licensed and unlicensed spectrum, to WAN operation, private networks, Integrated Access Backhaul (IAB), ITS application using vehicular communications (V2X), etc.  

It should be noted that support NR systems operating above 52.6 GHz does come with technical challenges. Increase carrier frequency typically reduces power amplifier (PA) efficiency, and RF subsystem performance generally degrades with increasing frequency. Phase noise become more severe in higher frequencies and have negative impact to multi-carrier systems with narrow subcarriers. Severe pathloss, including oxygen absorption effects around 60GHz, create additional challenges to have large coverage. Increase bandwidth at high carrier frequencies come with the cost of higher power consumption for transceivers, and system design that efficiently handles high data rates with low power become even more important. 

In summary, operation at frequencies between 52.6GHz to 114.25 GHz have unique characteristics, such as harsh propagation loss, low PA efficiency, high phase noise, and high power consumption. The need to support wide range of use cases, including both licensed and unlicensed operation, IAB, V2X, and others exist. In addition, operation in 60GHz band may require coexistence with IEEE 802.11 systems. Therefore, technical challenges and harmonized specification support for various use cases call out need for a study.

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

· Study of appropriate waveform for NR system for frequencies between 52.6 GHz to 114.25 GHz [RAN1]
· Following aspects are considered as part of the study: multipath robustness, spectrum flexibility, PA efficiency, spectrum localization, robustness to phase noise, implementation complexity, compatibility with existing NR specifications
· Study of NR system components that require enhancements for operations in frequencies between 52.6 GHz to 114.25 GHz [RAN1, RAN2]
· Improvement of DL/UL physical channel/signal to cope with extreme propagation loss and to improve coverage
· Harmonized co-existence with potential radio communication technologies in above 52.6 GHz bands
· Study of channelization suitable for targeted bands between 52.6 GHz to 114.25 GHz [RAN4]

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

	TR 
	38.xxx
	Study on supporting NR from 52.6 GHz to 114.25 GHz
	RAN#90
	RAN#91
	


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


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

	

	

	

	



