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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: Extending current NR operation to 71GHz 
Acronym: NR_ext_to_71GHz 
Unique identifier: 
 860041
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-17 

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. 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
	

	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)

	FS_NR_beyond_52GHz
	RAN
	800090
	Study on NR beyond 52.6 GHz

	FS_NR_52_to_71GHz
	RAN1
	860037
	Study on supporting NR from 52.6 GHz to 71GHz


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

	
	
	


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

Dependency on non-3GPP (draft) specification: 
3
Justification

NR Rel-15 defined two frequency ranges for operation:
· FR1 spanning from 410MHz to 7.125GHz

· FR2 spanning from 24.25GHz to 52.6GHz

RAN carried out a Rel-16 study on NR beyond 52.6GHz (FS_NR_beyond_52GHz) with corresponding TR in 38.807. From this study, it became apparent the global availability of bands in the 52.6GHz to 71GHz range, most notably in the form of the original 60GHz band (57-66GHz) and extended 60GHz band (57-71GHz). Moreover, WRC19 recently identified the 66-71GHz frequency range for IMT operation in certain regions. 
The proximity of this frequency range (57-71GHz) to FR2 and the imminent commercial opportunities for high data rate communications makes it compelling for 3GPP to address NR operation in this frequency regime. 

In order to minimize the specification burden and maximize the leverage of FR2 based implementations, 3GPP has decided to extend FR2 operation up to 71GHz with the adoption of one or more new numerologies (i.e., larger subcarrier spacings). NR-U defined procedures for operation in unlicensed spectrum will also be leveraged towards operation in the unlicensed 60GHz band. 
RAN1 carried out a Rel-17 study on supporting NR from 52.6 GHz to 71GHz. Subcarrier spacing of 120KHz with NCP was recommended to be supported. Potential additional subcarrier spacings to be introduced have been down-selected to one or two amongst 240KHz, 480KHz, and 960KHz. The spec impact for each subcarrier spacing choice has been identified. Additional areas for further physical layer enhancements have been identified as well. For channel access, both LBT mode and no-LBT mode are recommended to be supported to cover a wide range of use cases and regulatory requirements. For LBT mode, the channel access mechanism defined in EN 302 567 has been identified as the baseline and enhancements have been identified for further discussion, and if needed, to be specified in the work item.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
According to the outcome of the study item on Supporting NR above 52.6GHz [TR38.807], study item on supporting NR from 52.6 GHz to 71GHz [TR38.808], and leveraging FR2 design to the extent possible, this WI extends NR operation up to 71GHz considering, both licensed and unlicensed operation with maximum commonality between licensed and unlicensed operations, with the following objectives:

· Physical layer aspects including [RAN1]:
· Finalize the selection of  numerologies (µ value in 38.211) amongst {120KHz (already agreed), 240KHz, 480KHz, and 960KHz} and CP duration amongst {NCP, ECP} for operation in this frequency range for control and data channels, SSB, PRACH, and reference signals (CSI-RS, SRS, PRS), from the set of candidate numerologies  identified in the SI. The selection to be finalized by RAN #91e.
· Timeline related aspects adapted to each of the new numerologies, e.g., BWP and beam switching timing, HARQ-ACK transmission timing, UE processing, preparation and computation timelines for PDSCH, PUSCH/SRS and CSI, CSI processing unit availability check, respectively. 
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. Study and, if needed, specify SSB enhancements for subcarrier spacings larger than 240kHz, considering the following: time domain pattern for SSBs, DRS window with multiple transmission opportunities for one candidate SSB, CORESET#0 configuration, and how to multiplex with other signals and channels.
· Study and, if needed, specify PRACH enhancements for sequence lengths {139. 571 and 1151} recommended to be supported in SI, considering changes to time domain RO configurations.
· Study and, if needed, specify enhancements to PDSCH/PUSCH reference signals considering PTRS and DMRS. Study and, if needed, specify interlaced PUSCH waveform.

· Study and, if needed, specify PDCCH enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI. Study and, if needed, specify enhancement to PDCCH monitoring capability and multi-slot span monitoring capability, and introduction of spatial relationship of GC-PDCCH.
· Study and, if needed, specify PUCCH enhancements, considering increased number of RBs for higher transmit power, and spatial relation management for PUCCH.
· Note: Targeting finalizing the list of the enhancements to be specified by [RAN #91e]
· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz. Continue the discussion from the study item phase to complete the design for both LBT mode and no-LBT mode. Study and, if needed, specify the enhancements on channel access design for ED threshold definition, short control signal usage, relationship between LBT beam(s) and transmission beam(s), and receiver assistance in channel access.
· Study and, if needed, specify enhancement to beam management, considering beam switching time impact, coverage loss recovery for high SCS, A-CSI-RS for BFR, triggering of RS for beam management, impact from narrower beams, random access beam management, beam alignment delay, intra/inter-cell mobility, and adaptation to LBT failure.
· Note: Targeting finalizing the list of the enhancements to be specified by [RAN #91e]

· Radio interface protocol architecture and procedures [RAN2]:
· For operation in this frequency range: Introduce higher layer support of enhancements listed above that are agreed to be specified.
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
Note 1: The WI can be completed provided requirements for at least one band combination involving a new NR/NR-U band is specified as long as it is in line with country-specific regulatory directives.

Similar to regular NR and NR-U operations below 52.6GHz, NR/NR-U operation in the 52.6GHz to 71GHz can be in stand-alone or aggregated via CA or DC with an anchor carrier.  
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify the following requirements [RAN4]

· Base station demodulation performance requirements

· UE demodulation performance requirements

· Radio Resource Management performance requirements, including RRM/RLM test cases
· Base station conformance testing
· Study the applicability of FR2 testing methodology for UE and gNB to this new frequency range and adapt as needed
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:
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

	38.211
	Extending NR operation up to 71GHz
	RAN#91
	

	38.212
	Extending NR operation up to 71GHz
	RAN#91
	

	38.213
	Extending NR operation up to 71GHz
	RAN#91
	

	38.214
	Extending NR operation up to 71GHz
	RAN#91
	

	38.215
	Extending NR operation up to 71GHz
	RAN#91
	

	38.300
	Extending NR operation up to 71GHz
	RAN#92
	

	38.321
	Extending NR operation up to 71GHz
	RAN#92
	

	38.331
	Extending NR operation up to 71GHz
	RAN#92
	

	38.101
	Extending NR operation up to 71GHz (core)
	RAN#92
	

	38.104
	Extending NR operation up to 71GHz (core)
	RAN#92
	

	38.133
	Extending NR operation up to 71GHz (core)
	RAN#92
	

	38.101-2
	Extending NR operation up to 71GHz (performance)
	RAN#93
	

	38.104
	Extending NR operation up to 71GHz (performance)
	RAN#93
	


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)
Jing Sun, Qualcomm, jingsun@qti.qualcomm.com 
Jiwoo Kim, Intel, jiwoo.kim@intel.com.  

7
Work item leadership

RAN1 
RAN2, RAN4 (secondary) 
8
Aspects that involve other WGs
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
	Supporting IM name

	Qualcomm

	Intel

	Nokia

	Nokia Shanghai Bell

	Ericsson

	vivo

	Samsung

	Deutsche Telekom

	LG Electronics

	Charter Communications

	Motorola Mobility

	Lenovo 

	OPPO

	NEC

	Huawei

	Hi-Silicon

	TCL Communications

	ZTE

	CATT



