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9.1.1
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: 
Work Item on NR Uu Interface Enhancements 
Acronym: NR_Uu_Enh
Unique identifier: 
{A number to be provided by MCC at the plenary} 
 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
	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
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	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, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent and child Work Items 
{For a Feature: list here the children Building Blocks (optional) and Work Tasks (optional)}
{For a Building Block: list here the parent Feature (mandatory) and children Work Tasks (optional)}
{For a Work Task: list here the parent Building Block (mandatory)}
	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
{List here other Work Items which relate to the proposed one but are not part of the hierarchical structure, such as preceding SI or a preceding WI (e.g. if you further enhance a topic).}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	700058
	Study on Scenarios and Requirements for Next Generation Access Technologies
	

	690060
	Study on channel model for frequency spectrum above 6 GHz
	

	710062
	Study on New Radio (NR) Access Technology
	

	720005
	New Services and Markets Technology Enablers
	

	740061
	Stage 2 of 5G System - Phase 1
	

	710045
	Study on Architecture and Security for Next Generation System
	

	750067
	WID on New Radio Access Technology
	


NOTE:
Also related or dependent WIs in other TSGs should be indicated.
3
Justification

3GPP developed 5G requirements and 5G specifications in Rel-15 for new radio (NR) systems, allowing an initial submission for IMT-2020 to ITU-R. While the Rel-14 study has assessed the candidate technologies over various scenarios and has identified a set of potential NR access technologies as recommended to be supported, Release 15 specifications support only part of the technologies identified in the study, and only part of the objectives initially targeted for the Rel-15 specifications [RP-172115], after down-scoping within the course of Rel-15 [RP-172108]. Similarly, only part of the identified 3GPP 5G requirements are met by the Release 15 NR specifications. 

This work item intends to continue the specification of technologies identified in the Rel-14 study, focusing on enhancements for the Uu interface for NR access to licensed spectrum for eMBB and URLLC scenarios, potentially expanding use cases beyond the IMT-2020 requirements.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item should specify the NR Uu interface enhancements for enhanced mobile broadband (eMBB) and ultra-reliable low-latency-communication (URLLC) as defined in [TR38.913][TR38.912]. The NR functionalities shall be backward compatible to NR, and should remain forward compatible to allow for smooth introduction of additional technology components and support for new use cases. This work item should ensure continued support for all the connectivity options. 
[editorial note: objectives highlighted in blue (“leftovers”) may be removed if they are specified in Rel-15, as currently in the scope of the Rel-15 NR WI]
The detailed objectives of the work item are to specify Uu enhancements for:
· Enhancements of spectrum utilization [RAN1, RAN2, RAN4]
· Enhanced SUL operation, incl. mmWave NR + sub-6GHz SUL 
· Support pairing DL 60&120 kHz SCS for mmWave with SUL 15 kHz SCS

· Multiple TAG

· Additional band combinations with SUL
· Note: pairing of mmw band and sub-6GHz band should support standalone NR and non-standalone NR, and should support uplink sharing from UE and network perspective
· Extended support of scattered spectrum

· Combination of non-continuous small spectrum (at least within same band)

· Support of additional irregular carrier bandwidths (e.g. 2.4, 4.5, 6, 8 MHz)

· Specify conditions for paired spectrum allowing flexible duplex operation, i.e.
· Allowing SRS in DL part of a paired spectrum

· Allowing low power BS transmission in UL part of a paired spectrum

· Extended support of multiple numerologies, also from UE perspective 
· CA with different PDSCH/PUCCH/PUSCH SCS within a PUCCH group
· Support more than one active BWP at the same time for a UE
· [Support 1024QAM in DL] [RAN1, RAN2, RAN4]
· Uplink enhancements (and potential Rel-15 leftovers) [RAN1, RAN2, RAN4]
· Control channel enhancements (2-step DCI)
· [UE-UE CLI management and mitigation]
· Non-contiguous allocation for PUSCH
· [Simultaneous transmission of PUSCH and PUCCH]
· [Transmit diversity for PUCCH and PUSCH]
· Enhancements for URLLC [RAN2, RAN1, RAN3]
· URLLC enhancements (and potential Rel-15 leftovers)
· Enhanced capacity and coverage

· Enhanced CSI and interference feedback for URLLC
· More robust DCI transmission (e.g. two-stage DCI, compact DCI)
· Reduce latency to less than 10 ms low-latency connection from idle mode to connected mode
· Identify additional URLLC targets for Rel-16, e.g. from SA1 URLLC requirements
· Avoid overlap with other work items, e.g. in case of URLLC use cases for mMTC
· Accurate time reference for (robotical) applications

· Enhancements of higher layer protocols [RAN2, RAN1, RAN3, RAN4]
· [Enhance the UE state machine and transitions including UL and DL data transfer in RRC_INACTIVE]
· [NR-NR DC]
· 2-step RACH procedures
· Uplink mobility (connected mode UL beacon, inactive mode paging optimization)
· Robust and Seamless HO

· 0 ms data interruption based on DC architecture, such as make before break and RACH-less handover
· Including uplink mobility (connected mode UL beacon, inactive mode paging optimization)

· L1 SS-RSRP reporting of neighbors cells over PUCCH and PUSCH

· Enhanced support of very high mobility (e.g. 500 km/h)Dual connectivity enhancements [RAN2, RAN3] (exact scope depending on Rel-15 progress)
· EN-DC Enhancement to RRC diversity
· Speed up transition to EN-DC
· Multi-connectivity with connection of more than one secondary node

· Specify the 4Rx UE band specific requirements including the reference sensitivity for the newly introduced NR bands, if needed [RAN4]

· Discuss and mandate the support of 4Rx for certain bands
· Specify the 2Tx UE band specific requirements including the UL-MIMO with 26dBm transmission power for the newly introduced NR bands, if needed. [RAN4]
· Specify higher layer support of enhancements listed above [RAN2]

· Specify performance requirements associated for enhancements listed above [RAN4]

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify the necessary UE performance requirements for the specified enhancements in RAN1.
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

	{Possible values:

"TS" or 

"Internal TR" or 

"External TR". See Note 1}
	{E.g. 

"22.XXX"}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 

"TSG#87"}
	{E.g. 

"TSG#89"}
	{e.g.: rapporteur:

<FamilyName>, <GivenName>, <Company>, <email address>. See Note 2}


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

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

	{E.g. "22.281"}
	{Possible values: 

- either free text (e.g. “Circuit Switch aspects to be removed") 
- or “Specification to be withdrawn”}
	{E.g. "TSG#89"}
	{Free text}

	38.211
	
	TSG#86 (Dec.19)
	Core part

	38.212
	
	
	

	38.213
	
	
	

	38.214
	
	
	

	38.215
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


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)
{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>.} 
{Optional: <FamilyName>, <GivenName>, <Company>, <email address>: Secondary task(s).} 

{The first listed Rapporteur is the work item primary Rapporteur. By default, the primary Rapporteur shall ensure the production of the post-completion summary. 
Secondary Rapporteur(s) are possible for specific secondary task(s), such as: "Write the post-completion summary"; "In charge of a specific aspect of the work item (specify which)"; "Rapporteur for a secondary responsible WG (specify which)"}.

David Mazzarese
Company: Huawei
Email: david.mazzarese@huawei.com
Leonardo Da Silva
Company: Ericsson

Email: icaro.leonardo.da.silva@ericsson.com
 
Fred Takeda
Company: NTT DOCOMO
Email: kazuki.takeda.zd@nttdocomo.com
Andrey Chervyakov
Company: Intel

Email: andrey.chervyakov@intel.com
7
Work item leadership

RAN1

RAN2, RAN3, RAN4 as the secondary responsible WG
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if necessary, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".}
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Huawei

	HiSilicon

	[Ericsson]

	[NTT Docomo]

	[Intel]

	


