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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: 
Evolution of DL MIMO for NR 
Acronym: EvoNR_DLMIMO 
Unique identifier: --
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
	X

	
	Core Network
	

	
	Services
	


Potential target Release: Rel.18
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 … {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, 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)

	NR_FeMIMO
	RAN1
	860040
	Further Enhancements on MIMO for NR 


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

	
	
	{optional free text} 


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

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

The Rel-15 NR includes a number of MIMO features that facilitate utilization of a large number of antenna elements at base station for both sub-6GHz and over-6GHz frequency bands. The Rel-16 NR enhances Rel-15 by introducing enhanced Type II codebook with DFT-based compression, support for multi-TRP transmission especially for eMBB and PDSCH, enhancements for multi-beam operation including reduction in latency and/or overhead for various reconfigurations (QCL-related, measurements), SCell beam failure recovery (BFR), and L1-SINR. In addition, low PAPR reference signals and features enabling uplink full-power transmission are also introduced. The Rel-16 NR introduces further enhancement to enable more efficient multi-beam operation (targeting FR2) for higher speed UEs and/or large number of configured TCI states with intra- and inter-cell beam management designed under a unified TCI framework, extend multi-TRP operation for channels other than PDSCH with inter-cell operation and improved beam management as well as enabling high-speed-train (HST) deployment, fortify SRS design to surpass that of LTE, and introduce CSI support for multi-TRP as well as FDD reciprocity operation.
As NR is in the process of commercialization, various aspects that require further enhancements can be identified from real deployment scenarios. Such aspects include the following. First, while the unified TCI framework introduced in Rel-17 can improve multi-beam operation efficiency, it requires extension to support beam indication of multiple TCI states in one instance to accommodate several use cases such as multi-TRP, inter-cell beam management, UL multi-panel (including simultaneous UL transmission across multiple panels), and diversity scheme. Second, multi-TRP enhancements in Rel-16 and 17 revolve around non-coherent joint transmission (NC-JT). Specification features to reap the maximum benefit from multi-TRP deployments based on coherent JT (C-JT) are still absent. Considering that C-JT can offer higher spectral efficiency (e.g. for sub-1GHz FDD and sub-2GHz TDD where antenna array is form-factor-limited), enhancement to aid DL CSI acquisition via Type-II codebook refinement for FDD and improved SRS for TDD is justified. This includes introducing additional orthogonal DMRS ports. In addition, some support on asynchronous multi-TRP (including multi-TA and PC) would enable better deployment flexibility for network operators especially for FR2. Third, the Type-II CSI has been enhanced in Rel-16 and Rel-17 assuming low UE speed scenarios (especially for MU-MIMO). It is well-known that MU-MIMO performance quickly degrades as the UE speed increases. Some investigation on the applicability of Type-II CSI for higher UE speed and UE reporting of time/Doppler-domain correlation properties via specification enhancement can be beneficial to extend the use of MU-MIMO in real deployments.  Fourth, extending UL transmission to more than four layers and more than four ports for advanced UEs allows not only higher UL peak data rate, but also UL throughput/coverage. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item aims to specify the further enhancements identified for NR MIMO. The detailed objectives are as follows:
· Extend specification support in the following areas [RAN1]
1. Study, and if justified, specify CSI reporting enhancements for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:

· Rel-16/17 Type-II codebook refinement, without modification to updating the spatial and frequency domain codebook basis of Rel-16/17 Type-II codebook
· Rel-15 Type-I codebook refinement, without modification to updating the spatial domain codebook basis of Rel-15 Type-I codebook
2. Specify extension of Rel-17 Unified TCI framework for indication of multiple DL and UL TCI states (e.g., M>1 and/or N>1, and inter-band) for multi-TRP and/or single-TRP schemes

3. Study, and if justified, specify larger number of orthogonal DMRS ports for downlink and uplink MU-MIMO, only for CP-OFDM 

· striving for a common design between DL and UL DMRS 
· Up to 24 orthogonal DM-RS ports
4. Study, and if justified, specify enhancements of CSI acquisition for coherent-JT for both FDD and TDD targeting FR1, as follows:

· Rel-16/17 Type-II codebook refinement for FDD CJT mTRP targeting FDD
· SRS enhancement to reduce inter-TRP interference targeting for TDD CJT mTRP via SRS capacity enhancement and/or interference randomization 
5. Study, and if justified, specify UL DMRS, SRS, TPMI, and SRI enhancements to enable 6 and 8 Tx UL operation to support more than 4 layers per UE in UL targeting CPE/ FWA/vehicle/industrial devices

6. Study, and if needed, specify features the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, targeting FR2 and multi-TRP: 

· UL beam indication for PUCCH/PUSCH where the unified TCI state structure is reused and only one physical channel/signal is transmitted across different panels
· UL precoding indication for PUSCH where the total number of codewords is restricted to up to two
7. Study, and if justified, specify multiple TAs and power control for UL multi-TRP scenario where unified TCI state structure is reused

· Specify higher layer support of enhancements listed above [RAN2]

· Specify core requirements associated with the items specified by RAN1 [RAN4]

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

Specify necessary UE performance requirements for the specified enhancements
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 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 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
	NR; Physical channels and modulation
	RAN#94
	Core Part

	38.212
	NR; Multiplexing and channel coding
	RAN#94
	Core Part

	38.213
	NR; Physical layer procedures for control
	RAN#94
	Core Part

	38.214
	NR; Physical layer procedures for data
	RAN#94
	Core Part

	38.215
	NR; Physical layer measurements
	RAN#94
	Core Part

	38.306
	NR; User Equipment (UE) radio access capabilities
	RAN#94
	Core Part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#94
	Core Part

	38.331
	NR; Radio Resource Control (RRC); Protocol specification
	RAN#94
	Core Part

	38.101-1
	NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
	RAN#95
	Core Part

	38.101-2
	NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone
	RAN#95
	Core Part

	38.133
	NR; Requirements for support of radio resource management
	RAN #95
	Core Part

	38.133
	NR; Requirements for support of radio resource management
	RAN #97
	Performance Part

	38.101-4
	NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements
	RAN#97
	Performance Part


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)
Name: 
 
Company:
 
Email:
 
7
Work item leadership

Primary: RAN WG1
Secondary: RAN WG2, RAN WG4
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, 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 WIs: 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

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


