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9.1.1
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
Enhancements on MIMO for NR
Acronym: NR_eMIMO 
Unique identifier: 
 
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may 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
	X

	
	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
	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 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	-
	-
	- 


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

	
	
	


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs 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. Some of these features are primarily based on Rel-14 LTE while others are introduced due to several newly identified deployment scenarios such as multi-panel arrays, hybrid analog-digital for high frequency bands. In particular, the following MIMO features are included: limited support for multi-TRP/panel operation, flexible CSI acquisition and beam management, Type I (low-resolution) and II (high-resolution) codebooks supporting up to 32 ports, and flexible RS for MIMO transmission (especially CSI-RS, DMRS, and SRS). Equipped with such features, NR MIMO can differentiate itself from LTE MIMO at least in the following aspects. First, Type II codebook can offer substantial (at least 30%) gain in average user throughput over the best of Rel-14 LTE. Second, flexible CSI acquisition and RS design permit scalability for future enhancements. Third, NR MIMO accommodates operation in high frequency bands (>6GHz) via beam management. 
Overall, the Rel-15 MIMO features offer ample foundation for further potential enhancements which can be unlocked in Rel-16 NR. Such enhancements include the following. First, although Type II CSI specified in Rel-15 offers large gain over advanced CSI of Rel-14 LTE, there is still some significant, yet attainable, performance gap from near-ideal CSI especially for multi-user (MU)-MIMO. In addition, it is claimed that transmitter-based interference cancellation such as non-linear precoding (NLP) can further improve MU-MIMO multiplexing capacity. Second, although Rel-15 NR MIMO provisionally accommodates multi-TRP/panel operation, the supported features are limited to standard-transparent transmission operations and small number of TRPs/panels. Third, although specification support for multi-beam operation has been largely specified in Rel-15 (targeting over-6GHz frequency band operation), some aspects such as beam failure recovery and enabling schemes for DL/UL beam selection are fairly basic and can potentially be improved for increased robustness, lower overhead, and/or lower latency. Fourth, codebook enhancement for UL MIMO can also be studied in Rel-16.  
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item aims to specify the enhancements identified for NR MIMO. The detailed objectives are as follows. 
· Extend specification support in the following areas [RAN1]

· Enhancements on MU-MIMO support:
· Specify overhead reduction, based on Type II CSI feedback 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2 and/or L (the number of spatial beams) > 4
· Study non-linear precoding: use cases, potential gain over the existing Rel-15 MU-MIMO support, and potential specification impact of the enabling components
· Enhancements on multi-TRP/panel transmission with both ideal and non-ideal backhaul:

· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on CSI reporting and/or reference signal(s) for non-coherent joint transmission
· Enhancements on enabling component(s) for multi-beam operation (beam indication, measurement, and/or reporting along with its associated configuration), primarily targeting over-6GHz frequency band operation:

· Perform study and, if needed, specify enabling component(s) to enhance beam selection for UL transmission, including the support for operation with multiple panels 
· Perform study and, if needed, specify enhancements on PUCCH-based beam failure recovery with increased robustness, lower latency and/or lower overhead 
· Perform study and, if needed, specify enabling component(s) to enhance beam selection for DL transmission considering interference and signalling overhead, including the necessary physical channel used for beam reporting 
· Enhancement on uplink MIMO:
· [Study UE capability and/or physical layer mechanisms to facilitate full power transmission with non-coherent codebook, partially coherent codebook, and/or non-codebook-based transmission]

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

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

Capture the outcome of the study on the following items in a TR, which can be used as a basis for discussion about a potential work item targeting a release after Rel-16. 

· Non-linear precoding
· [Enhancement on UL MIMO]

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 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 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 of them in the attached Excel table.

additional comments to the time budget request in the attached Excel table:
TBD
5
Expected Output and Time scale

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

	Proposed Spec no. or series
	Type (see note 1) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	38.xxx
	TR
	
	RAN#85
	RAN#86
	TBD


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

	38.211
	
	
	Core Part

	38.212
	
	
	Core Part

	38.213
	
	
	Core Part

	38.214
	
	
	Core Part

	38.215
	
	
	Core Part

	38.300
	
	
	Core Part

	38.306
	
	
	Core Part

	38.321
	
	
	Core Part

	38.331
	
	
	Core Part

	38.101
	
	
	Core Part

	38.101
	
	
	Performance Part


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: 
Company:

Email:
 

7
Work item leadership

RAN WG1
8
Aspects that involve other WGs
{Free text. If applicable, specify the other WG(s) and their task, e.g.: "SA1 for the Service Aspects", "SA5 for the Charging Aspects", "SA3 for the Security aspects", etc. 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

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


�Having a well-defined scope would be desirable. Given that there are different views, square brackets are kept. This needs to be resolved during RAN#80 meeting next week. 


�Square brackets are placed in relation with the ones above.





