3GPP TSG RAN meeting #86






     RP-192766
Sitges, Spain, December 9 – 12, 2019


         
             (revision of RP-182901)
Source:
Huawei, HiSilicon
Title:
WID Revision: DL MIMO efficiency enhancements for LTE
Document for:
Approval

Agenda Item:
10.2.3
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:
DL MIMO efficiency enhancements for LTE 
Acronym: LTE_DL-MIMO_EE

Unique identifier:
800086
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
	

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	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

	710077
	Further enhancements of MIMO for LTE
	Predecessor Rel.14 WI 


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.
3
Justification

As more and more mobile applications become popular, and together with the introduction of unlimited data package by mobile operators, the overall required capacity and the resulted load level of existing networks grow high. Considering the high cost of network densification and limited spectrum bandwidth amount below 6GHz, increasing spectral efficiency of existing network becomes more and more important and urgent. Therefore, MIMO, as an effective technique to improve spectral efficiency, needs to be taken as a crucial enabler.
Based on EB/FD-MIMO study item conclusions, 3GPP has developed specification support for LTE EB/FD-MIMO in Rel-13 and further enhancements in Rel-14 by enhancing the MIMO codebook, as well as relevant reference signal and CSI reporting mechanism. Advanced CSI has also been introduced in Rel-14 to support high resolution CSI report. Yet, several additional aspects still need to be specified to realize the full potential of EB/FD-MIMO in LTE. 

For FDD, advanced CSI specified in Rel-14 has laid a good foundation for high resolution CSI feedback. Based on the framework of advanced CSI in Rel-14, finer granularity of amplitude and phase can be introduced to further improve the performance. Applying advanced CSI to beamformed CSI-RS is another left over of Rel-14. Since these enhancements are a straightforward extension of Rel-14 advanced CSI and have been specified in NR, there would not be much standardization effort. In addition, interference measurement enhancement has been extensively discussed in Rel-14, companies agreed on the potential benefits, but due to lack of time no agreement was reached in Rel-14. NR has defined NZP CSI-RS as the resource for interference measurement after justifying the gain of this enhancement. Specifying the similar scheme with some minor refinements to fit LTE system could harvest gain of better link adaptation.
SRS has been proved to be a significant factor for DL MIMO performance, especially for massive MIMO in TDD. Although SRS has been enhanced in previous releases, e.g., SRS coverage enhancement in Release 14 FeMTC, Release 14 SRS carrier based switching, further improvement is still needed. Firstly, SRS coverage enhancement is typically implemented in special subframe, which restricts the number of supportable UEs that require SRS coverage enhancement. Introducing virtual cell ID is another way to increase SRS capacity through allowing different UEs to have different SRS sequences even occupying the same time-frequency resources. 
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 further improving network performance. The detailed objectives are as follows.

· Enhance SRS capacity and coverage [RAN1]

· Introduce more than one symbol for SRS for one UE or for multiple UEs on a UL normal subframe
· Baseline: the minimum SRS resource allocation granularity for a cell is one slot, when more than one symbol in a normal subframe is allocated for SRS for the cell
· Enhancements on PUCCH and PUSCH are not in scope
· Introduce virtual cell ID for SRS 
· Specify higher layer support of enhancements listed above [RAN2]
· Specify RF requirement of UE for the 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.
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:

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

	
	
	
	
	
	


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

	36.211
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Physical Channels and Modulation
	RAN#86
	Core Part

	36.212
	Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding
	RAN#86
	Core Part

	36.213
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
	RAN#86
	Core Part

	36.321
	Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification
	RAN#87
	Core Part

	36.306
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities
	RAN#87
	Core Part

	36.331
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#87
	Core Part

	36.101
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#87
	Core Part

	36.101
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#89
	Performance Part

	36.104
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#89
	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)

Yubo Yang, Huawei
yangyubo1@huawei.com
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

	Huawei

	HiSilicon

	TELUS

	SoftBank 

	III

	Telstra

	Telecom Italia

	Telefonica

	Turkcell

	ITRI

	CATR

	ASTRI

	China Telecom

	Etisalat

	Vivo

	China Unicom

	Interdigital

	Hisense

	Shanghai Jiao Tong University

	BUPT

	Verizon

	H3C

	R&D Sdn Bud

	Ericsson


form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
