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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:
Performance requirements and harmonization for the verification of radiated multi-antenna reception performance of HSPA and LTE UEs
Acronym: HSPA_LTE_MIMO_OTA_Requirements_Harmonization
Unique identifier:

NOTE:
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:

	This WID includes a Core part
	X

	This WID includes a Performance part
	


1
3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	X
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


NOTE:
Core, Performance and Testing parts of RAN WIs are usually Building Blocks.
If you are in doubt, please contact MCC.
2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	550116
	Performance requirements and harmonization for the verification of radiated multi-antenna reception performance of HSPA and LTE UEs
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.

2.3.3
Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification

RAN WG4 has completed the work item “Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS” by defining four testing methodologies (specified bellow), describing DUT testing conditions, listing the associated channel models, and validating these methodologies in a round-robin measurement campaign with three reference antenna devices:

· Anechoic Chamber Multi-Probe
· Reverberation Chamber
· Reverberation Chamber + Channel Emulator
· Anechoic 2-stage method (radiated)
All of this work has been captured in TR 37.977 v12.0.0. 
In this Work item we propose to start 3GPP RAN4 Work to develop a harmonization framework between the test methodologies and to define the performance requirements for UMTS and LTE UEs.
4
Objective

4.1
Objective of Core part WI or Testing part WI
The objective of this Work Item is to define multi-antenna over-the-air (OTA) downlink performance requirements, uncertainty budgets, harmonization criteria and ways and related tolerances for UMTS and LTE UEs based on the testing methodologies defined in Clause 12.4 of TR37.977 v12.0.0. The performance requirements shall be captured in TS37.144. All aspects associated with testing methodologies as well as the measurement uncertainty and related test tolerances shall be captured via updates to TR37.977. A conformance testing specification (captured in a separate RAN5 Technical Specification document) led by a RAN WG5 conformance specification may follow.

The UMTS and LTE MIMO OTA performance requirements shall enable OTA performance verification within the following scope:

· Handheld devices, laptop mounted equipment (LME), laptop embedded equipment (LEE) and M2M devices.
· Considering DUT positioning in the test volume for each method, as applicable and DUT orientation or position relative to the use of a phantom in the test volume. Other DUT positioning definitions may be added.

· Operating in spatial multiplexing (MIMO); the reference measurement channels shall be based on the settings in Clause 7 of TR37.977. Operation in single spatial layer modes may be considered.

· Utilizing testing methodologies that are approved in Clause 12.4 of TR37.977 and channel conditions that are approved in Chapter 8 and Annex C of TR37.977. If additional methodologies or channel conditions are defined in Clause 12.4 of TR37.977 as part of a separate Work Item, then they shall be considered as part of the scope of this work.
The figure of merit (FoM) shall be based on the definition in Clause 5 of TR37.977 and shall represent the downlink power level (RS EPRE) necessary to achieve 70% of peak throughput for a given reference measurement channel and test case. Additional percentage values, derivations of the FoM and secondary FoMs may be defined as part of the work to aid harmonization or achieve the objective.
These requirements shall enable performance verification for:

· Handheld devices, laptop mounted equipment (LME), laptop embedded equipment (LEE) and other devices like M2M equipment

· Including OTA evaluation with single/dual hand grip and/or head if applicable.

· Operating in spatial multiplexing (MIMO) and single spatial layer modes; the reference measurement channels shall be based on the settings in Clause 7 of TR37.977 v12.0.0

The performance requirements shall be captured in TS37.144. All aspects associated with testing methodologies as well as the measurement uncertainty and related test tolerances shall be captured via updates to TR37.977 v12.0.0.

The device type, as utilized by test case applicability, will be defined as:

· Handset

· 40mm < Width <= 56mm

· 56mm < Width <= 72mm

· LME

· LEE 

· Notebook 

· Tablet

· M2M

Extended device types and attributes like carrier aggregation may be defined.
The test case definition, following RAN5 terms will be performed according to the following:

· Test cases will define the reference measurement channel (Clause 7 of TR37.977), emulated eNodeB settings, DUT orientation or position relative to the use of a phantom in the test volume and the channel model (Clause 8.2 and Annex C of TR37.977). The set of test parameters within the framework of the channel models and test points may need to be optimized. For each defined test case at least one method will be identified.

A harmonization framework between test cases or methods shall be performed. The absolute values across test cases or methods may not necessarily be the same. Harmonization tools shall be investigated and developed such as calibration factors across methods for device types, use of combined thresholds for different channel models, use of secondary figures of merit based on absolute throughput, harmonization of different test cases, i.e., channel models, etc. 
Different test cases or methods will be considered harmonized when achieving the same pass/fail decision per device type. The number of devices used for the harmonization framework should be defined as the first step in the harmonization study.
Only in the case that the harmonization goal is not achieved, other tools such as applicability to device types or other options may be used to reach this goal.
The outcome of the Work Item will be such that

· For a given device type, one methodology shall be sufficient (more than one methodology is possible) to demonstrate compliance to minimum requirements applicable to the device type with a view to achieve the same pass/fail decision. 

During the course of this Work Item, ongoing communication with 3GPP WG5, CTIA OTA Working Group (MOSG, MUSG and M2M) and COST IC1004 TWGO shall be maintained to ensure industry coordination on this topic and to distribute tasks according to expertise or resource availability.
The scope of testing methodologies shall be restricted to those already approved in Clause 12.4 of TR37.977 v12.0.0.  If additional methodologies are defined in Clause 12.4 of TR37.977 v12.0.0 as part of a separate Work Item, then they shall be considered as part of the scope of this work.

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
4.3
RAN time budget proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
Once the WI/SI is approved, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.

The following time plan is proposed:

<phases to be defined>

	RAN #63
Q2/2014
RAN #64

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	76bis
	76bis
	85bis
	85bis
	85bis
	83bis
	70bis
	70bis
	70bis
	70bis
	77
	77
	86
	86
	86
	84
	71
	71
	71
	71

	
	
	
	
	
	
	1TU
	
	
	
	
	
	
	
	
	
	1TU
	
	
	

	RAN #64
Q3/2014
RAN #65

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	78
	78
	87
	87
	87
	85
	72
	72
	72
	72

	
	
	
	
	
	
	1TU
	
	
	

	RAN #65
Q4/2014
RAN #66

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	78bis
	78bis
	87bis
	87bis
	87bis
	85bis
	72bis
	72bis
	72bis
	72bis
	79
	79
	88
	88
	88
	86
	73
	73
	73
	73

	
	
	
	
	
	
	1TU
	
	
	
	
	
	
	
	
	
	1TU
	
	
	

	RAN #66
Q1/2015
RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	80
	80
	89
	89
	89
	87
	74
	74
	74
	74

	
	
	
	
	
	
	1TU
	
	
	


To improve the time efficiency of this project, RAN WG5 can start the conformance testing specification Work Item with an overlap as early as RAN #64 when some of the test procedures may be developed based on the associated RAN WG4 drafts.
L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:
5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	x
	
	
	

	No
	x
	
	x
	x
	x

	Don't know
	
	
	
	
	


10
Expected Output and Time scale

	New specifications [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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 Comments for each spec.
By default a new specs can only be new for one of both parts.

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	TS37.144
	
	User Equipment (UE) and Mobile Station (MS) over the air performance requirements
	RAN #67 (June 2015)
	Core Part

	TR37.977
	
	Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); 

Verification of radiated multi-antenna reception performance of User Equipment (UE)
	As above
	Core 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 Comments 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.
11
Work item rapporteur(s)
Sánchez-Hernández, David
Company:
CTTC
Email:
david.sanchez@upct.es
12
Work item leadership

RAN <WG4>
NOTE:
If this is a RAN WID including Core and Perf. part, then this WG specifies the WG leading the Core part.
RAN WG4 is by default leading the Perf. part.
13
Supporting Individual Members
	Supporting IM name

	CTTC

	Bluetest

	Azimuth

	Orange

	Sporton International

	SGS

	DAC-UPC

	Ministerio de Industria


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"
