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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:
Radiated performance requirements for the verification of multi-antenna reception of UEs
Acronym: LTE_MIMO_OTA-Core

Unique identifier:
xxxxxx
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

	660176
	Radiated requirements for the verification of multi-antenna reception performance of UEs
	


Note: This WI is related to REL-13 WI "Core part: LTE UE TRP and TRS and UTRA Hand Phantom related UE TRP and TRS Requirements" (580137, LTE_UTRA_TRP_TRS-Core, TS 37.144), Rel-13 WI “Radiated requirements for the verification of multi-antenna reception performance of UEs” (660176, UTRA_LTE_MIMO_OTA_HARM-Core, TR 37.977), and REL-12 WI "Perf. part: Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS" (550116, HSPA_LTE_measRP_MIMO-Perf, TR 37.977).
This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	x
	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

	TR 37.977
	
	This TR defines testing methodologies and the outcome on harmonization; its way forward justifies the work of this WI.



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 Rel-12 Work Item “Verification of radiated multi-antenna reception performance of UEs in LTE/HSPA” and the Rel-13 Work Item “Radiated requirements for the verification of multi-antenna reception performance of UEs.”
The Rel-12 Work Item further specified the DUT testing conditions, listed the associated channel models, and validated the methodologies in a round-robin measurement campaign with three reference antenna devices.  The Rel-13 Work Item specified the measurement uncertainty budget for all methodologies and reached the following outcome:

1. Final harmonization cannot be successfully claimed. But potential for harmonization can be found. In this situation, a single method shall be selected according to the harmonization WID, while work on improving harmonization is deemed possible and needed

2. Select the MPAC methodology, and start new activity on the performance requirement phase for MPAC

3. Select the UMi channel model, and inverse averaging (Option C in Clause 10.3 of TR 37.977).
4. Select the following KPIs: 70% throughput and 95% throughput
5. How to treat failing of devices:

1. For 95% throughput: 2 orientations/azimuth rotations that fail are allowed. If more orientations fail then device fails test

2. For 70% throughput: 1 orientation /azimuth rotations that fail is allowed. If more orientations fail then device fails test

6. Start follow-up harmonization activity in parallel to Performance requirement activity above, for the pair or pairs of methods that have potential for harmonization

1. This follow-up activity will increase the number of devices to be tested with the aim to augment and improve harmonization

2. This follow-up activity will also increase the bands to be considered for harmonization

3. Add UMa only option (Option J) in this follow-up harmonization activity which will be tested in parallel with UMi harmonization. UMa is not excluded from future performance work

7. Due to robustness check results at 95% throughput, methods involving RC-only shall not be considered

8. RC+CE&MPAC, RTS&MPAC and RC+CE&RTS&MPAC shall be considered in the harmonization activity

9. Everything can be done in the same WI

10. Bands for performance requirement definition activity: 1,2,3,4,5,7,8,12,13,19,20,28,32,38,39,40,41,42,46. Substitution or addition of other bands, based on operator input, is not precluded.
11. The first set of bands to define requirements for and to perform harmonization activity are 2 FDD low bands, 2 FDD high bands and 2 TDD bands
12. If harmonization fails for a particular set of corresponding channel models, then that method is not applicable for testing in that particular set of corresponding channel model
13. Sample size for performance requirement: 100 measurements as a minimum

14. How to claim new harmonization activity is successful

1. Same bands (or set) as in the performance activity will be addressed in the same order, and harmonization will be checked after the performance requirement for each band (or set) is finalized.

2. How many measurements samples per band: 30 of devices used for Performance requirement phase will be used for this harmonization activity. And tested in the same lab to minimize MUs with  a controlled environment

15. Add Rayleigh validation procedure for RC+CE method
The Rel-13 Work Item further identified the following open items:

1. Study how to perform averaging across orientations that did not fail the KPI

2. Add how to extend the concept of devices failing in MPAC as agreed in slide 5 to RC+CE method

3. Development of the procedure to validate Rayleigh

4. Think what happens if we don’t find a single lab with a controllable environment

5. Include statistical analysis to determine when to stop testing more devices for harmonization

6. Study how to find the offset

7. Study the distribution of residuals when analysing the cost
8. Study how to calculate the cost and threshold
Therefore, the need to specify MIMO OTA performance requirements for MPAC, to define the test tolerances, and the need to continue work on improving harmonization between MPAC, RC+CE, and RTS motivate this proposed core work item.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this Work Item is to define MIMO OTA performance requirements for the UE, define related tolerances, and to continue work on improving harmonization between MPAC, RC+CE, and RTS methodologies. The performance requirements shall be captured in TS 37.144.
The MIMO OTA performance requirements shall enable OTA performance verification within the following scope:

· For the following LTE FDD and LTE TDD bands: 1,2,3,4,5,7,8,12,13,19,20,28,32,38,39,40,41,42,46. Substitution or addition of other bands, based on operator input, is not precluded.
· For the following device types: handset (40mm < width <= 72mm), LME, LEE
· Operating in TM3 according to the RMCs defined in Clause 7 of TR 37.977

· Utilizing the MPAC testing methodology (Clauses 6.3.1.1 and 12.1 of TR 37.977), as specified in the harmonization outcome decisions in Clause 10.3.5 of TR 37.977 (agreements #1 through #15)
· Commercially available devices will be used for testing
· Additional aspects concerning the test case parameters and device sampling for performance requirement work are specified in Clause 10.3.5 of TR 37.977
· TM3 performance requirement & harmonization shall be prioritized. All other options (TM2 and SIR) could be added on a best effort basis 

· RAN4 to verify the alignment of the labs participating in the performance verification work in terms of test reproducibility.

The basis of GCF certification is harmonised test method(s), with a single performance requirement only. Therefore, the parallel harmonization activity of the WI has as objective to harmonize pair or pairs of methods that have potential for harmonization towards a single OTA performance requirement within the following scope:
· For the following potential combinations of methodologies: RC+CE&MPAC, RTS&MPAC and RC+CE&RTS&MPAC
· The first set of bands to define requirements for and to perform harmonization activity are 2 FDD low bands, 2 FDD high bands and 2 TDD bands
· If harmonization fails for a particular set of corresponding channel models, then that method is not applicable for testing in that particular set of corresponding channel model
· How to claim new harmonization activity is successful
· The analysis used in Clause 10.3 of TR 37.977 along with the agreed outcomes of the Rel-13 WI is selected as the baseline; further enhancements are not precluded
· Same bands (or set) as in the performance activity will be addressed in the same order, and harmonization will be checked after the performance requirement for each band (or set) is finalized.

· 30 devices used for Performance requirement phase will be used for this harmonization activity and tested in the same lab to minimize MUs with a controlled environment
· Additional aspects concerning the harmonization parameters, device sampling, and items for further study are listed in Clause 10.3.5 of TR 37.977 (agreements #1 through #15 and open items #1 through #8)
· RAN4 to study DUT size constraints, test volume size, and chamber size constraints for the methods participating in both the performance requirements and harmonization activities.  One example is the study regarding the number of probes necessary for MPAC to test devices with antenna separations based on number of wavelengths
· Further optimization of methods, with scope limited to improvements of methodology descriptions coupled with additional tests and channel model validation, is not precluded to address the Rel13 WI outcome regarding needed work on improving harmonization. Modifications to the channel models defined in TR 37.977 are not allowed.
With the understanding that the development of test tolerances associated with each methodology is a task of significant complexity, coordination and collaboration with 3GPP RAN WG5 and cooperation with CTIA OTA Working Group (MOSG and MUSG) is recommended. RAN WG4 owns the complete package of measurement uncertainty, test tolerances, and minimum requirements.  During the course of this Work Item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group (MOSG and MUSG), and CCSA TC9 COST Action CA15104 (IRACON) shall be maintained to ensure industry coordination on this topic and to distribute tasks according to expertise or resource availability. A conformance testing specification led by a RAN WG5 may follow.
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 time plan shall be developed during the first working group meeting of the Work Item.
	RAN #71
Q2/2016
RAN #72

	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

	84bis
	84bis
	93bis
	93bis
	93bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	94
	92
	79
	79
	79
	79

	
	
	
	
	
	
	0.5 TU
	
	
	
	
	
	
	
	
	
	0.5 TU
	
	
	

	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	95
	93
	80
	80
	80
	80

	
	
	
	
	
	
	0.5 TU
	
	
	

	RAN #73
Q4/2016                                              RAN #74

	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

	86bis
	86bis
	95bis
	95bis
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	94
	81
	81
	81
	81

	
	
	
	
	
	
	0.5 TU
	
	
	
	
	
	
	
	
	
	0.5 TU
	
	
	

	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	88
	88
	97
	97
	97
	95
	82
	82
	82
	82

	
	
	
	
	
	
	0.5 TU
	
	
	


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:
Main sessions are to discuss performance requirement proposals and test tolerances only in order to allow for participation by network operators and UE vendors.  Evening adhoc sessions are to handle most of the technical discussions and all of the harmonization activity discussions. Main sessions are to approve documents and agreements.
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

	TS 37.144
	
	User Equipment (UE) and Mobile Station (MS) over the air performance requirements
	RAN #75
	Core Part; note: This TS is created by REL-13 WI LTE_UTRA_TRP_TRS

	TR 37.977
	
	Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); 

Verification of radiated multi-antenna reception performance of User Equipment (UE)
	RAN #75
	Core Part; note: This TR was created by REL-12 WI  HSPA_LTE_measRP_MIMO-Perf

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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)
Ioffe, Anatoliy

Company:
Intel Corporation

Email:
anatoliy.ioffe@intel.com


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

	Intel Corporation

	Rohde & Schwarz

	Keysight

	GTS

	AT&T

	SGS Wireless

	Spirent Communications

	Qualcomm

	Verizon

	Telia Sonera

	Bluetest

	Aalborg University

	Motorola Mobility

	Orange

	CTTC

	

	

	

	

	

	

	

	

	

	

	

	

	



