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Introduction

This document includes a first draft of a work item for the MIMO OTA work, for discussion in RAN4#61 by MIMO OTA experts.


3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Title * : Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS
Acronym * :OTA-Multi-Rx
Unique identifier *

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)

	X
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


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

	430020
	Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals
	Study item prior to Work item


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


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 been working on the study item “Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals” with the objective to define a test methodology for measuring the radiated performance of MIMO and multi-antenna UE reception in UMTS and LTE. Through the execution of round-robin testing during the SI, it has become clear that multiple methodologies hold potential to accurately assess the performance of MIMO-capable devices. 

RAN4 has done sufficient work to be confident that the definition of a meaningful test methodology is feasible; however RAN4 does not have sufficient evidence yet to conclude on a single test methodology that would fulfil all requirements for standardisation, and the standardisation of multiple test methodologies may be one eventual outcome, with a view to avoid fragmentation of the decision of what is a “good” or “bad” device from the radiated receiver performance perspective.
Therefore, it is proposed to move this work into a work item to allow an easier management in finalising the work. 
4
Objective *
The high level objectives of this study item are:
· Define one or more test methodologies for verifying the radiated “over-the-air” (OTA) performance of multiple antenna reception in the UE. 
· Avoid fragmentation of the decision of what is a “good” or “bad” device from the multiple antenna reception OTA performance perspective for a given downlink transmission mode.
The standardised test methodology(s) shall:
· Enable performance verification for:

· LTE and UMTS operation of the UE
· Handheld devices, devices embedded in laptop computers, dongles and tablets as well as other wireless MIMO devices at a later stage..
· All relevant transmission modes for LTE/HSPA, including spatial multiplexing (MIMO) and single spatial layer operation. However the exact transmission modes used in the tests shall be defined as part of this work.
· Be able to distinguish between UEs of “Good” and “Bad” multi-Rx antenna OTA performance, and offer a good reflection of the likely experience in the field. 
· Offer good reliability, repeatability and an acceptable level of measurement uncertainty.
In order to accurately compare test methodologies against each other and against their abilities to meet the above requirements, and to ensure that different test platforms will return comparable throughput performance characteristics for a given UE, the following work shall be performed: 
1) The initial focus shall be on LTE MIMO, with expansion to LTE SIMO and HSPA SIMO/MIMO afterwards.  
2) The standardization of the RF environment shall consider all key radio link aspects, including, for example, downlink power levels, SNR, (e)Node B transmission modes, reference channel types and channel rank. In order to minimize variables and uncertainty during the initial phase of this WI, tests shall use of LTE Transmission Mode 3, Fixed Reference Channel, and forced Rank 2. As the work progresses, other transmission modes shall be introduced. The utilisation of Variable Reference Channels and other-cell interference shall also be studied at a later stage. 
3) All relevant (e)NodeB emulator parameters shall be evaluated and standardized for MIMO OTA performance evaluation, ensuring alignment with the configurations used in real-life deployments. It’s proposed to rely on output from the CTIA MIMO OTA Sub Group (MOSG) to complete this aspect of our work.
4) Clearly specify the channel models used to ensure consistent test results within and across methodologies, and shall be chosen to reflect likely field conditions. Therefore, validation procedures shall be developed to ensure that any given channel model has been correctly implemented within each methodology. 
5) In order to minimize the variables associated with testing of production UEs with unknown antenna characteristics, utilize reference antennas which have been developed by the CTIA MOSG in combination with a known UE baseband receiver (verified via conducted RF tests with and without channel impairments). This is intended to verify whether the characteristics of the receive antenna design (i.e. correlation, gain imbalance, etc) affecting receiver performance can be accurately distinguished by proposed test methods.
6) Evaluate the use of statistical performance analysis in order to minimize test time and help ensure accurate performance assessment.
7) Consider whether any additional performance metrics are necessary.
8) Identify the repeatability, reliability and level of measurement uncertainty of each proposed methodology.
 During the course of this Work Item, maintain ongoing communication with COST and CTIA MOSG to ensure industry coordination on this topic and to distribute tasks according to expertise or resource availability.
TSG RAN should contact TSG GERAN to get feedback on the applicability of such a test methodology for GERAN.
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
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Expected Output and Time scale *
	New specifications *
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	TBD
	
	
	
	TBD RAN#56/57
	
	

	
	
	
	
	
	
	

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

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	TBD
	
	Measurements of radio performances for UMTS terminals in speech mode


	TBD RAN#56/57 (June/September 2012)
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Work item rapporteur(s) *
Luis Anaya, Vodafone
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Work item leadership *
RAN WG4
Secondary responsible:  RAN WG5 
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Supporting Individual Members *
	Supporting IM name

	Vodafone

	TBC when document gets approval through reflector as agreed in ad-hoc meeting
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