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1
Introduction
This is the MIMO OTA adhoc minutes and report, summary of discussion and way forward. The report also captures the outcome of the discussions in the informal adhoc session. 
Attendees:

Vodafone, Spirent Communications, Panasonic, Elektrobit, Motorola, RIM, R&S, Qualcomm, Alcatel-Lucent,  Azimuth Systems, Orange, LGE, Anritsu, Agilent, Samsung, Telecom Italia, Ericsson, T-Mobile, NTT DoCoMo,   ZTE, ST-Ericsson, Sharp, Huawei, Nokia.
List of contributions:

	R4-0942661
	Approval
	MIMO OTA Text Proposal – 2 channel method
	Rohde&Schwarz

	R4-0943171
	Discussion
	Procedure of determining the dimension of a spatial fading emulator
	Panasonic, Tokyo Institute of Technology

	R4-094318
	Discussion
	Calibration procedure of an RF-controlled spatial fading emulator
	Panasonic, Tokyo Institute of Technology

	R4-094319
	Discussion
	MIMO performance evaluation of Handset arrays on WLAN IEEE802.11n system using an RF-controlled Spatial Fading Emulator
	Panasonic, Tokyo Institute of Technology

	R4-0943311
	Approval
	Proposal of baseline concept for the MIMO OTA testing
	NTT DOCOMO

	R4-0943321
	Discussion
	Fixed reference channel for the MIMO OTA testing
	NTT DOCOMO

	R4-0943331
	Discussion
	Theoretical Analysis of Adequate Number of Probe Antennas in Spatial Fading Emulator for MIMO Performance Evaluation of Mobile Terminals
	NTT DOCOMO

	R4-0946211
	Discussion
	Throughput test results for determining  MIMO-OTA test methodology
	LG Electronics (withdrawn)

	R4-0946611
	Information
	Selecting Figures of Merit for MIMO OTA testing
	Agilent Technologies

	R4-0946731
	Discussion
	Evaluating Channel Models for MIMO OTA
	Spirent Communications

	R4-0946761
	Discussion
	Angular propagation characteristics of indoor environments
	Elektrobit

	R4-0946771
	Discussion
	Impact of channel model simplification on throughput results
	Elektrobit

	R4-0946781
	Discussion
	Optimum number of antennas in MIMO OTA system
	Elektrobit

	R4-094679
	Approval
	Channel models for MIMO OTA testing
	Elektrobit (withdrawn)

	R4-0947471
	Discussion
	Proposal for WINNER II channel scenarios for MIMO OTA testing
	Agilent Technologies

	R4-094748
	Decision
	Extension of MIMO OTA study item completion date and clarification of objectives
	Agilent Technologies

	R4-094792
	Discussion
	Mutual coupling using full SCME channel model in MIMO-OTA channel
	LG Electronics

	R4-094802
	Approval
	Proposal of baseline concept for the MIMO OTA testing
	NTT DOCOMO

	R4-094739
	Discussion
	Consideration for Correlation Figure of UE MIMO Channel and Test Method
	ZTE Corporation


1 Note that these papers are treated in Sunday’s informal adhoc session. So, they are not presented again but further discussions are allowed during the formal adhoc session. 
2 Treatment of informal adhoc report
The report of the informal adhoc session is attached below: 

[image: image1.emf]MIMO_OTA_Informal _Adhoc_Report


Comments, Q&A:

The content of the report has been agreed as a way forward. 

3 Treatment of contributions not presented during informal adhoc session
	R4-094792
	Discussion
	Mutual coupling using full SCME channel model in MIMO-OTA channel
	LG Electronics


Comments, Q&A:

Agilent: Consistent with Agilent findings presented in earlier meetings – coupling improves decorrelation

Spirent: Is this an averaged result?
LG: Averaged from uniform distribution

Panasonic:
Have you checked the accuracy of the theoretical to measured result?

LG: Measured using one antenna with other disabled.

Panasonic: What is result without coupling based on theory?

LG: When using 2 antenna case we measured the correlation value using dipole antenna separation. Will check theoretical values.
Panasonic: Want to know the error between theoretical value and measured result.
Noted.

	R4-094802
	Approval
	Proposal of baseline concept for the MIMO OTA testing
	NTT DOCOMO


Comments, Q&A:

Revised from R4-094331 with added supporters AT&T, Orange, Telecom Italia 
Agilent: The simple/complex domain is defined as a function of the channel model but both use end-to-end testing which in itself is complex. An alternative form of simplicity is to test the individual components e.g. the antenna.
EB: Better to start with realistic then simplify

Vodafone: Document noted but not agreed. Should not stop any company’s progress.

Noted.

	R4-094266
	Approval
	MIMO OTA Text Proposal – 2 channel method
	Rohde&Schwarz


Comments, Q&A:

Agilent: What chamber size is required?

R&S: Not fully studied but expect existing chambers could be used.

Anritsu: Would the various metrics that come out how would pass/fail be set?

R&S: Tricky question. Not discussed for any method. This is exactly what we need to find out.

Anritsu: One more level abstracted from throughput.

R&S: If relating to CQI this adds a level of abstraction but need to look into it. Absolute is hard but relative may work.

The TP proposed in this contribution is endorsed. The rapporteur will implement the TP into the updated MIMO OTA TR and present it for email approval.

	R4-094748
	Decision
	Extension of MIMO OTA study item completion date and clarification of objectives
	Agilent Technologies


Comments, Q&A:

EB: Supports the principle. SI proposals that meet the requirements, but what are they?

Agilent: High level requirements are developed as part of the SI.

Azimuth: Supports change.

Vodafone: In principle fine. What is process?
RAN4 chair: Present to RAN WG4 plenary for discussion/approval. Provide a draft version on RAN4 reflector. Provide formal Tdoc for RAN plenary.

Noted.

	R4-094739
	Discussion
	Consideration for Correlation Figure of UE MIMO Channel and Test Method
	ZTE Corporation


Comments, Q&A:

LG: Is the DUT HSDPA or something else?
ZTE: For LTE & LTE-Advanced.

Agilent: Idea is fine. Focused on antenna not end to end. When you get correlation matrix how do you calculate the correlation without knowing the channel? Do you also consider the power imbalance which is an important factor?
ZTE: MIMO antenna is independent of channel. We compute the correlation parameter by FFT on the data.

Spirent: Don’t agree that the data cable will have no effect. This will have significant impact on the antenna patterns. 

Motorola: Agrees.

ZTE: Cable is connected at baseband.

Anritsu: Does the proposed test method require some standardization?

Agilent: Not necessarily but it would help.
Spirent: Connecting the data cable to baseband does not prevent the data cable from impacting the antenna patterns. The DUT is part of the antenna system. The pattern will change.

ZTE: Need simulation result.
R&S: For conformance some standard interface would be necessary.

Agilent: Self declaration is an option

R&S: Then manufacturer could decide performance metric.

Agilent: Are you differentiating between the format of declared data or how it is generated.

R&S: RAN4 generates requirements that need to be standardized for method.

Agilent: Agree that independent measurement is the traditional approach but self declaration is also an option.

Vodafone: Take the discussion offline. 
Noted.

	R4-094318
	Discussion
	Calibration procedure of an RF-controlled spatial fading emulator
	Panasonic, Tokyo Institute of Technology


Comments, Q&A:

Noted.
	R4-094319
	Discussion
	MIMO performance evaluation of Handset arrays on WLAN IEEE802.11n system using an RF-controlled Spatial Fading Emulator
	Panasonic, Tokyo Institute of Technology


Comments, Q&A:

LG: The AoA seems to be 0 degrees. If the AoA is 0 degrees do you have any other results with different AoA?
Panasonic: Mean value is 0 degrees. Results using other AoA values can be presented in the next meeting.

LG: If the AoA is changed the throughput can be affected.

Vodafone: Does this method can generate different Doppler to each antenna.
Panasonic: Yes.

Noted.

3
Summary and way forward
1. The informal adhoc session report has been endorsed and actions outlined in the report will form the basis of future meeting discussions.
2. The text proposals in R4-094266 (R&S) have been agreed. 

3. The group agreed to extend the timeline of SI for MIMO OTA by 6 months as outlined in R4-094748. The modifications to Objective 3 in R4-094748 have also been agreed in principle. However, the revised SI proposal will be presented again in the next RAN Plenary for formal approval. 

4. The group also agreed to continue using the SCME channel models for the time being to keep progress but the option to change to WINNER II channel models at a later date when there is better understanding of the issues is left open as a possibility. 

5. There was also agreement to produce comparison table based on proposals from NTT DoCoMo and Elektrobit of high level parameters.
Note that Vodafone will forward the upcoming COST2100 phone conference detail to MIMO_OTA reflector once the time/date of the conference call has been finalized. 
4
Next RAN4 meeting

The plan to have MIMO OTA discussion in the next RAN4 meeting in Sophia Antipolis (from 18th – 22nd January 2010) will be decided in the main plenary meeting on Friday. 
References

[1] R4-091405, “Proposal for MIMO OTA study item work plan”, Vodafone. 
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RAN4 MIMO OTA Informal Discussion Report

Date: 08/11/2009

Location: Rose Hall, Shilla Jeju Hotel







Basics/Scope of MIMO OTA testing	

		Attendees: Panasonic, Agilent, R&S, Elektrobit, Motorola, Azimuth Systems, NTT Docomo, LG Electronics, Spirent, Anritsu, Vodafone

		R4-094331 from NTT DCM. In this paper, NTT proposed to divide MIMO OTA testing into 



Simplified MIMO OTA testing

Advanced MIMO OTA testing

		The paper proposed to use simplified MIMO OTA testing as a starting point -> but this was not agreed by the group









Topic 2: MIMO OTA Channel Models - 1



		R4-094747 from Agilent – treated even late contribution. 

		Overall AS (rather than per-cluster AS) will impact the antenna spacing or performance

		Referred to or Discussed in the uniform channel model discussion.

		R4-094679 – withdrawn from Elektrobit

		R4-094331 from NTT DCM – channel model discussion 



Simplified MIMO Testing – simple MIMO channel models are used

		Option 2 – Simplified SCME – single-cluster, with predefined AoA and AS (see Figure below (b)). 

		Option 3 – Single-Cluster uniform PAS (may need refinement to ensure that reverb can support this model). See Figure below (a). 



Advanced MIMO testing – more complex MIMO channel models are used

		R4-094673 – from Spirent



Results from this paper shows that branch power imbalance will degrade the MIMO performance







Topic 2: MIMO OTA Channel Models - 2

Results also show that the uniform channel model cannot differentiate Measured Antenna and Coupled Dipoles – Agreeable with NTT’s 2894. (Reverb Results)









		Non-uniform channel models: SCME Urban Outdoor microcell scenario, SCME Suburban Outdoor macrocell and microcell scenario, SCME Indoor microcell scenario 

		SCME versus WINNER II

		Next meeting to capture (in the TR) the SCME and WINNER II channel model parameters (Agilent). January 22. 

		Feed back to COST2100. Conference call will be held. 

		Results obtained from the Uniform channel model cannot be correlated with the non-uniform channel models for MIMO OTA test, but it could be useful for evaluating baseband performance (e.g. Spatial multiplexing gain) and average antenna gain imbalance (3D spatial averaging). This informal adhoc session recommends to study the MIMO channel models in the following order: 

		1. Non-uniform models, 

		2. Single-cluster models, 

		3. Uniform Channel models.

		Single-cluster model is useful. Pick a few AS values from typical scenarios. AS values follow a distribution. 35 deg is the median value. 

		Pick AS values for low, medium and high correlation









Topic 2: MIMO OTA Channel Models - 3

		R4-094676 – from Elektrobit

		In particular for indoor environment, based on WINNER 2 measurement, AS should be <70 deg, so this is far from uniform (104 deg).

		R4-094677 – from Elektrobit

		Simplification of non-uniform channel models (by e.g. removing DS, same AoA for all clusters) can affect the MIMO throughput, compared to the original non-uniform channel models.

		R4-094747 – from Agilent treated. 

		Overall AS (rather than per-cluster AS) will impact the antenna spacing or performance. 









Topic 1: Determination of number of antenna Probes

		Go through tdocs:

		R4-094678 from Elektrobit

		Quiet zone is specified as spatial correlation (in lambda) – ok in principle

		Too simplified to reflect what happens in the real chamber. 

		Simulation assumptions need to be refined (e.g. uniform AS). 

		Quiet zone size = 1 – 2 wavelengths

		Come back in January 22 to resubmit the simulations. 

		R4-094333 – from NTT Docomo

		Theoretical determination of ant. Probes based on spatial correlation. 4678 uses the same principle but use simulation approach. Based on SC and SCME channel model, will give you different number of ant.

		R4-094317 – from Panasonic

		structural parameters – 1. decide radius, r. 2. decide number of ants. 

		Next meeting comes back with different quiet zones. 

		Needs more clarifications on simulation assumptions 

		Capture these approaches in the TR. Next meeting. 









Topic 3: Figure of merits

		4661 – Agilent

		Throughput factors:

		Traffic mix (not discussed)

		Scheduler design (including narrowband aspects)

		Specific channel model and UE mobility (already specified))

		Body/hand loss effects (can be ignored in this study)

		Transmission mode switching characteristics (MIMO modes, define the procedure (use signaling, timing, switching threshold))

		UE wideband and narrowband CSI characteristics and accuracy (not discussed)

		Intersite distance, cell loading and non-Gaussian interference aspects (not discussed)

		SNR

		Ask each proponent to define the SNR in each methodology.

		Received SNR as perceived by UE (DUT).  









Topic 4: Fixed/Variable Reference Measurement Channel



		R4-094331 and R4-094332 from NTT

		VRC – requires UE report (CQI, RI)

		Needs to consider the scheduler behaviour, reTx schemes, etc. 

		Needs feedback from UE

		Test equipment vendors (R&S, Agilent, Anritsu, Spirent, etc) can readily support this already today. (e.g. implement a (fixed) look-up table for adapting TrBlk(MCS) with CQI) 

		More complex. 

		FRC – no need UE report

		Should be separate from MIMO channel models – should support any channel models that are agreeable.

		No very adaptable to link loss – MIMO t-put < SISO t-put at a particular AOA/rotation angle

		For MIMO UE (cat.), MIMO precoding should be switched on. 

		Different BS Simulator (from different vendors gives you different results)

		Pick up the VRC discussions 8 years ago (Agilent). January 22.

		Capture what is needed in the TR. 

		Tabulate what are needed in FRC (e.g. uncertainty value, TBS for different channel models) (NTT Docomo). January 22

		The informal adhoc session proposes to study VRC
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