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Background

In the last RAN4 (RAN4#57AH) meeting in Austin, there has been some discussions on whether the LTE MIMO OTA measurement campaign test plan should mandate the TIS/TRS measurement. The consensus seemed to be that for the purpose of comparing different methodologies, it is not meaningful to mandate TIS/TRS measurement as well as because there is no clear test procedure to perform such measurement (for instance in RAN4 or CTIA). 

In this contribution, we would like to provide further views on the need to define MIMO TIS/TRS. 

Discussion

LTE deployment has occurred in a few countries and will ramp up significantly over the next year. More and more LTE devices are now available. For LTE devices, whether operating in SISO, SIMO or MIMO mode, the TIS/TRS value will be provided as part of device acceptance process. It is understood that MIMO TIS/TRS cannot be used for actual network and cell dimensioning because the ultimate cell coverage is defined by LTE SISO capability. For complex cell planning purpose, MIMO TIS/TRS will be used to give operators extra information on the network performance. In this case, the MIMO TIS/TRS values will be useful. Note also that TIS/TRS is a category 2 FOM as specified in subclause 5.1 in [1]. 

In CTIA’s test plan (section 6.11.1) in [2], it was described that TIS/TRS will be measured individually for primary and secondary receiver branch. From the MIMO antenna design viewpoint, such TIS/TRS values are not optimized because primary and secondary antenna interaction is not captured by such approach. For MIMO system to operate properly, it is important to know that the MIMO antennas are designed correctly and achieved certain performance expectation. Otherwise, the overall MIMO performance will be degraded even though the baseband chipset can achieve very high performance. With this consideration, we think that it is important to specify MIMO TIS/TRS performance. In addition, it is more logical to define simultaneous measurement over the MIMO antennas and/or receiver branch. One approach could be to use one or two measurement antennas to measure the radiation pattern of the DUT in a non-intrusive manner.
We also envisaged that MIMO TIS/TRS will be band dependant. For example, MIMO TIS/TRS value could be -89 dBm for 800 MHz band and -91 dBm for 1800 MHz band. This means that the MIMO performance at 800 MHz band will be worse than 1800 MHz band. Therefore, one can use this information to differentiate a good and bad MIMO device. 
On the other hand, including TIS/TRS will increase the amount of efforts needed to certify the MIMO device, measurement time and cost of device. However, it is also true that operator(s) will generally pay more premium price for MIMO devices, provided that the performance is more superior to the SISO devices. 

Conclusion
In this contribution, some arguments on the need to define TIS/TRS have been presented. We summarize them below:

· TIS/TRS is not required for the purpose of MIMO OTA measurement campaign,

· TIS/TRS values are important to operators, not at network dimensioning, but could be used to differentiate good and bad MIMO device, 

· TIS/TRS should be captured in the TR 37.976, FOM, definition, etc. 
Proposal: RAN4 to agree on the above. 
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4.4
Proposed work plan

Figure 4.4-1 illustrates the work plan for MIMO OTA. 

Figure 4.4-2 illustrates the revised work plan for MIMO OTA. 
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RAN4#56: August, Madrid, Spain  

•  SI on hold  

RAN4#AH4: October, Xian, China  

•  Analysis of HSPA measurement campaign results  

RAN4#57: November, Jacksonville, USA  

•  Analysis of HSPA measurement campaign results  

12  

th  

MCM: (Nov) Bologna, Italy  

•  COST2100 action completed  

•  MIMO OTA summary of findings  

Inputs from CTIA  

•  MIMO OTA summary of findings  


Figure 4.4-1: MIMO OTA work plan

==================================== Text Proposal starts ==============================

[image: image1.emf]    RAN4#50bis : 23   –  27 March 2009, Seoul, South Korea   -   Agree skeleton report for the MIMO OTA study item.   -   Agree on work plan and schedule for MIMO OTA   -   Open discussion on figure of merits/parameters   -   Discussions on candidate solution s             RAN4#51 : 4   –  8 May 2009, San Francisco, USA   -   Agree on figure of m erits/parameters to use   -   Discussions on candidate solutions   -   Present/discuss measurement data to  verify each  candidate solution           RAN4#51bis : 29 June  –  2 July 2009, Los Angeles, USA   -   Discuss measurement  procedure   -   Discuss candidate solutions   -   More measurement data for MIMO OTA test methods   -   Revise work plan           RAN4#52 : 24   –  28 August 2009, China   -   Verification of each candidate solution  –  Phase 1         RAN4#52bis: 12   –  15 October, Japan   -   Verification of each c andidate solution  –  Phase 2                       RAN4#53: 9   –  13 November, Jeju Island, South Korea   -   Resolve remaining technical issues   -   Complete study item and technical report   -   Report to RAN#46 on rec ommendations of MIMO OTA  methods .     

8 th  MCM :  18 th   –  19 th  May, 2009 ,  Valencia, Spain   -   Meas urement data analysis for  each MIMO OTA method   -   Further discussion on  candidate solutions   -   Finalise figure of merits for  MIMO OTA          

9 th  MCM :  TBA,  Vienna ,  Austria   -   Detail verification of each  candidate solution   -   More measurement data  campaigns   -   Use realistic  devices          

10 th  MCM : TBA,  Vienna ,  Austria   -   finalise each candidate  solution   -   resolve any technical issues        

7 th  MCM :  1 6 th   –  1 8 th   February , 2009,  Braunschweig ,  Germany   -   Discuss Figure of Merits   -   Candidate proposals  discussion   -   Some m easurement data  analysis  for MIMO OTA  

[image: image2.emf]~55% completion level 

RAN4 AH#2: Dublin, Ireland

- Agreed on MIMO OTA FOMs and definitions.

- Agreed on high level requirements (operator requirements)

*

.

- Agreed on comparison tableand methodologies comparison.

- Agreed on MIMO OTA channel models.

- Discuss Reference measurement channels for HSPA and LTE

RAN4 #55: Montreal, Canada

- Agreed on any pending issues from last RAN4 meeting. 

- MIMO OTA calibrations.

- MIMO OTA measurement uncertainty.

- MIMO OTA general measurement procedures.

- Preliminary measurement results discussions. 

- Discussion on TR recommendations, conclusions

COST2100 Email Discussion

- MIMO OTA Definitions

- Reference Measurement Channels

Inputs from CTIA

- OTA test plan version 3.0.0

- Measurement results

11

th

MCM: Aalborg, Denmark

- Measurement campaign results discussions

RAN4 AH#3: Brastilava, Slovakia

- Agreed on pending issues from last RAN4 meeting. 

- Measurement campaign results discussions. 

- Potential merging of MIMO OTA methodologies 

- Agreed on text proposals on TR (recommendations, conclusions)

COST2100 Email Discussion

- Measurement results

- Measurement uncertainty, procedures, etc. 

Inputs from CTIA

- Measurement results

~

85

% completionlevel

Inputs from CTIA

- Measurement results



Figure 4.4-1: Revised MIMO OTA work plan
==================================== Text Proposal ends ==============================












RAN4#59: May, Kobe, Japan


Conclude LTE MIMO test results


Conclude candidate methodologies comparison


Complete TR 37.976





RAN4#58AH: April, Shanghai, China


Discuss/Analyse LTE MIMO test results


Comparison of candidate methodologies


Update TR 37.976





RAN4#58: February, Taipei, Taiwan


Discuss/Analyse LTE MIMO test results


Comparison of candidate methodologies


Update TR 37.976





RAN4#57AH: January, Austin, USA


Finalise LTE MIMO OTA test plan


Review HSPA test campaign test results


Update TR 37.976


Agree on the work plan




























































































































































































































































































































































































































































































































































































































































































































































































