TSG-RAN Working Group 4 (Radio) Meeting #57
R4-104768
Jacksonville, Florida, United States, 15th – 19th November 2010
Title:
Round-Robin Measurement Campaign: Summary of results – Part 1
Agenda:
11.2
Source:
Vodafone
Document for:
Discussion and Decision
1. Background

The round-robin measurement campaign has been conducted to evaluate various candidate methodologies in TR 37.976 [1], where proponents from RAN4, COST2100 and CTIA are involved in the campaign. In the last RAN4#AH04 meeting in Xian, some of these results have been presented and discussed as in [2] - [6]. 

In order to complete the SI for MIMO OTA, this contribution aims to provide high level summary of the measurement results. Note that this is only part of the overall results (hence Part 1). 

The list of candidate methodologies is provided for ease of discussion/information:

Nokia ( Nokia’s anechoic chamber method

SATIMO (SATIMO’s Stargate method

Agilent (Agilent’s 2-Stage method

Wiesbaden (Wiesbaden University anechoic chamber method

EMITE (EMITE Ing’s reverberation chamber method

Bluetest (BluetestAB’s reverberation chamber method

NTT (NTT DCM’s anechoic chamber method

ETSL (ETS-Lingren’s anechoic chamber method

Note that the company name designation is used for presenting the results later on. 

2. Discussion 

As part of MIMO OTA SI, it is required to evaluate the performance of the candidate methodologies using the comparison table given in TR 37.976 [1] and the more practical measurement campaign. The comparison table lists down comprehensive set of criteria for MIMO OTA measurement methodology that provides detailed of each methodology. A well defined and chosen methodology(ies) will benefit the industry as a whole. 
The measurement campaign was agreed as a way forward, on top of the comparison table, in order to help the evaluation process, and some conclusions can be drawn based on the measurement results. The measurement campaign represents the practical test house scenarios, where MIMO devices will be measured for their OTA performance. Several Figure of Merits (FOMs) have also been agreed in TR 37.976 [1], and MIMO throughput is one of them. 
The MIMO throughput was measured by the methodologies list above (Company 1 – 8). The results are organized based on the DUTs used by the participants. Since the same DUTs are used by all the participants, we can differentiate the results based on the DUTs. Results are presented for the following DUT type:
1. Two DELL Laptops E6400 and E4300,
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The form factor of E6400 and E4300 is different although they used the same embedded HSPA module. DELL (Latitude) E4300 is thinner and lighter than E6400. 
2. Nokia CS-15 HSPA USB dongle, 
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3. Huawei K4505 HSPA MIMO USB dongle
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The measurement results of different DUTs can be further categorized into different propagation channel conditions and FRCs. In the measurement campaign, 2 FRCs are chosen: HSet3 and HSet6 as in TS 34.121 in [9]. The maximum achievable throughput for Hset3and HSet6  are 2332 Kbps and 4689 Kbps, respectively. 
The propagation channel is the key factor that will determine the MIMO OTA performance. The MIMO OTA throughput performance for all the methodologies involved will be influencing largely by the propagation channel aspects such as implementation, setup, calibration, etc. In this measurement campaign, the following agreed propagation channel models are used: 

For full circle testing:

•
SCME Urban micro-cell,

•
SCME Urban macro-cell, and

For single cluster testing:

•
Single Spatial Cluster Model with Multi-path based on SCME Urban micro-cell, or

•
Single Cluster Multi-Path Model based on Extended Pedestrian A (EPA)

For uniform channel models testing: 

•
Extended Pedestrian A (EPA) and

•
Exponential decay.

The interpretation of measurement results from the measurement campaign is provided in the following section. 

Measurement results of E4300
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Figure 1: E4300 results for HSet3 under SCME Urban microcell (Umi) channel

Brief observations (from Figure 1): Both methods produce consistent set of result. 
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Figure 2: E4300 results for HSet3 under SCME Urban macrocell (Uma) channel

Brief observations (from Figure 2): Again, the methods produce good and consistent results. 
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Figure 3: E4300 results for HSet6 under SCME Urban microcell (Umi) channel

Brief observations (from Figure 3): Nokia’s method produces more pessimistic results compared to SATIMO and NTT DCM. 
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Figure 4: E4300 results for HSet6 under SCME Urban macrocell (Uma) channel

Brief observations (from Figure 4): Nokia’s method produces more pessimistic results compared to SATIMO and NTT DCM. 

Measurement results of E6400
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Figure 5: E6400 results for HSet3 under SCME Urban microcell (Umi) channel

Brief observations (from Figure 5): Agilent and Bluetest produce different results. Further clarification on Agilent’s multi-probe approach is needed to ensure fair comparison between anechoic chamber and 2-Stage methods. Bluetest’s results are more pessimistic. 
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Figure 6: E6400 results for HSet3 under SCME Urban macrocell (Uma) channel

Brief observations (from Figure 6): Bluetest’s results are again pessimistic for a Uma channel condition. 
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Figure 7: E6400 results for HSet6 under SCME Urban microcell (Umi) channel

Brief observations (from Figure 7): Only Wiesbaden produced the measurement results for this case. So, comparison is not possible. Note however, the behavior of E6400 is quite consistent. 
Measurement results of CS-15
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Figure 8: CS-15 results for HSet3 under SCME Urban microcell (Umi) channel

Brief observations (from Figure 8): Nokia and SATIMO’s method produce results that are different from Bluetest’s results. 
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Figure 9: CS-15 results for HSet3 under SCME Urban macrocell (Uma) channel

Brief observations (from Figure 9): Nokia and SATIMO’s method produce results that are different from Bluetest’s results. 
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Figure 10: CS-15 results for HSet6 under SCME Urban microcell (Umi) channel

Brief observations (from Figure 10):Agilent’s method is matched quite closely with Nokia and SATIMO’s method, based on the results. 
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Figure 11: CS-15 results for HSet6 under SCME Urban macrocell (Uma) channel

Brief observations (from Figure 11): The same trend is observed from Nokia’s method, where more pessimistic results are obtained for Uma channel condition. 
Measurement results of K4505
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Figure 12: K4505 results for HSet6 under SCME Urban microcell (Umi) channel

Brief observations (from Figure 12): No meaningful observations. 

3. Proposals
Proposal 1: To agree on the measurement results above, after that these results can be included in the TR 37.976 in [1] in order to complete the SI. 

Proposal 2: To agree on the candidate methodology(ies) performance based on the measurement results above, and hence recommendation made to the RAN plenary on the “best” candidate methodology(ies). 

· Note that the comparison table in TR 37.976 in [1] will supplement the performance assessment on the candidate methodology(ies).

· Note that the forthcoming LTE measurement campaign will provide further performance assessment on the candidate methodology(ies). 

Note that it is not possible to accept all candidate methodologies in TR 37.976 in [1], from the standardisation and ecosystem point of view. 

4. Conclusions

In this contribution, the measurement results from the RR HSDPA Rx diversity measurement campaign have been processed, summarized and analysed. There are meaningful observations that can be obtained from the graphs. This is concluded here: 

1. Nokia’s method, SATIMO’s method and NTT DCM’s method are quite closely matched with each other. However, Nokia’s method produces pessimistic results under Uma channel condition.

2. Bluetest’s method produces pessimistic results compared to other methods. 
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