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Summary of RAN1#44bis Athens:

9 contributions [34 – 42] were discussed, the overview of discussion and conclusion on this section is as followed:
1. The performance for PARC and D-TxAA and performance comparison between two schemes was presented.

2. The additional analysis for the complexity of SIC was presented.

3. There was no decision from this meeting. 
Summary of RAN1#45 Shanghai: 

The following summary is taken from [28] which is the LS from RAN1 on Release 7 MIMO conclusions. 

UTRA MIMO was extensively discussed, and RAN1 considered over 20 contributions that covered performance of various MIMO schemes, complexity and impact on legacy UEs.  

The performance of S-PARC, PARC with R’99 STTD fall-back and D-TxAA (inherently including R’99 fall-back) were evaluated [1, 3, 5, 7, 10, 12]. It was shown that performances of the S-PARC and D-TxAA are similar [3, 5, 7, 12] whereas the results presented for PARC with R’99 STTD as fall-back were slightly worse than S-PARC and D-TxAA [3, 10]. 

It was found that under good channel conditions in a small portion of the cell the MIMO user peak data rate gains were close to theoretical value of 2 [4,12]. It was also shown that by assuming a 75% HS-PDSCH power allocation, peak data rate gain for the best 10% users is in the order of 1.5 while much less improvement was observed for the cell edge users [4,7,10,12].

In the micro cell scenario with 6dB additional isolation assuming LMMSE receiver with the assumed typical 50% HS-PDSCH power allocation the cell throughput gains for S-PARC and D-TxAA were in a range of 10%-20% [1,3,5,7,10,12] and for PARC with R’99 STTD fall-back approximately 10% [1,10]. 

In contribution [14] the impact of MIMO transmission to legacy terminals was studied for D-TxAA and PARC with R’99 STTD fall-back. It was shown that the performance of the legacy terminals is not degraded by the MIMO transmission with aforementioned schemes. 

It was understood by RAN1 that the total complexity of the two MIMO schemes is at the same level [15-18]. On different receiver schemes' complexity, it was seen that SIC receivers are more complex than LMMSE receivers. It was not agreed whether the required complexity increase by introducing MIMO justifies the achievable gain or not.

It was identified that both PARC-based and D-TxAA-based schemes would require changes to signalling, but these details were not concluded. A proposal how to signal the weights on the HS-SCCH in the downlink has been received in [26].

Different views on possible conclusions were discussed in documents [20-25]. Therefore views both supporting and not supporting of MIMO standardization were expressed. However after a long discussion TSG RAN WG1 concluded to recommend RAN to specify MIMO for Rel7 based on the RAN1 results on performance, user experience, and complexity described above:

· For UTRA TDD: the PARC scheme was agreed.

· For UTRA FDD: Dual-codeword MIMO based on D-TxAA, with the weights being signalled on the HS-SCCH in the downlink, was agreed.

Summary of RAN4#39 Shanghai: 

Five contributions were discussed in RAN4#39.

[29] discussed the performance aspect of SIC receiver. [30] and [32] discussed the complexity of implementing an SIC receiver for MIMO reception. Depending on the implementation design, there were different views on the performance improvement and implementation complexity of the SIC receiver relative to LMMSE receiver.

[31] was an overview of the PARC proposal. And [33] discussed the areas that RAN4 needs to consider for specifying the performance requirements for HSDPA MIMO, and served to start the discussion in RAN4. The Chairman noted that viewing at the numerous areas that RAN4 needs to work on, it will at least take 3 meeting cycles for RAN4 to specify the MIMO performance requirements after RAN1 has concluded on MIMO.

List of Completed elements:

· Requirements

· Link level channel model

· System level channel model 

· Simulation methodology

· Simulation assumptions 

· Description of MIMO proposals

· Evaluation of MIMO proposals

· Impacts to UE and UTRAN implementation

List of open issues: 

· Impacts to physical layer operation and signalling
· Impacts to Layer 2 and 3 Protocol

· Impacts to UTRAN Iub/Iur Protocol

· RF Radio Transmission/ Reception, System Performance Requirements and Conformance Testing

· Conclusion

Estimates of the level of completion:

70% (in RAN WG1)

10% (in RAN WG4)

WI completion date review resulting from the discussion at the working group:

Pending the decision on TSG-RAN#32, June, 2006, (in line with target date agreed in TSG-RAN#30).

References to WG's internal documentation and/or TRs:

RAN1#45

Performance

[1] R1-061119    
Nokia    D-TxAA and PARC performance comparison with LMMSE receiver

[2] R1-061120    
Nokia    D-TxAA and PARC performance comparison with SIC receiver

[3] R1-061180    
NTT DoCoMo    Investigation on Throughput Improvement by Rel. 7 MIMO

[4] R1-061205    
Motorola    W-CDMA MIMO with FTP Traffic

[5] R1-061206    
Motorola    D-TxAA, PARC, and Single Antenna Systems in Urban Microcells

[6] R1-061348    
Ericsson    Link level evaluation of D-TxAA Ericsson

[7] R1-061553    
Ericsson    System level results for Rel-7 MIMO schemes

[8] R1-061554    
Ericsson    System level results for MIMO schemes incl. C/I cap

[9] R1-061432    
Texas Instruments    Link Level Performance SIC Receiver for MIMO Rel.7 WCDMA

[10] R1-061430    
Texas Instruments    System Level Comparison of PARC and Dual-stream TxAA For MIMO in Release 7 HSDPA

[11] R1-061491    Qualcomm Europe    Link level simulation results for MIMO HSDPA

[12] R1-061490    Qualcomm Europe    System level simulation results for MIMO HSDPA

[13] R1-061428    IPWireless    System Simulation Results for the MIMO Urban Micro Scenario (TDD)

Impact on legacy UEs

[14] R1-061346    Ericsson    Impact of MIMO transmission on the performance of legacy channel reception in a non-MIMO capable UE

Complexity

[15] R1-061542    
Texas Instruments    Implementation Issues of SIC Receiver for MIMO Rel.7 WCDMA

[16] R1-061347    
Ericsson    Complexity and performance trade-offs of MIMO transmission schemes

[17] R1-061492    
Qualcomm Europe    Complexity of MIMO HSDPA receivers

[18] R1-061407    
Huawei    CQI Feedback Scheme for MIMO-HSDPA

Way Forward 

[19] R1-061121    
Nokia    Way forward for Rel-7 MIMO

[20] R1-061494    
Qualcomm Europe    Way forward on MIMO for UTRA-FDD

[21] R1-061458    
Motorola    W-CDMA MIMO Issues

[22] R1-061493    
Qualcomm Europe    Summary on MIMO for HSDPA evaluation

[23] R1-061350    
Ericsson    On MIMO for HSDPA

[24] R1-061548   
NEC Group    Consideration on UTRA MIMO scheme

[25] R1-061559    
Nokia, Intel, NEC, Motorola, Texas Instrument, ZTE    A proposal for a way forward for the UTRA MIMO WI

[26] R1-061634    
Nokia, Ericsson, Motorola, Cingular, 3, Texas Instruments    Rel-7 MIMO Way Forward

[27] R1-061621    
Nokia, Broadcom, Ericsson, Intel, Lucent, NEC, NTT DoCoMo, Orange, Panasonic, Samsung, Siemens, T-Mobile, Texas Instruments, Vodafone   Draft LS on Rel-7 MIMO Conclusions

[28] R1-061636    
RAN1 LS on Rel-7 MIMO Conclusions

RAN4#39
[29] R4-060400    
Texas Instruments   Link level performance of SIC receiver for MIMO Rel.7 WCDMA 

[30] R4-060401    
Texas Instruments   Implementation issues of SIC receiver for MIMO Rel.7 WCDMA 


[31] R4-060487    
Qualcomm
High Level Description of HSDPA MIMO Using PARC 

[32] R4-060488    
Qualcomm   
Complexity Considerations for HSDPA MIMO 

[33] R4-060489    
Qualcomm
Considerations for Creating Performance Requirements for HSDPA MIMO 

RAN1#44bis

[34] R1-060799

Nokia

WCDMA MIMO Performance

[35] R1-060937
Qualcomm Europe
Performance of MIMO in Rel-7 with new evaluation scenario

[36] R1-060940
Qualcomm Europe
Preliminary Cell and User Throughput Comparison for 2x2 MIMO: D-TxAA and PARC

[37] R1-061044

Motorola 
Further Results on D-TxAA and PARC

[38] R1-060938
Qualcomm Europe
D-TxAA for MIMO in Rel-7

[39] R1-060939

Qualcomm Europe 
Incremental complexity of SIC receivers for PARC

[40] R1-061011
Ericsson

Comments on the complexity of SIC-based receivers

[41] R1-060800
Nokia

HSDPA system performance with CL transmit diversity

[42] R1-061057
IPWireless
Full Buiffer System Simulation Results for the MIMO Urban Micro Scenario (TDD)
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