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1. Introduction

3GPP TSG RAN WG1 has been recently evaluating the gains of two MIMO schemes, Per Antenna Rate Control (PARC) and Dual-stream Transmit Adaptive Array (D-TxAA), against agreed single-antenna transmission dual-antenna reception reference. The 3GPP RAN work plan is to decide on whether or not to standardize MIMO in the upcoming 3GPP TSG RAN meeting in June as agreed in [1].
In this document we take a brief look at what has been shown and what could be concluded and recommended as WG1 findings for supporting the final decision making in RAN.

2. Performance aspects

The MIMO performance relative to single antenna transmission has been evaluated in RAN1 over an extensive period of time. Based on the evaluation it can be concluded that gains of MIMO in macro cell deployments are limited and MIMO may only be suitable to scenarios where SNRs can be expected to be high due to low amount of interference. During the course of the work the targeted deployment scenario has been evolved, focusing in latter phase more towards contained environments like isolated micro cells or indoor installations which would seem to provide more fitting environment for MIMO. Moreover, for such micro-cell deployments, alternative transmission schemes (e.g. beamforming and sectorization) have been shown to provide higher cell throughput than MIMO with the same number of antennas.
In the recent MIMO evaluation phase two different schemes have been studied, namely Per Antenna Rate Control (PARC) [3] and Dual-stream Transmit Adaptive Array (D-TxAA) ‎[4]

 REF _Ref134713466 \r \h 
[5]. The aim of the evaluation was to identify which of the proposed schemes would be able to provide better cell throughput and user throughput in the determined scenario [6] in comparison to agreed reference scheme. 

Based on the results presented with the agreed assumptions it would appear that the D-TxAA performance is better than or equal to the performance of S-PARC. However in order to fully benefit from the 2-TX investment using R’99 TX-diversity as fall-back mode in case of single stream transmission seems preferable. Inherently TxAA is the fall-back mode for D-TxAA. The STTD is a natural selection as a fall-back mode for single stream transmission if antenna FB signalling is not used. When the R’99 transmit diversity schemes are used with single stream transmission as agreed, the cell throughput performance of D-TxAA is approximately 10% better than PARC. 

3. MIMO system complexity

Main additional system complexity due to MIMO (regardless of actual MIMO scheme, D-TxAA or PARC) comes from dual stream transmission. Obviously the amount of needed hardware is increased due to added number of transmission and receiver chains. The introduction of increased peak bit rates through dual stream transmission results also increased processing requirements for example in terms of channel decoder. In these respects it can be concluded that the system complexity of both schemes is equal. In terms of specific receiver scheme complexity it has been shown that SIC receiver is more complex than LMMSE receiver [7], [8] and will require more complex turbo decoder in order to meet the HSDPA latency requirements [8]. It has be questioned whether this complexity increase would be acceptable due to low benefits it has been shown to provide even with ideal assumptions. Additionally, the implications from the introduction of MIMO to Node B processing and uplink signaling as it relates to the number of HARQ processes needs to further be studied [8].
4. Conclusion

 Based on the performance comparison results presented in RAN WG1 it has been shown that D-TxAA has better than or equal performance to S-PARC with or without feedback errors. More notably it has been shown that D-TxAA outperforms the PARC performance when evaluated according to the agreed assumptions. Additionally there seems to be a consensus that the complexities of PARC and D-TxAA are of the same order. Therefore it seems that RAN WG1 can safely and in consensus recommend adopting D-TxAA as the MIMO scheme for HSDPA to be specified in Rel-7.

Thus we propose RAN WG1 to recommend RAN either to

1. If the benefits provided by MIMO in the agreed contained environment and under realistic receiver modelling are not considered to be sufficient to justify the increased system complexity, refrain from specifying MIMO, or  

2. Select D-TxAA scheme for MIMO specification .
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