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1 Introduction

According to the agreed process on further MIMO evaluation for Rel-7 in [1], a 2 Tx-antenna MIMO scheme shall be selected for further performance evaluation during the present RAN1 meeting. Different proposals have been brought forward for this selection step. Taking into account the proposals in [2]

 REF _Ref127604478 \w \h 
[3]

 REF _Ref127604480 \w \h 
[4]

 REF _Ref127604482 \w \h 
[5]

 REF _Ref127604483 \w \h 
[6], we suggest to select a hybrid of PARC and transmit diversity as the scheme for further MIMO evaluation work. We believe this hybrid scheme addresses the needs stated in the above mentioned proposals, and offers a viable, unified path to progress this work.
2 Rationale
The present proposal is based on the following 
· Spatial multiplexing of two transmit streams can significantly improve the average per-sector throughput as well as the peak data rates of HSDPA.
· PARC offers the possibility to benefit from spatial multiplexing of transmit streams by simply changing the interpretation of the existing CQI feedback information without adding any additional feedback.
· Only multiple codeword schemes (e.g. PARC or S-PARC) are offering larger potential gains due to the possibility to efficiently reject inter-stream interference e.g. via the use of successive interference cancellation receivers.
· No significant performance gain was demonstrated over PARC with any of the other investigated MIMO schemes so far.
· PARC is compatible with reuse of existing antenna deployments such as dual cross-polarized antennas, which is very important for operators. Dual cross-polarized antennas would not offer large enough aperture for beam forming based MIMO schemes. 
· Proposals 1 (PARC), 5 (PU2RC), 7 (S-PARC) and 11 (MCW component) in the MIMO TR share the common basic concept of PARC.
· PARC would allow an easy re-use of already existing coding & modulation components of Rel-5 HS-DSCH implementations (same set of transport block sizes and corresponding formats could be used).

· PARC is compatible with the coexistence of legacy UEs on the same carrier, thus supporting backward compatibility, which is very important for operators.
· Highly time variant beam forming is not performed and therefore, the interference scenario impacting CQI measurements is not as variable as in the case of adaptive beam forming in conjunction with fast user scheduling.
· The use of PARC as MIMO scheme in Rel-7 could be standardized in a 2 Tx antenna version with a simple possibility to extend the definition later on to optionally 4 Tx antennas if seen necessary.

· When channel conditions cannot support spatial multiplexing a single stream of data should be transmitted in a backward compatible way using the same R99 transmit diversity as for the associated R99 DCH. This would also allow for the usage of closed loop mode 1 transmit diversity in such situations, important to operators who have already deployed this mechanism.
For these reasons, it is proposed that PARC with a dynamic fallback to R99 transmit diversity is selected as the basis for further MIMO evaluation for Rel-7.  
3 High level description of proposed scheme

The combination of PARC for two Tx antennas and R99 transmit diversity described in Figure 1. It is assumed that the CQI reporting is grouped into two consecutive CQI reports. This assumption is just one possible method on how the CQI reporting could be accommodated. 
When a MIMO capable UE evaluates the channel quality, it determines whether the achievable payload for a given target BLER value could be made larger by using two separate data streams on each antenna or just one that is transmitted using R99 transmit diversity. In case the channel quality evaluation results in a preference for two separate streams, two corresponding non-zero rate CQI values would be reported in one CQI report group. If the channel quality evaluation results in the preference for a single data stream (rank deficient channel), one zero-rate CQI and one non-zero rate CQI value would be reported in one CQI report group.
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Figure 1 Combination of PARC with 2 Tx antennas and R99 transmit diversity.
Depending on the reported CQI values, the Node B transmitter can determine whether to use spatial multiplexing (upper portion in Figure 1) or just single stream transmission (lower portion of Figure 1). The Node B could signal the scheduling of a specific UE by using up to two HS-SCCHs in case of two transmit antennas. If a MIMO capable UE detects scheduling information meant for that UE on only one HS-SCCH, it is scheduled with R99 transmit diversity mode. If it detects scheduling information meant for that UE on two HS-SCCHs in parallel, it is scheduled with spatial multiplexing mode.
This high level description is an example of how the proposed combination of PARC and R99 transmit diversity could be operated. 

4 Conclusions

In order to progress the work in a unified manner, it is proposed to select PARC with 2 Transmit antennas in combination with dynamic fall back to R99 transmit diversity as the basis for the upcoming evaluation phase of MIMO for Rel-7 according to the agreed process defined in [1].
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