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Introduction

In the MIMO ad-hoc session on Thursday, a way forward was proposed regarding the operation of large delay CDD based MIMO in downlink. In our view, the proposed way forward has no technical merit since no simulation results were presented from the supporting companies. Further, it overrides the counter arguments from the one company, viz Qualcomm, that presented link & system level analysis on the topic. Interestingly, it also reverts decisions made during the specification of E-UTRA.
Issues with R1-080579 on Large-delay CDD
The document [1] on large-delay CDD proposes two points: 

· x=0 only, where x is the number of bits used in spatial differential CQI associated with the second codeword;
· No PMI-feedback is used. The large-delay CDD operation is specified only as an open-loop spatial multiplexing for which Node B cyclically assigns different precoders to different data sub-carriers.
The first part “x=0 only” is problematic, as there is clear analytical evidence that the SIC gain is valuable for large delay CDD mode regardless of UE speed [2]-[4] and it is critical to support the link adaptation by relevant CQI feedback (i.e., spatial differential CQI) to reap most of the SIC gain in the mode [2]. On the contrary, the way forward proposes not using the spatial differential CQI for the mode substantially degrading the LTE MIMO performance without any evidence.

The second part “No PMI-feedback” is also problematic, as there was clear analytical evidence that the PMI-feedback gain is very precious even in the medium-to-high UE speed (where the CQI starts to be inaccurate and thus the robustness provided by large-delay CDD is important) if the channel is correlated (e.g., 4x2 SCM-B channels) [5]-[6]. Note that the “No PMI-feedback” makes the spatial beams alternately sweep the entire space, pouring significant portion of the transmit energy into the null space especially in the 4x2 correlated channels [5]-[6]. In consideration of this undesirable property of the open-loop large-delay CDD, a decision was made to select closed-loop large-delay CDD over the open-loop large-delay CDD in RAN1 #49bis meeting and reflected it in [7].     
Conclusion

The LTE study item and work item have been progressing for 4 years with very significant efforts allocated to achieve or go beyond the system performance objectives set forth by NGMN.  Despite these significant efforts, the [is it our analysis—or NGMN analysis] latest analysis indicates that E-UTRA performance barely meets the minimum performance objectives publicized by NGMN.
Going back on previously agreed decisions after formal approval and functional freezing of the corresponding specifications raises questions as to the credibility and the stability of the work performed within 3GPP RAN, especially when such actions are neither backed up with proper material nor evidence that the performance objective is maintained.
The introduction of late changes that reduce rather than improve the system’s performance also raises questions as to the membership’s commitment and ability to deliver on the NGMN performance objectives and drive EPS to become the leading broadband wireless system. Finally, it raises questions on the possibility to deliver Rel-8 compliant equipments within the timeframe publicized by some operators.
For these reasons Qualcomm sustains its objection to the way forward proposed in document R1-080579 and intends to raise the matter for discussion at the plenary level. 
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