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1 Introduction
RAN WG1 was tasked to further study the potential benefits of MIMO until TSG-RAN #31 in December in order to determine whether to proceed with the specification of MIMO for UTRA. 
In this document we summarize the results presented so far; we also propose a way forward for endorsement by RAN WG1 and submission to TSG-RAN #31.

2 Work done so far, results presented

After RAN decided that the work on MIMO will be restarted in order to investigate the potential benefits in Rel-7. RAN1 has produced a number of results for MIMO-WCDMA demonstrating that depending on the deployment scenario, considerable gains in terms of link throughput, sector throughput and user throughput are possible, see e.g. [1],[2],[3],[4],[5],[6],[7],[8],[9],[10],[11]. 
Significant work was performed to calibrate link level results and to converge on system level simulation assumptions [12]. Furthermore, system level evaluation results carried out in line with said agreed system level simulation assumptions are being presented during the ongoing meeting, e.g. [12].
The presented results indicate, that deploying MIMO in Rel-7 networks would allow for:

· Rather small gains in macro cellular environments with high load, medium penetration of MIMO capable UEs and 2x2 MIMO configurations (up to 10 % improvement of average sector throughput versus 1x2 reference case).
· Medium gains in macro cellular environments with high load, high penetration of MIMO capable UEs and 2x2 MIMO configurations (up to 35-45 % % improvement of average sector throughput versus 1x2 reference case) or 4x4 MIMO configurations (up to 70 % % improvement of average sector throughput versus 1x4 reference case).

· Moderate gains in micro cellular environments with higher isolation to non-serving cells, high load, medium penetration of MIMO capable UEs and 2x2 MIMO configurations (up to 20% improvement of average sector throughput versus 1x2 reference case).

· Large gains in micro cellular environments with higher isolation to non-serving cells, high load, high penetration of MIMO capable UEs and 2x2 MIMO configurations (up to 55 % improvement of average sector throughput versus 1x2 reference case) or 4x4 MIMO configurations (up to 110 % % improvement of average sector throughput versus 1x4 reference case).
· Even larger gains seem to be possible in indoor environments.
3 Proposed conclusion
We therefore propose that RAN WG1 endorses the following output to TSG-RAN #31:
"Taking into account evaluation results for user throughput enhancements, sector throughput increase and scheduling fairness, RAN WG1 recognizes that HS‑PDSCH MIMO operation:
· can significantly improve per user and per sector throughput in appropriate deployment scenarios while maintaining the fairness criteria, 
· is mostly attractive in scenarios that can be characterized by higher isolation between neighbouring cells and/or lower load in surrounding cells (micro cellular environments, hot-spot like scenarios),
· already yields attractive gains in these scenarios for 2x2 configurations.
RAN WG1 therefore recommends that the existing MIMO work item for downlink UTRA is continued and completed in a timely fashion."
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