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Discussion and Decision 
A. Introduction

At TSG-RAN#54, the WI proposal in RP-111758: “Further Downlink MIMO Enhancement for LTE-Advanced” (also referred to as FE_DL-MIMO in this paper), resulting from the closed Study on Downlink MIMO Enhancement for LTE-Advanced (ref: TR36.871 approved as v11.0.0), was postponed until RAN #55 (the current Plenary). This, in spite of the fact that this WI came in as the #2 priority among operators. It was agreed that email discussions on the RAN reflector could continue in the interim. During the email discussions, some refinements were made, and no remaining objections were observed, resulting in an updated version of the proposed WID in RP-120170 for presentation at the current Plenary.
AT&T strongly recommends that this proposed Work Item (RP-120170) be approved for REL-11 by TSG-RAN. 
One of the objectives of the proposed WI is to focus on 4Tx MIMO, which was not adequately enhanced in REL-10 (where the focus was more on 8Tx MIMO). The 4Tx antenna configuration is expected to be widely deployed and hence it is imperative that enhancements to improve performance are developed in REL-11.

In order to aid TSG-RAN toward this decision, AT&T performed numerous simulations and found that the gains were indeed worthwhile, tangible and feasible. 
B. Discussion

Based on AT&T’s observations from field metrics and real-life experience, additional important considerations have emerged, showing that the criteria used by RAN1 (during the Study) needs to be updated.  
Specifically, AT&T found that:

WiFi Offloading: The emergence of WiFi Offload as a means to balance the heavy data traffic generated indoors and outdoors by smart-phones, tablets and the like, has pushed the “indoor-outdoor ratio” toward a more realistic ratio that is almost the inverse of the traditional “80% - 20%”. The reason is that indoor data traffic is being carried predominantly by WiFi and small cells (ref: http://www.lightreading.com/document.asp?doc_id=206545 and
 http://research.csc.ncsu.edu/netsrv/sites/default/files/CoNEXT2010.pdf). Users find that WiFi is ubiquitous and more cost-effective compared to their cellular data-plans. AT&T has a very large indoor public WiFi hotspot footprint and we offer free WiFi to our U-verse customers. This has propelled our customers to use WiFi when indoors rather than rely on the macro-cellular service. As a result, the traffic served by macro-cells (where 4Tx MIMO would predominantly be deployed) is much larger for outdoor users versus indoor users. Hence, AT&T performed simulations to account for this reality. In so doing, we found the gains from 4Tx improvements were indeed higher and very favorable. 

· Realistic Traffic and Loading:  The traditional use of full buffers traffic models in simulations is not reflective of the reality. Full buffers traffic models tend to imply a network with infinite traffic at 100% load, which is neither desirable nor realistic. In addition, they are rarely used in the development of actual deployment guidelines. Finite buffers (i.e. non-full buffer) traffic models are more the norm. Finite buffers also tend to show increased gains, which are more reflective of what one can expect in a real network. The problem faced by RAN-WG1 was that finite buffer simulations take longer to run, while full buffer simulations are easier to perform. However, full buffer simulations lead to unfair and largely misleading results. 
· Enhanced Codebooks and Feedback: During REL-10, it was shown that a dual codebook structure is effective and efficient for MU-MIMO without requiring a very large feedback bandwidth. In REL-11, a similar design for the 4Tx case should be adopted as well. The double codebook design, along with better techniques such as MU-CQI, best companion PMI, rank restricted feedback etc., has been shown to provide superior throughput gains. As a part of this work item, AT&T strongly recommends adopting these performance enhancing techniques. 
AT&T performed simulations taking into account a much larger percentage of outdoor users on macro-cells using 4Tx MIMO, using finite buffers rather than full buffers and adopting enhanced code-books and feedback techniques. In so doing, we observed higher gains, making for a very favorable case for FE_DL-MIMO.
The attachment (AT&T DL-MIMO Enhancements and results) to this paper shows our arguments and results.
C. Conclusion

AT&T has made a realistic case for FE_DL-MIMO and we urge TSG-RAN to approve WI proposal "Further Downlink MIMO Enhancement for LTE-Advanced” (RP-120170), for inclusion within REL-11. Failing to do so will leave operators, who need to deploy 4Tx antenna configurations, without the powerful tools required to provide a robust and high-performance MIMO solution to our customers.

Page 1 of 2

