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1. Introduction
Multiple-Input Multiple-Ouput (MIMO) techniques are commonly acknowledged as a promising technology for the evolution of mobile communications. It is accepted that MIMO techniques can significantly increase the spectral efficiency and system capacity of mobile communications systems. However, the gains achievable by MIMO will crucially depend on a large number of parameters like the traffic characteristics and the spatial propagation conditions, e.g., the experienced SINR and the correlation between different branches of the MIMO channel. This will make a final assessment of MIMO schemes complex and depending on a number of assumptions which have to be discussed carefully. In addition, the implementation of  MIMO results in an increased complexity of the base stations and especially the terminal receivers. For this reason, a careful examination of the potential deployment senarios for MIMO and of the trade-off between the incremental gains and costs  is essential in order to guarantee a succesful incorporation of MIMO in the 3G standards. 
This contribution summarizes some of our comments on the MIMO discussion.
2. Backwards Compatibility

Since 3G systems will already be in commercial operation, when MIMO will be deployed, MIMO UEs in many cases will be used in networks where Release 5 and Release ’99 UEs have to be supported in the same cell and on the same carrier. As pointed out in TR 25.876, MIMO techniques shall have no significant negative impact on services for these non-MIMO terminals. Due to the high relevance of this argument for a successful introduction of MIMO, we believe that it is crucial to examine the backward compatibility issue taking all affected physical layer procedures into account and to include detailed results of these investigations in the MIMO TR.

The results presented in [3] are a first and helpful step in this discussion. Results on the impact of MIMO transmissions on essential procedures like synchronization and measurements which are not always part of link or system simulation studies should be included as well, especially if they are affected by a possibly reduced power allocation for the common pilots on antenna 1 and 2. 
We assume that in some cases link simulations where the interference is only modeled by AWGN will probably not be able to cover all effects. The potentially increased variance of interference caused by beamforming components in some of the MIMO proposals on certain measurements routines (e.g., SINR estimation for power control etc) might for example require a more explicit modeling of the intercell interference.
Also intracell interference caused by transmit signals intended to serve a MIMO capable terminal and received by legacy terminals have to be modeled carefully. This kind of interference can then become a function of multipath delays and directions. So the performance of legacy terminals (Release ’99 and Release 5) might become dependent on the specific MIMO scheme used and on the spatio-temporal channel properties of the effective channels.
In general, the interaction of systems with different multiple antenna techniques, e.g., adaptive antennas or MIMO schemes with beamforming components and pure MIMO transmissions, has to be investigated. Since it could be attractive for the operators to deploy different multiple antenna solutions in the same network, terminals might have to handle interference caused by one technology while receiving data using a different multiple antenna technique. Due to the separate discussions on the different multiple antenna solutions, there is a risk that measurements will be affected in an unanticipated way. At least the pilot structure used by other proposals should be taken into account (or be harmonized if possible).

3. Evaluation Methodology

Since it is likely that only a certain (in the beginning even small) percentage of terminals will be equipped with MIMO receivers, system level evaluations should cover this scenario. For this reason, a UE traffic distribution case with a small number of MIMO terminals (e.g., [2], Section 3.4., and [4], A.2.1.5) should be an important reference case.
Reference for the evaluation of MIMO techniques shall be the “best performing system supported in the current release” [1]. We believe that terminals with receive-diversity will already be introduced in the market when MIMO will be deployed. Thus, receive-diversity terminals (with two receive antennas) should be an important reference case (see [1], Section 4) from a performance as well as a complexity point of view.
Since the link performance gain achievable with MIMO might be limited by the traffic model, it is proposed to introduce more “heavy” traffic models. We believe that the introduction of new traffic models should well be possible, but it should be motivated by the services expected or probably be offered for the MIMO UEs. Here, an input from the operators on the services and the resulting traffic characteristics typically expected for MIMO UEs would be helpful.

4. Conclusion

This contribution summarizes some of our comments on the MIMO discussion.

In order to guarantee a successful introduction of MIMO into the 3G standards, we propose that the evaluation and comparison of the different MIMO proposals in the MIMO TR shall include a detailed analysis of the impact of the MIMO introduction on legacy terminals. This analysis should cover all potentially affected procedures.
The system level evaluation should comprise cases that describe the potential introduction scenario of MIMO as precise as possible.
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