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Introduction

In RAN#51 a SI on downlink MIMO enhancements was approved, which included the evaluation of enhancements for MIMO operation in general, including a scenario with geographically separated TX antennas. This contribution examines the potential areas where enhancements to MIMO operation are possible within such scenario, and what is the potential focus for investigations in this SI.
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Motivation
Geographically separated TX points have been proposed under the study item for Coordinated Multi-Point (CoMP) transmissions as one scenario for investigation, denoted as Scenario 4. 
As all Tx points belong to the same cell, it is a natural way forward to study enhanced MIMO scheme for that scenario in DL MIMO SI. Essentially, current Rel’10 MIMO feature can be directly utilized for the geographically separated Tx points scenario, but the performance clearly might be sub-optimal as current Rel’10 MIMO schemes are not specifically designed for it. Therefore we believe that studies on enhanced MIMO schemes for geographically separated Tx point scenario should be given higher priority compared to other scenarios where the Rel’10 MIMO features can be more readily applied, see [3]. 
Proposal 1: Enhanced MIMO schemes for geographically separated Tx points should be studied with higher priority.
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Scope of the investigations
Coordinated multi-point transmission is currently being studied in the CoMP SI including the similar scenario 4. However, it is not sensible to repeat the performance evaluations of CoMP scenario 4 in the DL MIMO SI. Hence, the investigations related to this scenario in this study item could focus more on mechanisms supporting DL-MIMO operation in this scenario and less on overall system performance evaluation of data transmissions. 

Proposal 2: A proper study scope split between DL MIMO and CoMP SI is needed related to the geographically separated Tx point scenario.
3.1 Support based on Rel’10 mechanisms

In this scenario, DL-MIMO operation has to be based on CSI-RS and DM-RS in order to benefit from the different TX points, and hence Rel’10 TM9 should be considered as a baseline for operation in this scenario. 

Rel’10 UEs are already able to benefit from coordination between Tx points on configuration of CSI-RS, DM-RS, zero-power CSI-RS, which are essential for operation under a scenario with geographically separated TX points. Nevertheless, Rel’10 CSI feedback schemes have not been derived under the assumption that, e.g. the antennas for DL MIMO operation with possibly different TX powers may be distributed over the cell area, and hence there is a need to evaluate CSI feedback schemes under these new assumptions.
Moreover, for the configuration of the TX points and selection of best TX points to be used for different UEs, adequate measurement and reporting procedures must be in place, which have not been in scope of previous investigations.
Proposal 3: CSI feedback mechanisms for geographically separated TX points to be investigated in this study item, with Rel’10 mechanisms considered as reference.
3.2 Support for legacy UEs

Rel’8-9 UEs are not able to utilize CSI-RS for CSI and interference management, and depend on cell-specific reference signals (CRS) for this task. Hence, there are concerns on the support to legacy UEs on such scenario. The following options might be considered:
· CRS and common control channels transmitted only from one (e.g. macro) TX point: no antenna virtualization is required preventing related issues at the UE, but no coverage enhancement is available for Rel’8,9 UEs in general and the coverage improvement for Rel-10 UEs is available only for PDSCH from the addition of more TX points. Moreover, related handover measurements for Rel’10 UEs might not reflect the achievable PDSCH quality correctly, as the additional (low power) TX points are not taken into account in the handover measurements. 
· CRS and common control channels transmitted from multiple (possibly all) transmission points in the scenario: virtualization of control channels with transmission from multiple TX points, with possible destructive combining at the receiver. However, no handover issues for Rel’10 UEs and no coverage holes in general. 
Downlink control channel capacity is of particular concern for operation in this scenario, and a modified control channel based on UE-specific RS [2] could be used to provide the extra control capacity for the different TX points. Definition of a downlink control channel supporting DL MIMO operation of geographically separated TX points is FFS.
Proposal 4: Legacy UEs support should be available in this scenario. 
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Scenario
As mentioned above, the Rel’11 CoMP SI already defined the geographically separated TX points scenario as CoMP scenario 4. For a better alignment with ongoing work on CoMP SI and also to minimize study effort, the same scenario definition should be adopted also for the geographically separated TX point investigations in the DL MIMO SI.
Proposal 5: Scenario for geographically separated TX points in the DL MIMO SI to be defined as Scenario 4 in CoMP SI.
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Conclusions
In this contribution we summarized some of our considerations regarding geographically separated TX points in Rel’11 downlink MIMO study item. The main proposals are given below:
Proposal 1: Enhanced MIMO schemes for geographically separated Tx points should be studied with higher priority.
Proposal 2: A proper study scope split between DL MIMO and CoMP SI is needed related to the geographically separated Tx point scenario.
Proposal 3: CSI feedback mechanisms for geographically separated TX points to be investigated in this study item, with Rel’10 mechanisms considered as reference.
Proposal 4: Legacy UEs support should be available in this scenario. 

Proposal 5: Scenario for geographically separated TX points in the DL MIMO SI to be defined as Scenario 4 in CoMP SI.
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