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1. Introduction 
A new WI on Further Downlink MIMO Enhancement for LTE-Advanced was approved at RAN#57 [1].

As a first step, it is necessary to identify reasons for the diverse performance evaluation results of the study item, and to revisit the ratio of outdoor-indoor UEs in Scenario A.

2. Discussion
The results from the previous evaluations during the Study Item are recorded in [2]. The simulation assumptions used are documented in [2] and [3]. Some additional analysis of the results was carried out in [4-6].
Scenarios

The prioritized scenarios which attracted the most interest were “A” and “C1”:

· A. Homogeneous macro network (2Tx, 4Tx)

· C1. Heterogeneous network with outdoor low-power Tx points, with macro cell on the same carrier frequency, and no coordination between the low-power Tx points, nor with the macro.
The majority of companies have provided results for Scenario A during the study phase. The gains shown in Scenario A varied from 4% ~ 23% in terms of cell average spectral efficiency and from -1% ~ 20% in terms of 5%tile user spectral efficiency. The scenario A showed greater gains than scenario C1, but also the greatest variations in gain were seen with Scenario A. Therefore we propose to focus further evaluation on Scenario A only. 

Proposal 1: Evaluations in this WI use Scenario A with 4 Tx only
Antenna configurations
All companies used close-spaced cross-polarized antennas for Scenario A, and nearly all used close-spaced cross-polarized antennas also for Scenario C1. 

The approved WI [1] states that the evaluations should apply to both closely- and widely-spaced antennas. The closely-spaced cross-polarized antenna array is more practical for the network implementation in low frequency bands. Therefore we propose in this WI that the closely-spaced cross-polarized antenna array has a higher priority than the widely-spaced antenna array.
Proposal 2: Evaluations in this WI use both 4-tx cases with (a) closely-spaced cross-polarized antennas as the first priority and (b) widely-spaced cross-polarized antennas as the second priority
Ratio of outdoor-to-indoor UEs
One factor which clearly led to some divergence of the results is the ratio of outdoor to indoor UEs. 

For Scenario A, the baseline was 20% outdoor / 80% indoor users, while 100% outdoor users was optional. By far the majority of companies then evaluated the case with 100% outdoor users. Clearly both cases are of interest. Our view is that the case with dominant outdoor users may have a higher priority because one option that operators may consider is to use WiFi offloading for indoor users. A significant amount of the indoor data traffic may be carried by WiFi and small cells [4]. 

Proposal 3: Evaluations in this WI use both cases with (a) 80% outdoor/20% indoor as the first priority and (b) 20% outdoor/80% indoor as the second priority. 
UE density
Different companies had a different understanding about the UE density to use for Scenario A, which was set to follow the macro part of the baseline of Scenario 4 from the CoMP SI in [2]. It should be clarified that the UE density in homogenous macro network should be 10 UEs per cell, as in CoMP scenario 1.   

Proposal 4: Evaluations in this WI use 10 UE per macro cell in Scenario A with uniform distribution for full buffer traffic model. The UE density for non-full-buffer traffic model depends on the targeted resource utilization [3].    
UE receiver type

The majority of companies in the study item used an MMSE-IRC receiver. Considering that different receiver types have different interference mitigation capability which certainly changes the potential enhancement gains in MU-MIMO, we propose that evaluations in this WI are aligned on the MMSE-IRC receiver. 

Proposal 5: Evaluations in this WI use an MMSE-IRC receiver at the UE (see slide 5 of [5]). Details of the covariance matrices used shall be provided.
RS modelling

The majority of companies in the study item used non-ideal modelling of channel estimation on CSI-RS for feedback and DM-RS for demodulation. 
Proposal 6: Evaluations in this WI use non-ideal modelling of channel estimation on CSI-RS and DM-RS.
Traffic Model

Both full buffer and non-full-buffer traffic models were used in the study item, but the majority of companies used full buffer which facilitates comparison of results between companies. However, a non-full-buffer traffic model is considered to be more realistic by operators [4]. Hence we propose that one of the non-full-buffer traffic models has a higher priority in this WI. Details of which non-full-buffer traffic model should be used, i.e. FTP model 1 or 2 in [7], should be discussed and clarified in RAN1#71.  
Proposal 7: Evaluations in this WI use (a) one of the non-full-buffer traffic models (which one TBD in RAN1#71) as the first priority and (b) the full buffer traffic model as the second priority. 
Transmission mode

The focus of this work item and its preceding study item is enhancements applicable to uncoordinated cells. Therefore the baseline transmission mode for comparison should be TM9. Further evaluation with features from Rel 11 should be clarified and limited, for example Rel 11 UE capability with a single CSI process to avoid divergent discussion. However the basic principle of uncoordinated cells should not be changed in the WI, for example no X2 coordination.   
Proposal 8: Evaluations in this WI use TM9 as baseline. 
SU/MU scheduler
Companies are encouraged to describe in detail their method for dynamic selection between SU and MU. Proper dynamic switching between SU and MU and also dynamic rank selection for SU/MU are critical for the evaluation of MIMO enhancement gain. Therefore some details of switching mechanism and rank restriction for the UE can be used to justify simulation results and assist proper comparison between companies. 

Proposal 9: Evaluations in this WI use dynamic UE selection up to a maximum of 4 UEs, and also dynamic rank selection up to a maximum of rank-2 per UE during MIMO scheduling. 

CSI Feedback mode 

The focus of this work item considers feedback enhancement with finer spatial granularity, frequency granularity and/or additional PMI reporting if sufficient gain can be demonstrated. The closest existing feedback mode should be assumed as the baseline for comparison, which is mode 3-1 with wideband PMI and sub-band CQI.
Proposal 10: Evaluations in this WI use feedback mode 3-1 as baseline. Feedback enhancement schemes relative to this should be clarified. 
3. Conclusion

In this contribution we have reviewed the areas of divergence in assumptions used in the previous evaluations in the study item, and reassessed the priorities for the work item. 
We make the following proposals:

Proposal 1: Evaluations in this WI use Scenario A, with 4 tx. 

Proposal 2: Evaluations in this WI use both 4-tx cases with (a) closely-spaced cross-polarized antennas as the first priority and (b) widely-spaced cross-polarized antennas as the second priority

Proposal 3: Evaluations in this WI use both cases with (a) 80% outdoor/20% indoor as the first priority and (b) 20% outdoor/80% indoor as the second priority.

Proposal 4: Evaluations in this WI use 10 UE per macro cell in Scenario A with uniform distribution for full buffer traffic model. The UE density for non-full-buffer traffic model depends on the targeted resource utilization [3].  25 UEs or higher UE density per macro cell in scenario A is suggested for non-full-buffer traffic model. 

Proposal 5: Evaluations in this WI use an MMSE-IRC receiver at the UE (see slide 5 of [5]). Details of the covariance matrices used shall be provided. 

Proposal 6: Evaluations in this WI use non-ideal modelling of channel estimation on CSI-RS and DM-RS.

Proposal 7: Evaluations in this WI use (a) one of the non-full-buffer traffic models (which one TBD in RAN1#71) as the first priority and (b) the full buffer traffic model as the second priority. 
Proposal 8: Evaluations in this WI use TM9 as baseline. 
Proposal 9:  Evaluations in this WI use dynamic UE selection up to a maximum of 4 UEs, and also dynamic rank selection up to a maximum of rank-2 per UE during MIMO scheduling. 

Proposal 10: Evaluations in this WI use feedback mode 3-1 as baseline. Feedback enhancement schemes relative to this should be clarified.
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