3GPP TSG-RAN WG1 Meeting #59














     R1-095074
Jeju, Korea, 9th – 13th November, 2009
Source: 
Nokia Siemens Networks, Nokia
Title: 
HSDPA MIMO Codebook Restriction
Agenda Item:
 5.1
Document for:
 Discussion
1. Introduction
Virtual Antenna Mapping (VAM) can be employed to achieve antenna balancing in a HSDPA MIMO deployment. It has been suggested [1][2] that the antenna precoding vector set be restricted to two elements in the presence of an antenna balancing network. In this contribution, we provide further simulation results on this topic.

Regarding single stream MIMO:

· Our simulation results confirm the observations of [1][2], where restricting the set of MIMO weights for UE feedback in the case of single dominant path propagation (e.g. the Pedestrian A or flat fading channel) is slightly beneficial.
· Further, we observe that in a more diverse channel, such as Vehicular A, there is no gain from restricting the set of MIMO weights.

The above observations motivate optionally restricting the set of MIMO weights for UE feedback from 4 to 2 elements in the case of single stream MIMO.

Regarding dual stream MIMO:
· We observe little or no penalty from antenna weight restriction.

The above suggests that the weight restriction, if configured, should be applied to both single and dual stream MIMO for UE feedback.
2. Results and Discussion
In this section, we present simple simulation results obtained by cross referencing the instantaneous user SINR to throughput, using a finite set of MCSs. The users were uniformly distributed throughout the cells and scheduling was not taken into account. The antenna mapping weights wi are in line with TS25.214 and an LMMSE receiver is assumed. The balancing weights vi (figure 1) are equal to:

[image: image1.wmf]2

1

1

=

v

, 
[image: image2.wmf]2

1

2

j

v

+

=

, 
[image: image3.wmf]1

3

v

v

=

, 
[image: image4.wmf]2

4

v

v

-

=



[image: image5]
Figure 1  Virtual Antenna Mapping example.

Single Stream Transmission
Single stream transmission results are shown in figure 2. Three cases were simulated:

· No VAM. This is the MIMO reference case, with the weights wi in line with TS25.214.

· VAM restricted. The balancing weights are in place and the set of weights w2i is restricted to two elements for UE feedback.

· VAM quantized. The balancing weights are in place and full set of weights w2i is available for UE feedback. The Node B quantizes the set of antenna weights from 4 to 2.

The motivation is to assess the difference between the “VAM restricted” and “VAM quantized” options. It can be observed that for PedA, where a single path dominates, a penalty of approximately 0.25dB exits. For the more multipath profile of VehA, there is no difference between the options of interest.
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Figure 2  Single stream results.

Dual Stream Transmission
Dual stream transmission results are shown in figure 3. Three cases were simulated:
· No VAM. This is the MIMO reference case, with the weights wi in line with TS25.214.

· VAM restricted. The balancing weights are in place and the set of weights w2i is restricted to two elements for UE feedback.

· VAM unrestricted. The balancing weights are in place and full set of weights w2i is available for UE feedback. There is no need for the Node B to further quantize the set of antenna weights as power balancing is achieved for dual stream transmission irrespective of the MIMO weight applied.

The motivation is to assess the difference between the “VAM restricted” and “VAM unrestricted” options. We wish to find out whether restricting the set of VAM weights for both the single and dual transmission is a good engineering choice, or whether it is preferred to put the restriction in place for single stream MIMO alone, while lifting it for dual stream MIMO.

For PedA, a penalty of up to 0.3dB can be observed. In the higher throughput range, where dual stream transmission is likely to be realized in practice (recall that the presented results ignore scheduling), the distributions converge, indicating no difference between the two options of interest. For VehA, there is no difference between the options of interest.
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Figure 3  Dual stream results.

3. Conclusion and Proposal
Two approaches for optionally restricting the set of HSDPA MIMO weights can be identified:
1. Putting the restriction in place for both single and dual stream MIMO feedback.
2. Putting the restriction in place for single stream feedback only.

We propose adopting approach 1.
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