3GPP TSG RAN WG1 Meeting #52

R1-080990
Sorrento, Italy, February 11 – 15, 2008

Source:
Panasonic

Title:
Control signalling for downlink MU-MIMO
Agenda Item:
6.1.3

Document for:
Discussion and Decision

1. Introduction

In RAN1#49bis meeting, some working assumptions were agreed for MU-MIMO [1] on: 
- reusing rank-1 SU-MIMO codebook, 
- keeping same CQI calculation,
- precoding feedback as the rank-1 SU-MIMO and 
- allowing explicit DL signalling for used precoding vector of a scheduled UE. 
However, there are still remaining issues on downlink signalling. In this contribution, we discuss the DL indication for the desired/interfering precoding vector for MU-MIMO.
2. DL indication for desired/interfering precoding vector
2.1. Indication for desired precoding vector
Regarding the indication of desired precoding vector, it is attractive to have a common scheme for MU-MIMO and SU-MIMO. In order to reduced the PDCCH signaling overhead, we propose to use a single confirmation bit representing wither the latest PMI report or the default allocation which is also supported by a number of companies for SU-MIMO [3][4] and [5].

With respect to the frequency selectivity, a non-selective PMI allocation is sufficient in our view. Because there is only a limited performance gain from frequency selective precoding, especially considering less variant spatial characteristics over frequency domain due to highly correlated antennas, which has been agreed as working assumption for MU-MIMO operation [1]. Therefore, using a frequency non-selective PMI allocation, an efficient MU-MIMO operation is provided with a small PDCCH overhead.
2.2. Indication for interfering precoding vector
We agree that the information about the interfering vectors provides performance benefit as summarized in [2]. An explicit signalling of the interfering precoding vector from a pre‑configured subset provides a reasonable trade off between scheduling flexibility and the PDCCH singalling overhead. The subset should be configured by higher layers.

In case a UE is co-scheduled with multiple UEs in corresponding PRBs, the information of the interfering vectors is beneficial to improve the reception performance. However, the signalling of multiple interference vectors will cause an unreasonable overhead, since the PDCCH would always have to carry bits for all possible interference vectors e.g. 3 [vectors] × 4 [bitwidth/PMI] = 12 bits for 4×4 configuration irrespective of the actual number of co-scheduled UEs.

It should be noted that, the signaling of a single interfering precoding vector, also suppoerts the case when a UE is co-scheduled with different UEs on different PRBs and the co-scheduled UEs are using the same precoding vector. Moreover, the case when on selected PRBs no UE is co‑scheduled can be handled. Whether other cases are used is up to the scheduler implementation but the signalling should not be optimized to support such an operation explicitly.

3. Conclusion
In this contribution, we discuss the DL indication for the desired/interfering precoding vector for MU-MIMO. We recommend the following:

· A single confirmation bit for the desired precoding vector as also used for SU-MIMO.This confirmation bit is frequency non-selective;
· Explicit signalling of one interfering precoding vector from a precoding subset, which is consfigured by higher layers.
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