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1 Introduction
RAN1 has extensively discussed many aspects of MIMO transmit modes, such as transmit diversity, open- loop spatial multiplexing and close-loop spatial multiplexing. Different MIMO transmit scenarios exploit different properties of the radio channel and have different performance objectives. For example, to a low mobility UE, it is desirable for the eNB to use close-loop spatial multiplexing since the feedback PMI and CQI are reliable.

In this contribution, we discuss the problem for the small data packet transmission in the close-loop spatial multiplexing mode. Furthermore we propose two simple approaches to solve the problem.
2 Discussion
In the close-loop system, the UE feedbacks the rank and the preferred precoding matrix index according to the channel environment. The eNB can then decide the number of transmitted layers and the corresponding precoding matrix used for downlink data. However, rank is a parameter which only reflects the physical channel property. For some service with low bits per transmit interval, it might not be necessary to transmit data at the maximum spatial multiplexing layers indicated by the UE.
For instance, we can consider some low data rate traffics like web game, such traffics have following features:

1. low bits per transmit interval;

2. aperiodic;

3. real time request.

Because of aperiodic transmission, dynamic scheduling is preferred for these kinds of traffics. In a cell with 4 transmit antennas, the UE with good channel condition, e.g. full rank channel, will feedback rank=4 and the corresponding PMI/CQI. Obviously, this channel condition is suitable for high data rate transmission. While for transmitting small data packet, maybe fewer layers are enough.
Under this situation, there can be two alternatives for eNB to process the transmission. 
Alt1: switch to transmit diversity mode 

Transmit diversity in LTE is more suitable for the situation where no channel state information can be obtained at the transmitter. However, to a low mobility UE whose PMI feedback is reliable, it is obviously that close-loop transmit mode is preferred.
Alt2: rank override 
Rank override scheme enables the eNB to use a lower transmission rank than what the UE has recommended. In the following discussed cases [1]:
1. When RI or PMI feedback error happens.

2. When the data buffer has small data or is empty

Rank override would be beneficial to flexible scheduling by eNB. However, when rank override occurs, some inaccuracy is present due to incorrect PMI/CQI. 
For small data packet transmission when close-loop SM mode is introduced, if the UE with good channel condition report high order rank and the corresponding PMI/CQI, the eNB can override the rank for data transmission. However, the UE will still recommend the rank according to the physical channel in the next feedback. Thus rank override keeps occurring during the whole data transmission, which may cause loss of throughput.
3 Signaling for rank feedback
To solve the problem, we propose that the eNB could inform a UE of how to feedback rank and PMI/CQI in the following CQI report interval, i.e., in eNB indicated mode or physical measured mode. When the UE is configured to be eNB indicated mode, it should feedback the rank value not exceed the number of layers indicated by eNB, and the PMI/CQI is selected/calculated conditioned on the corresponding RI. While in physical measured mode, the UE should feedback Rank and PMI/CQI according to the physical channel.
The following two approaches could be used to inform the rank feedback mode:
Approach 1: Introduce an RRC signaling to indicate the UE whether it should feedback rank and PMI/CQI in eNB indicated mode or physical measured mode. In doing so, this signaling can be semi-static, and 1 bit signaling is enough.
Approach 2: Use codebook subset indicator in RRC signaling. In this way, the eNB can restrict the codebook subset to UE so that only the low rank codebook can be selected. If the ranks of all the codebooks configured by eNBs are lower than the number of Tx antennas, UE is aware that it is configured to be eNB indicated mode, otherwise it is in physical measured mode.
All these two approaches proposed above have no effect on current CQI reporting modes. 

4 Conclusion
In this contribution, the problem about CQI reporting for the small data packet transmission in the close-loop spatial multiplexing mode is discussed. Two approaches are proposed to solve the mismatch problem. We suggest RAN1 to consider the problem and allow eNB to inform the UE about how to feedback rank and PMI/CQI during data transmission.
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