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1. Introduction

The simulation methodology and assumptions for UL MIMO are presented in [1][2][3]. In the attempt to preserve back-compatibility, some functionalities such as power control or scheduling are kept similar to those in the legacy non-MIMO case. However, analysis and simulation results show some specific MIMO issues that may not appear in SIMO and therefore are worth to be discussed further.

This contribution provides some considerations about UL MIMO.
2. Analysis
In [2], MIMO simulation results and brief observations are given. Below we discuss further some key points. 
1. Scenarios of UL MIMO
From the simulation results in [2], UL MIMO works well in high channel quality and high UE power. In comparing UL MIMO with UL CLTD we observe that the inter-stream interference present in MIMO systems degrades performance, and in low SNR this leads to lower throughput than CLTD. In high SNR for a given rxEcvsN0 the total MIMO throughput may be higher than CLTD. 
2. Power control of the secondary stream and ROT fluctuation
Both inner and outer loop power control is operated on the primary stream, and the transmitted power of the secondary stream is adjusted similarly to the primary stream. Controlling the power of the secondary stream in such a way is not optimal because of the different channels experienced by different streams. It may happen that even if the SIR is above the target, UE increases the transmission power, or when SIR is below the target, the UE decreases the transmission power.
As well known, power control and scheduling aim to keep the ROT stable at the receiver side. In UL MIMO given that the adjustment of the transmit power of the secondary stream is done independently of the channel quality, the ROT can have large fluctuations. The instability of the ROT can severely degrade performance. Figure 1 illustrates this situation.
The introduction of two power control loops, one for the primary and one for the secondary channel, has implications on the signalling and is more complex. For these reasons our opinion is to have a single power control loop for the primary channel for UL MIMO.
3. Influence of high ROT on decoding
In the idealization of the simulations, the ROT target can be as high as 15dB, 20dB or even higher, which allows the scheduling of large TBs. However, with large block sizes the code rate is large meaning that the parity bits in channel coding may be punctured, and transmitting only systematic bits without redundancy information clearly causes errors. Therefore, high ROT scenarios should be carefully considered in actual systems. 
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Figure 1: ROT fluctuation illustration
4. Marginal loop for secondary stream
Rate adaptation can partially guarantee the secondary stream BLER since the UE automatically selects the block size according to the channel quality, similarly to AMC (Automatic Modulation and Coding). The block size matches the channel quality on average, and the actual performance may be deteriorated by the fluctuation of the channel. Consequently, a margin loop is needed to guarantee decoding performance. 
The method for realization of the marginal loop can be a compensation based on CQI, or S-DPCCH/DPCCH power offset as described in [2]. The CQI or S-DPCCH/DPCCH power offset should be modified before choosing the secondary TB size. Moreover, the value of the compensation, such as step size and period, highly affects the final performance, and it should be adapted to different scenarios.
5. Estimation delay
Both the ROT and SNR are estimated with one TTI delay. Strictly speaking, the estimated ROT and SNR used for scheduling is not the proper reflection of the current channel, and especially in fast-varying channels this leads to performance deterioration. This implies that the estimation delay should be considered in UL MIMO physical design in the WI phase.
3. Conclusion
In this document we discussed some UL MIMO issues, which may influence the application of UL MIMO. Several aspects will affect MIMO performance in actual systems, including but not restricted to ROT fluctuation, large block decoding, marginal loop, estimation delay. These factors should be analyzed and validated in order to benefit from introducing UL MIMO. In addition, a chapter of open issue about the consideration on UL MIMO should be introduced in TR 25.871 [4].
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