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1. Introduction

At RAN#54 meeting the work item of UL MIMO with 64QAM was agreed [1]. At RAN1#68 meeting, primary stream based single inner loop power control as in UL CLTD has been approved.
Agreements:

· The outer loop PC sets the primary stream’s SIR target for ILPC

The outer loop PC algorithm in the RNC is not specified. Although the outer loop PC algorithm is up to implementation, the PC algorithm may have an impact on the lub signalling from Node B to RNC. In addition, outer loop power control needs to be further discussed in order to guarantee the quality of the secondary stream.
In this contribution, we analyze the outer loop power control for the primary stream, and present mechanism to guarantee the quality of the secondary stream.
2. Discussion
Power control is one of the most important features in CDMA systems. The inner loop power control (ILPC) is used to fight against fast fading. For HSUPA in Release 6, inner loop power control adjusts UE transmit power in order to keep the received uplink DPCCH signal to interference ratio (SIR) at a given SIR target (SIRtarget). The outer loop power control (OLPC) is needed to keep the quality of communication at the required level by setting the target for the fast power control. That means the outer loop power control adjusts SIRtarget according to the BLER of E-DCH. The E-DCH SNR should keep a linear relation with DPCCH SIR so that E-DCH BLER can be guaranteed. 
For UL MIMO, the primary DPCCH SIR is estimated, the primary DPCCH power is adjusted and the secondary stream is adjusted accordingly.
The outer loop power control aims at setting the most appropriate SIR target for ILPC, which means that it aims at providing the required quality. An unnecessarily high SIR target would waste transmit power and generate more interference; and a low SIR target would not be sufficient to achieve the required quality.. Generally, the target is set according to statistical BLER for a duration time.      

2.1 SIR target setting for primary ILPC
There may be three options for setting the OLPC SIRtarget for UL MIMO. 
When the statistical BLER for the primary stream is used for SIRtarget setting, the ILPC and OLPC work as SIMO and the quality of primary stream can be guaranteed. However, the quality of the secondary stream will totally be disregarded. Consequently a mechanism for ensuring that the quality of the secondary stream is taken into account should be designed ( see Sec.2.2). 
An alternative SIRtarget setting scheme can use the statistical BLER for the secondary stream. In this case the quality of either the primary or secondary streams may be not guaranteed since the two channels are independent; or the it can result in an unnecessarily high SIRtarget value to maintain the quality of the first stream which is transmitted on the strongest channel eigenvalue. 
A third possibility is to set the SIRtarget as a function of the primary and secondary BLERs. This scheme falls in between the two methods aforementioned. However, this method may not guarantee the quality of both streams.
It seems that taking the statistical BLER of the primary stream is the most promising method. It is noteworthy that a label should be introduced to indicate RNC the used data to operate OLPC algorithm.
Proposal 1: Adopting the statistical BLER for the primary stream to determine SIRtarget of OLPC.
2.2 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. The block size matches the channel quality on average, and the actual performance may be deteriorated by the fluctuation of the channel. Consequently, a marginal loop is needed to guarantee the decoding performance just as OLPC works. 
The method for realization of the marginal loop can be a compensation based on SINR offset (△SINR), or SR offset (△SR) described in [2]. The △SINR or △SR should be determined according to the statistical BLER for the secondary stream for a duration time and applied before choosing the secondary TBS. Equation below shows the application.
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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. Differently from OLPC, the marginal loop can be implemented in Node B or RNC. If implemented at the Node B: Node B collects the BLERs for a time duration and calculates the △SINR or △SR due to a certain marginal loop algorithm. Afterwards the △SINR or △SR is utilized on each estimated SINR or SR. If implemented at the RNC: the principle is the same as described for Node B , except that the calculation is moved to the RNC and a new signaling standing for the offset value on lub interface will be introduced.
Proposal 2: Introducing a compensation for the SR to be used for the secondary TBS determination.
3. Conclusion
In this contribution, we will analyze the outer loop power control for the primary stream, and the margin loop for the secondary stream. After discussion we propose:
Proposal 1: Adopting the statistical BLER for the primary stream to determine SIRtarget of OLPC.
Proposal 2: Introducing a compensation for the SR to be used for the secondary TBS determination. 
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