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1
Introduction
UL MIMO performance requirements have been discussed in RAN4 [1-3] but the framework has not been agreed upon yet. This contribution continues the discussion on the framework for UL MIMO performance requirements.
2
Framework of UL MIMO performance requirements
As two new UE E-DCH categories were introduced with UL MIMO, corresponding UL MIMO performance requirements need to be introduced as discussed in [1, 2]. NodeB performance requirements can be specified similar to the existing E-DPDCH demodulation requirements [3] with some modification. In MIMO, both single stream and dual streams can be configured in response to channel conditions. For single stream, one FRC is needed and for dual streams two different FRCs need to be introduced one for the primary and one for the secondary stream. As the secondary stream tends to be weaker in most conditions, a smaller TBS can be chosen for the secondary stream.
The existing E-DPDCH demodulation performance requirements are specified with respect to a reference Ec/No. For given Ec/No’s, the throughput shall be larger than or equal to certain percentage of maximum information bit rate of FRC. It should be noted that power control is turned off. 
For MIMO, the requirements shall be specified with Rx_Ec/No without considering the beamforming effect. Rx_Ec/No for MIMO can be defined as
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It should be noted that Rx_Ec/No without considering the beamforming effect has been widely used in tests with multiple Tx antennas in 3GPP. In the following subsections, some controversial issues are discussed separately.
Proposal 1: Introduce different FRCs for the primary and secondary streams for UL MIMO performance requirements. 
Proposal 2: Introduce UL MIMO performance requirements with respect to Rx_Ec/No without considering the beamforming effect, at a certain percentage of the maximum sum information bit rate of FRCs.
2.1
Power control
A few companies showed concerns that the test/requirement with power control turned off is not realistic and does not represent practical performance. Although it is true that the power control will be running in practice, for the purpose of testing UL MIMO link performance we are of the opinion that the power control can be turned off. Power control algorithm is proprietary and it is considered as the part of scheduler for interference management. In addition, the objective of the performance requirements is to test the performance of each physical channel or operating mode, not to predict the real performance in the field. Due to this reason, all the performance tests in TS 25.104 are already conducted with power control turned off.
Proposal 3: Turn off power control during UL MIMO performance tests.
2.2
TPI
The most controversial part of the discussion is whether to fix TPI or to adapt TPI during the test. Some companies claimed that TPI generation is also the part of scheduler/network management. Therefore, they preferred fixing the TPI during the test.
However, unlike power control, there should be an optimal TPI for a given link to maximize the link performance. In this way, the UE Tx power can be minimized for a given data rate, which results in the reduction of interference to other cells as well. If the optimal TPI is not selected due to inaccuracy in channel estimates or inefficiency in the algorithm, most likely the UE would be required to transmit more powers causing additional interference to other cells. For this reason, we believe TPI generation should be tested during UL MIMO performance tests. In downlink MIMO, TPI (PCI in downlink) is being adapted during the performance requirements for MIMO.
It should be noted that TPI generation involves many new aspects which have never been tested in the legacy tests including:
· New channel estimation using precoded DPCCH and S-DPCCH
· Time/frequency tracking for S-DPCCH
· Optional channel synthesis
Proposal 4: Adapt TPI with respect to fading conditions during UL MIMO performance tests.
2.3
Single stream vs Dual streams
For UL MIMO, both single stream and dual streams take place. Assuming that TPI is being adapted during the test, both modes need to be tested. Depending on the use of single stream/dual streams, the inter-stream interference will be different, which in turn affects TPI generation in different ways for single stream and dual stream cases.
Proposal 5: Introduce UL MIMO performance requirements for single stream and dual stream cases.
3
Conclusion
This contribution has provided the framework of UL MIMO performance requirements.
Proposal 1: Introduce different FRCs for the primary and secondary streams for UL MIMO performance requirements. 
Proposal 2: Introduce UL MIMO performance requirements with respect to Rx_Ec/No without considering the beamforming effect, at a certain percentage of the maximum sum information bit rate of FRCs.
Proposal 3: Turn off power control during UL MIMO performance tests.
Proposal 4: Adapt TPI with respect to fading conditions during UL MIMO performance tests.
Proposal 5: Introduce UL MIMO performance requirements for single stream and dual stream cases.
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