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1. Introduction
The work item on MIMO with 64QAM operation for HSUPA was approved in RAN #54 in RP-111642. The objective of this work item is to specify the support of uplink 2x2MIMO with 64QAM as an additional uplink modulation scheme for HSUPA in FDD. During WG4 meetings #64-bis and #65 the agreed way forward is to prioritize the core and performance requirements for UL MIMO for QPSK and 16-QAM modulations. The requirements related to the 64QAM modulation shall be considered for a future release.
2. Overview of the challenges introduced by the UL MIMO
The following issues related to the new UL channels need to be considered when discussing the BS receiver performance requirements for UL MIMO in TS 25.104:

For rank1 transmissions, which is similar to UL CLTD, we shall rely on existing demodulation performance requirements, given that there are no changes in the received signal structure compared to legacy. Existing requirements also apply in this case. 
New E-DPDCH fixed reference channels (FRC) need to be introduced, in relation with the new UE category 16QAM+MIMO and QPSK and 16-QAM modulation. Two new FRCs can be derived from FRC3 and FRC8
Due to the presence of inter-stream interference on and un-avoidable UE TAE error at the transmit antennas, E-DPDCH demodulation performance need to be checked against existing requirements.
Since the assessment of the reliability of TPI generation is included and  since TPI generation is sensitive to ILPC, hence ILPC ON and realistic TPI generation shall be part of the simulation assumptions.

For rank2 transmissions two new channels are introduced: S-E-DPCCH and S-E-DPDCH.
S-E-DPCCH is part of the primary stream and has the same frame structure as (Primary) E-DPCCH. However, the powers are not necessarily the same, for S-E-DPCCH βsec is derived based on signal from higher layers. We believe that no new requirement is needed for S-E-DPCCH.

S-DPCCH is not power controlled and S-E-DPDCH performance is supposed to be best effort. These channels are on the second stream and pre-coded together. Hence, we propose to not set requirements on S-E-DPDCH.

3. Summary

We propose the following framework for setting BS performance requirements in relation with introduction of UL MIMO with QPSK and 16-QAM modulations:
a) Introduce new demodulation performance requirements only for rank2 transmissions. 

b) Demodulation performance requirements on E-DPDCH (including ILPC ON and realistic TPI generation). 
c) Do not set requirements on S-E-DPCCH and S-E-DPDCH.
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