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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, including:
· Specification of uplink 2x2 MIMO together with 64QAM modulation for E-DCH/HSUPA:

a. Specification of L1 aspects of uplink 2x2 MIMO with 64QAM HSUPA, including applicable channel, code and gain factor combinations

b. Specification of L2/L3 aspects of uplink 2x2 MIMO with 64QAM HSUPA

c. Specification of Iub/Iur support for uplink 2x2 MIMO with 64QAM HSUPA

d. Specification of Node B and UE requirements for an agreed set of radio conditions/environments

e. Existing functionality should be re-used unless non-re-use can be justified by clear benefits.

· MIMO and 64QAM shall be operable together

· The functional specification should not preclude operating MIMO with lower modulation orders than 64QAM

· The functional specification should not preclude operating 64QAM without MIMO

· The new UE categories to be introduced shall include at least a category for simultaneous MIMO and 64QAM operation

a. Other UE categories (16QAM MIMO, QPSK MIMO, 64QAM no-MIMO) should be discussed during the WI

2. Overview of the UE performance requirements

We do not expect significant changes on the UE performance requirements, as defined in TS 25.101. 

The current aggrements in RAN1 show that the use of the TPI over the F-TPICH channel will be the same as in UL CLTD, therefore no impact on performance requiremetns. 

Regarding E-HICH, we expect no impact as well, due to the use of independent signature sequences for the primary and secondary HARQ streams.
3. Overview of the BS performance requirements

The following issues will affect the BS receiver performance requirements in TS 25.104:

New E-DPDCH Fixed reference channels  (e.g FRC9, 10,11) are needed, in relation with the new UE categories 16QAM+MIMO; 64QAM, 64QAM+MIMO (working assumption in RAN2 for the moment).
Two new slot formats (10, 11)  for E-DPDCH were introduced for supporting 64-QAM  8PAM SF4 and 8PAM SF2.  Hence, we need to define new reference measurement channels (FRC) for (primary) E-DPDCH  and (secondary) S-E-DPDCH. 
Due to the presence of inter-stream interference on account of the un-avoidable UE TAE error at the transmit antennas, E-DPDCH demodulation performance need to be checked against existing requirements.
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