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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 core requirements

We do not foresee any significant impact in conjunction with introduction of MIMO with 64QAM for HSUPA for the UE receiver core requirements.

The following issues will affect the UE transmitter core requirements in TS 25.101:

· The MIMO and 64QAM modulation will impact the MPR and cubic metric. 
· The use of 64QAM will affect EVM requirements.

· UE max output power – the definition today sum up all the powers from antenna connectors.

· A new Time Alignment Error requirement between the UE transmitter branches needs to be introduced. 
When S-E-DPDCH is present (rank 2 transmission), UE Time Alignment Error (TAE) between signals output of the two UL Tx antennas will result in interstream interference experienced at the Node B Rx.  We need to check the severity of this and its impact on Node B demodulation performance for the two streams,  whether UL CLTD TAE requirements can be reused or should they be made more stringent.

3. Overview of the BS core requirements

We do not foresee any significant impact in conjunction with introduction of MIMO with 64QAM for HSUPA for the BS core requirements.
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