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1. Introduction
A work-item for 64-QAM and MIMO has been approved in RAN plenary and is being discussed in RAN WG1, ‎[1]

 REF _Ref179014508 \r \h 
‎[2]. This document discusses some of the issues related to requirements to this new feature, and suggests a few initial assumptions.  
2. Scope of new requirement
Requirements for MIMO capable UEs were recently added to TS 25.101, the new requirement covered:
· Single stream HS-DSCH demodulation

· Dual stream HS-DSCH demodulation

· HS-SCCH detection

· CQI estimation

For 64QAM + MIMO capable UEs, we believe that the current requirements on HS-SCCH detection and single stream demodulation are sufficient. 

New requirements are needed for dual stream HS-DSCH demodulation as well as for CQI estimation. The reason why new requirements will be needed for CQI estimation are twofold. Firstly, the basic setup of the CQI estimation tests are being discussed, and it is likely that they will be changed to ensure that extensive filtering is not used in the UEs, ‎[6]

 REF _Ref179015153 \r \h 
‎[7]. The current MIMO CQI requirement would need to be changed accordingly. Secondly, the geometry region where this feature is likely to be used is expected to be higher than for previous tests. 
3. UE categories

UE categories 19 and 20 have been reserved for terminals supporting both of the features of 64QAM and MIMO simultaneously [3], but there has not yet been any decision on the soft value buffer size. Progress in the RAN4 work in the demodulation requirement area is thus currently dependent on the progress in RAN2.
4. Proposed requirement scenario


4.1. Baseline receiver

We propose to use the baseline receiver structure that was used for setting the 16QAM MIMO requirements [5].
4.2. Channel model

Considering that the UE will be scheduled in the MIMO+64QAM modulation only for channel realizations that result in high post-combining SIR, the scenario(s) chosen for testing  should primarily generate such conditions. Low dispersion and high Ior/Ioc lead to suitable conditions in order to evaluate receiver behavior in the MIMO+64QAM mode, whereas strongly dispersive channels allow the suitable operating point only to be reached infrequently. Therefore we propose limiting the testing to the PA3 channel at high geometry factors. 
Earlier RAN4 requirements for TX-diversity as well as MIMO have assumed fully uncorrelated receiver (and transmitter) antennas. From a performance requirement point of view it seems sufficient to use this assumption also for 64-QAM and MIMO.
4.3. Coding rate, Number of codes and Ec/Ior
As the 64-QAM + MIMO feature targets peak rate improvements, it seems reasonable to assume that the test case should be specified using 15 codes. In analogy with previous tests for 64-QAM and MIMO, a coding rate of 0.6 could be considered. 
When it comes to Ec/Ior, it seems reasonable to try to match the power allocated to the HS-DSCH with the code resources allocated, as was previously argued in [4]. However, care must be taken so that sufficient power is left for overhead channels needed for the test. The exact level is for further discussion but a reasonable proposal is somewhere in the range of [-1.25 to -1.5] dB.

4.4. Transmit EVM model

The WI sheet in [1] states that the requirement should take BTS impairments into account. To simplify testing it seems preferable to use the same modeling and level of transmit impairments as used for the Cat 13-14 test-cases, i.e. AWGN noise corresponding to 6% EVM at the transmitter. 
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