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1 Introduction

At RAN#54 meeting a work item on introduction of MIMO with 64QAM for HSUPA was approved [1]. The first set of RF core requirements was discussed during RAN4#64 when impact on performance requirements was also mentioned in [2]. RAN4#64-Bis meeting is the first one where performance part of WI is formally included into meeting agenda. Because of that this contribution is trying to discuss further the work needed due to the introduction of MIMO and 64QAM for HSUPA and its impact on BS demodulation performance requirements. It has been identified that new requirements will be needed, first of all, in terms of E-DPDCH channel demodulation.
2 Discussion

The introduction of MIMO and 64QAM for UL transmission allows for new UE categories. According to WI description these categories shall include at least a category for simultaneous MIMO and 64QAM operation. Other categories are 16QAM MIMO, QPSK MIMO and 64QAM no-MIMO. Together we have four new UE categories and from the point of view of E-DPDCH channel demodulation, each of them needs new performance requirements. 
For UL MIMO transmission, S-E-DPDCH channel has been introduced for data transmission. The S-E-DPDCH frame structure is the same as the E-DPDCH frame structure, nevertheless adaptive rate transmission in UL MIMO causes that probably separate requirements will be needed for both channels.
According to TS25.104, the performance requirement of the E-DPDCH in multi path fading condition is determined by the minimum throughput, which should be obtained for a given Rx Ec/N0 and fixed reference channel (FRC). Before evaluation of performance requirements for new UE categories, new FRCs reflecting transmission from such UEs have to be defined.
For UL MIMO transmission in rank-2, RAN1 has agreed that four S-E-DPDCH channels with 2xSF2 + 2xSF4 combination will be transmitted in radio link. In TS25.104 there are already defined fixed reference channels for transmission with QPSK (FRC3) and 16QAM (FRC8) which use the same physical channels combination (2xSF2 + 2xSF4). To have these channels valid also for UL MIMO transmission additional power ratios including S-E-DPDCH and S-E-DPCCH have to be added. These ratios should be calculated for a given coding rate. Other modifications, if needed, are also possible to adapt these FRCs for UL MIMO.
FRC3 uses slot formats 7 and 6, when FRC8 uses slot formats 9 and 8. Slot formats for E-DPDCH are defined in TS25.211. Due to the introduction of 64QAM for UL transmission, new slot formats 10 and 11 were included into specification. These slot formats can be used to define new fixed reference channel for E-DPDCH (S-E-DPDCH) demodulation performance requirements with 64QAM (both MIMO and no-MIMO cases). Usage of slot formats 11 and 10 allows to obtain physical channels combination the same as for FRC3 and FRC8. New FRC should have also similar coding rate (0.703, 0.704), for which will be calculated all necessary power ratios. 

RAN4 has to agree whether new FRCs will apply to both E-DPDCH and S-E-DPDCH in case of UL MIMO transmission or separate FRCs should be defined to evaluate properly all needed BS performance requirements.
3 Conclusion 
Together with MIMO and 64QAM for UL transmission, four new UE categories were introduced. For all of them, new BS performance requirements are expected to be provided. Due to the rate adaptation, probably separate requirements will be needed for E-DPDCH and S-E-DPDCH, which require new fixed reference channels. In cases of QPSK MIMO and 16QAM MIMO, FRC3 and FRC8 can be reused respectively, after appropriate modifications. For UL transmission with 64QAM, new FRC has to be defined, to be used with MIMO and no-MIMO mode, based on the new E-DPDCH/S-E-DPDCH slot formats (11, 10). It should be further evaluated whether separate FRCs are required for E-DPDCH and S-E-DPDCH channels.
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