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1 Introduction
In RAN4#82bis meeting there are 2 way forwards approved for the same topic on 256QAM or higher layer with 4Rx CA tests in [1] and [2]. For the first WF the corresponding test parameters are provided in [3~5] accordingly. In this contribution we further provide our view for the second WF for a simplified receiver possibility as we commented in the reflector.
2 Discussion for UE receiver structure
As indicated before for commericial UEs supporting CA a full complexity receiver chain on PCell and a simplified receiver chain on all the SCells could be considered good enough to pass all the existing requirements defined for both 4Rx single carrier and CA tests. The assumption is for such SCells whenever there is 256QAM scheduled with 1 or 2 layers, or there is QPSK, 16QAM and 64QAM scheduled with 3 and 4 layers there would be noise and fading free.

First let’s demonstrate a bit what is the proper UE implementation for a full complexity chain. If we take it as the PCell, we can take a few important components from UE receiver side, where we pick PDSCH processing, CSI processing, and the serving cell CRS channel processing for examples. The block diagrams are shown below. Here we can assume the heavy calculations are on the channel estimation to compute the MMSE weights and combining weights to the data for PDSCH, the similar channel estimation and the MI (Mutual information) estimation for CSI processing, and again similar channel estimation for serving cell CRS processing. 


Figure 1 UE receiver PDSCH processing structure
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Figure 2 UE receiver CSI processing and serving cell CRS channel processing structure
All of these heavy calculation parts could be very much relaxed if we consider noise and fading free if we consider all SCells as such conditions. If we take the MMSE weights as one important area to cut the complexity.

A proper MMSE receiver to handle fading and noise condition should be
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where

H                                       : 4x4 MIMO channel

Cnn                                  : 4x4 Noise Covariance Matrix

r                                        : 4x1 received signal

r_mmse                         : 4x1 Equalized signal

If we could always consider fading and noise free, it could become a “plain” MMSE as following. 
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Please be noted with such simplified receiver in DSP or EVP it will only be one more parameter to be switched on or off based on the assumed condition. So even if the modulation order or number of layer could change from subframe to subframe there is no extra cost to implement such switch to save the calculation on MMSE weight for such simplified receiver. For one carrier such calculation depending on the number of tones to be executed it could bring at least 1/5 complexity than the proper one. If we add up such saving for all related blocks and for each carrier. For 4Rx as a baseline it’s quite substantial MIPS could be saved only by this one operation. 
So from this one operation it could demonstrate the possibility of a simplified receiver to pass the existing tests without the proper CA tests with 256QAM or higher layer. We propose to approve the CRs prepared for such tests with alignment and impairment results collected from all related companies.
Proposal: Approve CRs for 256QAM or high layer tests with 4Rx CA in [3~5] with alignment and impairment results collected from all related companies.

3 Conclusion

In this contribution we provide our further view on how to define 3 and 4 layer and 256QAM with 1 and 2 layer CA tests for 4Rx CA WI with proposals as following.

Proposal: Approve CRs for 256QAM or high layer tests with 4Rx CA in [3~5] with alignment and impairment results collected from all related companies.
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