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1. Introduction

In RAN4 meeting #63, two issues were discussed for the test of CA PDSCH with power imbalance: 1) how to decorrelate the image interferences from Scell at two receiver antennas; 2) SNR test point. For the first issue, two solutions were proposed. One is to use the phase rotator and the other one is use two-by-two channel matrix with independent data streams for Scell. The last one was agreed as working assumption. Regarding SNR test point, the simulation results for alignment were collected in [1]. But the big span was observed.
In this contribution, firstly we will re-investigate the methods to ensure the independent Scell image interferences at two receiver antennas. Secondly, we will provide more simulation results to help to finalize this topic.
2. Test Setup
For the test of CA PDSCH with power imbalance, three solutions were proposed in the last meeting:
· Option1: 2x2 channel for both Pcell and Scell, independent streams transmitted for Scell and the same signals for Pcell [2] ;

· Option2: 1x2 for Pcell and 2x2 for Scell, independent streams transmitted for Scell [3];

· Option3: 1x2 for both Pcell and Scell, one phase rotator used to decorrelate the signals from Scell [4].

The key idea among them is the same, i.e., to decorrelate the Scell signals at the receiver antennas. The concern was that if the signals from Pcell and Scell were combined in RF domain the uncertain relative frequency and time errors would be introduced, since the test is for intra-band CA. So in Option1 we suggest combining the signals in baseband.
But we notice that it is required in RAN4 and RAN5 for the relative frequency error between carriers shall be 30Hz, measured over a 1ms period, and maximum carrier spacing 80MHz. And it is required in TS36.104 (Sub-clause 6.5.3.1) that for intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 130 ns. And we also notice that two SS-es (system simulator) are proposed to describe the test connections in RAN5, which seems similar to the way done for DC-HSDPA and that in [4]. So it would be reasonable to assume that the test equipment vendors can guarantee the above relative error requirements, although the two SS-es would be used for the connection diagrams.
So we want to revise our opinion by suggesting keeping the existing antenna configuration, i.e., 1x2, for Pcell, and concentrate on how to decorrelate signals from the Scell. There are two alternative ways:

· Alternative 1: rank-2 transmission from Scell;

· Alternative 2: use a phase rotator.

The first one is quite straightforward. If it is agreeable, it may require the new OCNG patterns and change the channel matrix from 1x2 to 2x2 for Scell. The current specified OCNG pattern for more than one antenna is with transmission mode-2. And the new OCNG patter defined for eICIC with rank-2 is with two CRS ports. So if Alternative 1 were used, new OCNG pattern would be needed.
If giving more change to Alternative 2, we need run more simulations to obtain the proper frequency.
The other alternative way is to define a one-tap 1x2 channel with the correlation matrix of [1,0;0,1]. The channel can be described in the following.
Table 1: Proposed one-tap propagation condition
	Excess tap delay [ns]
	Relative power 

[dB]

	0
	0.0


3. Simulation results
We updated our simulation results for FDD with the finer SNR step instead of 2dB step and we also compare the simulation results from different companies in Figure 1. It is observed that there are an around 1dB span when SNR > 17dB. If we use a piecewise curve to approximate the performance curve, four corner points can be used to profile the curve. The current issue is that the point 3 and point 4 for different companies vary within a range of approximate 0.8~1dB. It implies that the performances of Turbo decoding from different companies might be different. But it matches the extra margin that we add to the averaged impairment results for the higher order demodulation test cases.
It seems acceptable to set 0.8~1dB extra margin according to the contributions in the last meeting. So the observation point with margin for power imbalance test is set to around 18dB. As we can see from Figure1, some companies’ results will fall on the plateau from Point 2 to Point 3, while other companies’ results will fall on the waterfall. It would be quite difficult to decide the requirements.
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Figure 1: Simulation results for FDD CA power imbalance test cases

One simple solution would be that set two alternative power imbalance values of 6dB and 5dB and give the companies two opportunities just as RAN4 did for the CQI test. If the UE could not pass the 6dB requirements with 70% throughput ratio, it should pass the requirement with 5dB power imbalance.
This solution will relax the requirement approximately 1dB, but it might be a trade-off between the different decoding behaviour and test feasibility.

And other solutions are FFS.
4. Conclusions

In this paper, we propose that:
Proposal 1: Define a one-tap 1x2 channel with the correlation matrix of [1,0;0,1] to de-correlate the Scell signals at two Rx branches;

Proposal 2: Set two alternative power imbalance values of 6dB and 5dB and give the companies two opportunities just as RAN4 did for the CQI test.

And other solutions are FFS.
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