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1 Introduction
In RAN4-62bis meeting, we have the following agreed WF for CQI test under non-MBSFN ABS configuration: 
Agreed Way forward:
· The test metric of CQI difference is introduced, if the phase alignment could be implemented during the whole duration of the test.
· Whether to define BLER criterion is FFS for ABS.
· Whether to define BLER criterion is FFS for non-ABS.
· Interference model: Alternative 1 (two Noc levels (ES,I/Noc1, ES,I/Noc2) = (10, 6) dB) is baseline and other interference levels are not precluded and FFS;
· Transmission mode: 
· For serving cell TM2 2x2 is baseline and TM1 1x2 is not precluded. If any issues were found for TM2, the group will fall back to TM1. 

· For interference cell, the transmission mode will be selected among the following options

· Option1: Independent OCNG on 2Tx with random QPSK symbols transmitted for non-ABS data region

· Option2: TM2 with MCS QPSK
· Channel model for both serving cell and interference cell:
· Option1: Use the same static channel models for both serving cell and interference cell;

Option2: Pico cell (serving cell) and macro cell’s (interference cell) propagation conditions are
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In the agreed WF, there are still a lot of open issues. We can classify the open issues into two parts, one part is about the CQI test criteria, and the other part is the CQI test setup, including transmission mode of aggressor/victim cell and channel model for aggressor/victim cell. For the first part, we have one companion paper to address it [5]. In this paper, we share our view about the CQI test setup. 
2 Transmission mode and channel setup

2.1 Proposals
In the past meetings, a variety of proposals are discussed, such as 1x2 AWGN channel or 2x2 static channel with TM2. Although no agreements on the test setup is achieved, the following properties of CQI test setup are highly desirable and likely to find consensus:
1. The setup shall not penalized any receiver, and it shall be receiver agnostic. 
2. The CQI report shall be consistent with the spectrum efficiency indicated by the CQI index at least in non-ABS subframe
3. The requirement on the TE regarding phase alignment between cells and ports should be loose. 

4. The transmission mode of aggressor/victim cell is a standardized transmission mode

5. Reusing the available channel model in 36.101 is a plus. 
A 1x2 AWGN channel may be applied for the receiver tests. Furthermore, it has been suggested that the relative phase between the receiver antennas could be randomised on a regular basis, e.g. every 20 subframes.

For 1x2 AWGN channel, all of the properties are fulfilled provided that the phases between the receive antennas on a regular basis. However, randomisation of the receiver phases on a regular basis between the receive antennas will cause the variance of the CQI reports from an MMSE-IRC receiver to be large compared to MMSE-MRC (due to the fluctuating IRC gain that changes with each new applied RX phase shift) even though the median CQI should be the same, which will make definition of test criteria more difficult. Furthermore, randomisation of the RX phases increases the complexity of the test.
If the phases at the RX antennas are not regularly randomised but rather kept constant and equal, then the CQI variance will become the same for MMSE-MRC and MMSE-IRC, but property (2) will no longer be upheld because the interference will become correlated between the receive antennas, which may not be anticipated by the CQI estimation, and (3) will not be upheld due to the need for RX phase alignment.

 [1] proposes to use the transmission mode and channel setup listed in Table 1for transmission mode.
Table 1:  Transmission mode and Channel setup proposed in [1]

	
	Serving cell
	Interference cell

	Transmission Mode used in non-ABS subframe
	TM2
	OCNG on 2 Tx with random QPSK

	Channel model
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For this proposal, properties of 1, 2 and 3 are fulfilled, but properties of 4 and 5 are not fulfilled. Since it is not a standardized transmission mode, eNB simulator needs to model a new transmission mode only for this test. 
The main purpose to use OCNG with random QPSK and identity channel is to whiten the interference. This can be achieved, if TM3 and static channel is used, it has the same characteristic and can achieve the same purpose as the proposal in [1]. With whitened interference and noise, MMSE-MRC and MMSE-IRC will have the same performance both in ABS subframes and non-ABS subframes, and the CQI report will be consistent with the spectrum efficiency indicated by the corresponding CQI in non-ABS subframe.  In the next section, we will elaborate on these observations in detail and show that whitening can be achieved if we use TM3 and a static channel as the transmission mode and channel setup, which are listed in Table 2.  With this setup, the test setup is simplified and the test is more realistic and valuable for a practical network. 
Table 2: Proposed Transimission mode and channel setup

	
	Serving cell
	Interference cell

	Transmission Mode used in non-ABS subframe
	TM2
	TM3 with rank-2

	Channel model
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2.2 Analysis for the proposals

2.2.1 System models for CQI test setup

Assume TM2 is used by serving cell and TM3 is used by the interference cell, the received signal in one paired subcarrier can be modelled into:
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where 
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 are the channel for serving cell and interference cell, they are defined as 
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It has been noted in [3] that it may be difficult to achieve phase synchronisation between precoded streams, and in this case the same is likely to be true between interferers. Thus the diagonal matrix 
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of size is defined as
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are used to model these phase impairments [3]. 
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is the precoding matrix specified in section 6.3.4.2.2 of 36.211.  Eq. (1) can also be written into:
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where
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And it can also be written into
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We now take a look at the post processing SINR for the i-th spatial layer at the output of the MMSE filter, which reads:
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where 
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 is the MMSE-MRC or MMSE-IRC equalizer, 
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It should be noted that the correlation matrix of aggressor cell is:
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Due to the fact that the correlation matrix is an identity matrix, it is expected the performance with MMSE-MRC and MMSE-IRC is the same, which is shown in Figure 1 and Figure 2 and furher justified by Figure 3 and Figure 4.  

2.2.2 Simulation results

We have run simulations over a total 1000 
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 realizations and derive the cumulative density function (c.d.f) of the post-processing SINR in dB computed from Eq.(2). Here, we set serving cell 
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, Figure 1 and Figure 2 show the cdf of post-equalization SINR with MMSE-MRC and MMSE-IRC receiver, respectively.  From Figure 1 and Figure 2, we can observe that there exists no impact of phase impairments in terms of post-processing SINR. The reason is simiar as [3].
Observation 1: Phase impairments have no impact on the post-processing SINR with the proposed setup. 
Hence, we can see that it not mandatory for TE to have phase alignment b/w ports and cells. Thus it looses the requirement on the TE. 
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Figure 1: Post-equalization SINR cdf with MMSE-MRC receiver
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Figure 2: Post-equalization SINR cdf with MMSE-IRC receiver

In Figure 3 and Figure 4, we run simulation with practical receiver for the proposed test setup. In the setup, we run MCS= 6 (corresponding to CQI index 5) in non-ABS subframe with interference cell 
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. We can see that the performance is exactly the same with MMSE-IRC and MMSE-MRC receiver in non-ABS subframe. 
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Figure 3: BLER performance for MCS=6 (CQI index is 5) with MMSE-IRC receiver
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Figure 4: BLER performance for MCS=6 (CQI index is 5) with MMSE-MRC receiver
Since only noise is present besides CRS in ABS subframe, analysis and simulation results have shown that MMSE-IRC and MMSE-MRC will have the same performance in ABS subframe as well [4]. Hence, with the proposed setup, we have the following observations:
Observation 2: MMSE-IRC and MMSE-MRC are with the same performance in both non-ABS subframe and ABS subframe with the proposed setup.
From Figure 4 and Figure 3, we can see that the BLER performance with the proposed setup is the same as that with the proposed setup in [1]. Just as the analysis in [1], with the proposed setup in [1], the CQI report is consistent with the spectrum efficiency indicated by the corresponding CQI index, and no bias exsit b/w CQI report and demodulation. From the above figures, we can see that it is also true with the proposed setup. 

Observation 3: The CQI report is consistent with the spectrum efficiency indicated by the CQI index in non-ABS subframe with the proposed setup.
In summary, from the above observations, we can see that all the properties of CQI test setup are fulfilled with the above configuration. 
3 Summary 

In the contribution, we share our view for the demodulation test setup for non-MBSFN ABS configuration. We propose to apply the configuration in Table 2 to non-ABS subframe for the CQI test setup in eICIC. 

Table 3: Proposed Transmission mode and channel setup in non-ABS subframe
	
	Serving cell
	Interference cell

	Transmission Mode used in non-ABS subframe
	TM2
	TM3 with rank-2

	Channel model
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