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1. Introduction 

There have been proposals discussed regarding the UE CQI reporting requirements [1][2][3][4].  As part of the UE requirements, the interference reference bandwidth assumptions were discussed [5][6].  In this contribution, we give our view regarding the interference averaging bandwidth and give a proposal for the corresponding requirements.  
2. Discussion 

The UE is required to report a CQI value, which corresponds to 10% PDSCH BLER when mapped to a DL MCS format.  For reporting the CQI value, the UE has to estimate the propagation channel conditions within the requested subband(s) to its serving cell and estiamte the interference plus noise term.  Ideally, the interference and noise term should correspond to the same subband for which the CQI is being reported.  Proposals were made to use instead a wide band interference averaging.  Te motivation for that proposal is that a wide band interference average is more reliable due to better averaging of interference statistics and load variations.  However, when comparing results with wideband and subband-based interference measurements, only a certain set of interference scenarios were considered. 

In our view, to arrive at a conclusion regarding the most suitable interference averaging method, other important scenarios should also be considered. These scenarios include: 

1. Adjacent channel interference:  When the UE is close to an interfering eNB on the adjacent channel, the interference is expected to be stronger in the edge RBs closer to the interfering signal.  One advantage of an OFDM system is that the capacity loss can be minimized by allocating DL transmissions for the impacted UE on the RBs that are interference free.  This requires subband based interference measurements.  The existing uneven interference in this case is non-time varying

2. Heterogeneous deployments:   One possible network scenario for pico cells or femto cells is partial cochannel deployment. In this case, there is a macro network overlay, within which pico or macro cells can be deployed on a smaller bandwidth.  The advantage of such deployments is that the UEs can always access the macro network on at least some parts of the DL BW.  These types of deployments can create significant non time varying interference power offsets between subbands.  UEs capable of only wide band interference measurements would be disadvantaged because they would not be able to indicate the best DL frequency segment on which to receive DL data. 

Based on the above considerations, we feel that in order to come to a conclusion on the optimum interference measurement reference BW, the listed network scenarios, and possibly others should be considered.  

2.1 Proposed Requirement
We believe that it is not the best solution to mandate a particular interference measurement reference BW.  The UE can make a better determination, based on its longer term observation of the interference pattern, of the most appropriate reference BW. If the interference pattern doesn’t exhibit static power offsets between subbands then a wider reference BW is more appropriate; if static power offsets are observed then a wider reference BW would degrade performance so a narrower reference BW would be more appropriate.  

The interference measurement strategy should be left to UE implementation; it is expected to improve over time as more deployment experience is gained. The overall requirement should be dictated by the need for getting the best possible estimate of the 10% BLER MCS in the subband the CQI report corresponds to.  The UE should not be prevented to use the best estimation method to obtain that estimate.  
We recognize that it is beneficial to maintain consistency, i.e. to make sure that all UES report CQI on a similar basis.  This can be ensured by appropriate test requirements.  For example, test requirements with dynamic channel conditions had been already proposed in order to make sure that the UEs don’t make use of very long time averaging.  We propose a similar approach for the frequency domain averaging.  
Most CQI tests will use spectrally white interference; therefore there will be sufficient test coverage for those scenarios. We propose to add at least one test case where the interference represents static variations in frequency.  In the following we give an example test requirement. 
Table 1 shows a possible reporting mode configuration. 

	Scenario
	CSI reporting mode
	Transmission mode and antenna configuration
	Propagation model
	Antenna correlation
	Verification point

	CSI-X
	Aperiodic Mode 2-0
	1x2 Single antenna port
	Static
	Low
	[10% BLER]


Table 1 Test case for uneven interference CQI reporting

Table 2 shows the propagation channel setup

	Parameter
	Value

	DL BW configuration
	50RBs (10MHz)

	Interference configuration
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Table 1 Test conditions for CQI reporting 
The UE is given alternate (e.g. alternating between even and odd subframes) DL allocation in RB0...RB25 and in RB26…49, corresponding to the subband CQI reported by the UE and the BLER is checked against the 10% target.  The overall test method for this should be the same as for the other static 10% BLER test cases.

3. Conclusions

We have discussed the UE CQI interference measurement bandwidth. Scenarios have been presented, for which wide band interference measurement would not seem appropriate.  It was proposed that the measurement bandwidth should not be specified but appropriate testing should be used instead to ensure the proper UE behaviour. An examples test case was presented.  
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