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1 Introduction

In the previous meeting, some discussion on using network assisted information for interference cancellation/suppression (NAIC) at the UE was made.  The following points were identified for further studies:

· Reference UE architectures

· CQI variation and outer loop inefficiencies

· Channel Estimation accuracy

· Impact of a common HS-SCCH

· Impact of control channel decoding

This contribution attempts to address the CQI variation and outer loop inefficiencies in using NAIC.
2 Discussion
Capacity gain in HetNet is achieved by offloading traffic from the macro cell to LPNs.  Cell Range Expansion (CRE) by increasing the CIO to bias handover in favour of the LPNs is one method to increase the UE offloading to LPN.  A consequence of using CRE is that the UEs in the CRE region would experience high interference from the macro cell.  Network assisted interference cancellation (NAIC) is therefore an attractive option in reducing the macro interference. 

Since NAIC reduces interference, this would allow the UE to receive a larger TBS thereby improving its throughput.  One of the parameters used to determine a TBS for a UE is the CQI and therefore a CQI based on post interference cancellation would be beneficial to the UE’s throughput.  However it is noted in [1] that NAIC is not perfect, leading to a fluctuation in reported CQI values.  This would lead to inefficiencies in NB scheduling since the NB is unaware when NAIC would fail at the UE.

In the previous meeting, some suggestions were made to address this issue namely:

1. The UE sends two CQI, one for post interference cancellation and another for pre interference cancellation
2. The NB accepts the CQI fluctuation and take actions to offset these fluctuations

In Option 1, sending two CQIs may require a HS-DPCCH format change to support the additional CQIs.  Also it should be noted that for MIMO, each stream would require two CQI values.  This will increase the complexity of the system and require additional conformance testing.  Furthermore, the NB would not be able to make much use of these two CQI values since the NB is still unaware when the NAIC would fail at the UE.
In Option 2, one way the NB can offset these fluctuations is to collect sufficient CQI values and work out the probability where the NAIC would fail.  This would depend on the observation time which may need to be short.  The NB would also need to know whether NAIC is being applied by the UE, which can be achieved with additional signalling otherwise the NB would not be able to determine whether the change in CQI is due to radio condition or failure in NAIC.

The CQI is defined in [2] as:
Based on an unrestricted observation interval, the UE shall report the highest tabulated CQI value for which a single HS-DSCH sub-frame formatted with the transport block size, number of HS-PDSCH codes and modulation corresponding to the reported or lower CQI value could be received with a transport block error probability not exceeding 0.1 in a 3-slot reference period ending 1 slot before the start of the first slot in which the reported CQI value is transmitted.

Based on the CQI definition, the probability of successfully cancelling interference using NAIC can be taken into account during this observation interval.  The UE can determine the TBS with and without successful NAIC and work out a weighted average TBS based on the probability of successful NAIC.  This would provide a TBS that would conform to a block error rate of 0.1 on average over time; the detailed method for deriving the probability of successful cancellation and the average can be left to UE implementation.  This avoids any changes to the HS-DPCCH format and any additional signalling to the NB.  The NB would also not need to change its scheduler.  However, new performance requirements would be needed in RAN4 for a NAIC capable UE.
Proposal 1: The probability of successful NAIC is taken into account by the UE in determining the CQI.

3 Conclusion

In this contribution we discuss the fluctuation of CQI whilst using NAIC.  We propose: 
Proposal 1: The probability of successful NAIC is taken into account by the UE in determining the CQI.
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