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Discussion/Decision
1. Introduction
In RAN1 #81bis meeting, upper bound performance of ICS UE without CQI mismatch was shown in [3], and a potential solution for solving the CQI mismatch issue was discussed in [4]. This paper gives further considerations on CQI mismatch issue with MIMO interference. 
2. MIMO Interference Issue
When the interference cell supports MIMO mode, the interference signal can be transmitted in non-dual stream mode or dual stream mode, where the non-dual stream mode including single stream mode and non-MIMO mode. 
The interferer in non-dual stream mode is easier to be reconstructed and cancelled because only one independent stream needs to be detected and reconstructed. For MIMO interferer in dual stream mode, IC receiver has to detect and reconstruct two independent streams, and each interfere stream is transmitted with half power of the stream which is in non-dual stream mode. Furthermore, the structure of stream of dual stream mode is most likely with high order modulation and occupies 15 codes, which is hard to detect and reconstruct. 
With the aforementioned reasons, the IC efficiencies are different when the interferer is transmitted with non-dual stream mode and dual stream mode. When the interferer structure varies between non-dual stream mode and dual stream mode, CQI mismatch issue occurs.
In this section, we look at the upper bound gains from solving CQI mismatch issue when the interference signal is in different stream modes. 
2.1 Evaluation methodology
To obtain upper bound performance related to CQI mismatch issue, the methodology in [1] is used to produce link simulation results. Link level simulation assumptions and UE locations can be found in [2]. More details about the methodology are given in the Appendix of [3].
The receiver used in this simulation is pre-decoding IC receiver. The serving cell transmits DPA signal. Two MIMO interferer structures are used, one is in non-dual stream mode and another is in dual stream mode. Both these interferers are QPSK modulated, and the code number is 10. There is no correlation between TTIs. The pre-decoding IC receiver is aware of the stream mode of interferer.
2.2 Simulation Results
Table 1 and 2 show the gains for pre-decoding IC UE by solving CQI mismatch issue with MIMO interference, in HetNet scenario and HomoNet scenario, respectively.
Table 1: Gains of w/o CQI mismatch over w/ CQI mismatch for DPA UE with MIMO interference (HetNet scenario, PA3)
	pre-decoding IC w/o CQI mismatch over pre-decoding IC w/ CQI mismatch

	UE Location
	Gain

	L1
	53.68%

	L2
	36.07%

	L3
	24.13%

	L4
	15.93%

	L5
	7.59%

	L6
	1.51%


Table 2: Gains of w/o CQI mismatch over w/ CQI mismatch for DPA UE with MIMO interference (HomoNet scenario, PA3)
	pre-decoding IC w/o CQI mismatch over pre-decoding IC w/ CQI mismatch

	UE Location
	Gain

	L1
	0.60%

	L2
	0.64%

	L3
	1.34%

	L4
	4.42%

	L5
	5.43%

	L6
	8.64%

	L7
	13.42%

	L8
	20.93%


From the results we can see that the gains when removing the CQI mismatch with MIMO interference are large. For example, the gains for L3 and L4 in HetNet scenario are 24.13% and 15.93% respectively. And the gain becomes larger as the interference strength increases. The gains for L1 and L2 in HetNet scenario are 53.68% and 36.07% respectively, which are extremely large. In HomoNet scenario, the gains are smaller than what observed in the Hetnet scenario, with the largest gains, from 13% to 20%, obtained when the UE is in L7 or L8 position.
Observations 1: The gains for removing the CQI mismatch issue with MIMO interference are large, both in HetNet and HomoNet scenarios.
Observations 2: The gains for removing the CQI mismatch issue with MIMO interference become larger when the interference strength increases.
As mentioned above, the MIMO interferer structures used in dual stream mode is QPSK modulated and with 10 codes. However in realistic networks, the structure of MIMO interference in dual stream mode is likely with higher order modulation and occupies 15 codes, which means that the CQI mismatch issue will be more serious than what considered in these simulations. Larger gains then can be expected in realistic networks.
In the simulations, the serving cell transmits DPA signal and UE only needs to report CQI to NB. If the serving cell transmits MIMO signal, UE needs to report RI and PCI. The accuracy of RI and PCI report will also be impacted by the interferer structure. For MIMO UEs, more gains can be expected by solving the CQI mismatch issue.
It is noted that the simulations in this document do not consider timing misalignment. However from the findings in [5], it can be concluded that the gains remain almost unchanged in HetNet scenario and in intra-NodeB scenario for HomoNet scenario.
3. Conclusion
In this paper, CQI mismatch issue with MIMO interference is discussed and corresponding simulation results are shown.
From the simulation results, we can observe:
Observations 1: The gains for removing the CQI mismatch issue with MIMO interference are large, both in HetNet and HomoNet scenarios.
Observations 2: The gains for removing the CQI mismatch issue with MIMO interference become larger when the interference strength increases.
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