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1 Introduction
At the RAN1#62bis meeting, it was agreed that time-domain extension of the Rel-8/9 backhaul-based ICIC methods should be employed for the Macro-Pico scenario, and RRC signalling is used for resource-specific RLM/RRM measurements [1]. According to this agreement, UEs have to be informed by the eNB on which downlink resources are to be used for their CSI measurement reports. In order to accommodate this change introduced by the eICIC functionality, the CQI definition in TS 36.213 should be updated accordingly.
In this contribution, we discuss issues need to be addressed in restricted CSI measurement, and then a text proposal for an updated CQI definition in TS 36.213 is provided.
2 Restricted CSI measurement

Unlike a Rel-8/9 UE that calculates CQI based on an unrestricted observation on the time and frequency interval, a Rel-10 UE in the eICIC scenario should be restricted to only measure the ABS for deriving accurate CQI reports. Some concerns are raised due to the reduction of available valid observation gaps, for example potentially degradation on measurement quality, increased measurement intervals etc. Therefore, it seems beneficial for the eNB to further control the CSI measurement behavior, for instance, by specifying certain measurement intervals in time domain according to the ABS pattern. Regarding the concerns on the accuracy of the measurement report, two options may be applicable:
Option 1: The eNB further specifies the CSI measurement parameters, such as the number of observations that the UE has to take into account upon deriving an accurate CQI report.
Option 2:  It is up to UE implementation-specific that how to guarantee the accuracy of CQI report, even in the heterogeneous networks enabling TD-based eICIC.
The eNB is responsible to ensure the accuracy of CQI report if Option 1 is chosen. This option unnecessarily restricts the flexibility of UE implementation on CQI calculation. For example, advanced receiver techniques may be employed by some UE for attaining sufficiently accurate CQIs even in relatively fewer observations. Thus, similar to Rel-8/9, the accuracy of CQI report should be achieved through UE implementation-specific methods.
Proposal 1: The accuracy of CQI report should be achieved through UE implementation-specific methods.
In addition, it is discussed in RAN2 that there may be multiple ABS patterns informed to the UEs for resource-specific measurement [2]. More specifically, UEs may receive multiple ABS patterns associated with multiple aggressor cells. Then it may be helpful to switch among these patterns and generate multiple CQI reports according to different interfering situations. There may be two options to achieve this objective:

Option 1: The Pico-cell simultaneously transmits multiple ABS patterns as well as corresponding pattern-specific observation intervals so the UE. Then the UE measures CSI and reports CQI for each of the ABS patterns in the specified observation duration.
Option 2: Each time the Pico-cell transmits only one ABS pattern to the UE. In other words, the multiple patterns become transparent to the UE.
The benefit of Option 1 is that it supports fast switching among different ABS patterns, such that the CQI can reflect the CSI more timely. However, more information needs to be carried over the OTA signalling. By contrast, Option 2 is much simpler, though it is only applicable when the channel varies slowly. However, it may be reasonable to assume that the UE velocity is low in the heterogeneous networks enabling eICIC; otherwise, it is likely that the UE will be handovered to the Macro-cell without a long stay in the Pico-cell, which therefore does not need ABSs. Considering the tight Rel-10 time frame, Option 2 is recommended.
Proposal 2: In case of multiple ABS patterns, the Pico-cell should transmit only one of the patterns to UEs at one time.
3 Text proposal to TS36.213

Based on the discussions above, the following modifications are proposed to be introduced in Section 7.2.3 of TS36.213 (V9.3.0).
-------------------------------------------- Start of text proposal --------------------------------------------
7.2.3
Channel quality indicator (CQI) definition

The CQI indices and their interpretations are given in Table 7.2.3-1.

Based on an unrestricted observation interval in time and frequency, where the observation interval can be unrestricted in homogeneous networks or restricted in non-CA based heterogeneous networks enabling eICIC, the UE shall derive for each CQI value reported in uplink subframe n the highest CQI index between 1 and 15 in Table 7.2.3-1 which satisfies the following condition, or CQI index 0 if CQI index 1 does not satisfy the condition:

<Unchanged text omiited>
-------------------------------------------- End of text proposal --------------------------------------------
4 Conclusion

In this contribution, we discussed the issues needed to be considered for restricted CSI measurement, and propose the following:
Proposal 1: The accuracy of CQI report should be achieved through UE implementation-specific methods.
Proposal 2: In case of multiple ABS patterns, the Pico-cell should transmit only one of the patterns to UEs at one time.
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